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OFFICE OF COMMISSIONER OF MINERAL STATISTICS,
Marquette, Michigan, June, 1881, }

Hox. Davip H. JEROME, Governor of Michigan:

Sir,—Herewith, in compliance with law, I have the honor to submit the
annual report of the Commissioner of Mineral Statistics, for 1830.

Part I is taken up with the copper district. Commencing with the earliest
period the development of the region is traced to the present time. An
account, historical and descriptive, is given of all its copper mines and other
important industries and resources. Much pains have been taken to make the
sketches of the copper mining companies as complete and accurate as possible.
In collecting the requisite information, aside from a personal examination of
the mines, recourse has been had to the printed reports of the companies, to
published accounts relating to the early history of the country, to geological
reports, ete. ; also numerous facts have been furnished by the old residents
and mining men.

In order to render the report on the copper district more satisfactory and
complete, longitudinal sections of many of the copper mines have been added.
These sectional maps are drawn to a scale and each one shows the underground
workings of the mine represented up to the close of 1880. These maps thus
brought together in this accessible form will be found, it is believed, to be
exceedingly valuable as a matter of comparison. They also illustrate, in a
measure, the written descriptions, and will enable those who are familiar with
this most interesting and important industry to better understand the methods
pursued in the prosecution of underground mining work. This portion of the
report was prepared by Prof. C. D. Lawton, who spent several months for me
in the copper district.

Part II relates to the iron industry and includes a description of nearly all
the iron mines of the State. To Prof. Lawton was also allotted the task of
examining and writing up some of the iron mines.

At the close of Parts I and II will be found statistical tables of the copper
and iron ore mines.

There has also been incorporated some pages of statistics taken from the
preliminary report upon the Iron and Steel Industries of the United States
from the tenth census of the U. 8. These statistics were collected and pub-
lished by Mr. James M. Swank, special agent of the census office, and are
herewith given with his consent.

I am, very respectfully, your obedient servant,
CHAS. E. WRIGHT,
Commissioner.




EARLY HISTORY.

Prior to the admission of Michigan asone of the States of the Federal Union,
the Territory claimed as a valued portion of its domain a strip of land bordering
on Lake Erie, in which was included the now flourishing city of Toledo. The
right of possessing this parcel of land was insisted upon with equal strennous-
ness by the State of Ohio, and when, in 1835, a convention assembled at
Detroit and formed a constitution defining the boundaries of the proposed
State, and comprised within them this disputed territory, so great did the
excitement become that men upon both sides began to arm and to organize for a
conflict, that for a time it seemed must inevitably occur. The matter coming
before Congress on the application of Michigan to become a State, that body
passed an act admitting her into the Union upon condition that she should
relinquish her claim to the disputed territory.

A sugar-coating was given to this bitter pill by offering to her people, in lieu
of the coveted territory so strenuously claimed, the isolated and little regarded
region known as the Upper Peninsula.

A convention being called soon after, these conditions were indignantly
rejected ; but a second convention, acting upon the matter in December of the
same year, concluded discretion to be the better part of valor, and reluctantly
accepted the proviso, and in January thereafter (1837) Michigan was admitted
into the Union.

Thus it is exactly 44 years since the Upper Peninsula was given to Michigan
by Congress as the final settlement of a serious dispute; it was thrown in, not
as possessing intrinsic value, but to soothe the pride of an irritated people.
The magnificent territory thus acquired was given as an offset to a mere strip
of land insignificant in comparison, yet which was nevertheless regarded as of
far greater value. But slowly the people of our State have awakened to a
knowledge of the magnitude of their gain in the exchange which was thus
thrust upon them. We are coming to realize that our State possesses in this
northern peninsula one of the most wonderful and valuable regions within
the limits of the national domain. Rich it is in minerals in an unparalleled
and almost to an incredible degree, producing ores of iron unsurpassed in
quality and unequaled in richness, and native copper in an abundance and of
value found nowhere else.

The possession of this country, known as the region of Lake Superior, as a
portion of the territory of the United States is said to be due to Dr. Franklin,
who, while in Paris, in the days of the American Revolution, representing the
interests of the struggling colonies, became acquainted through the records of
the government departments to which he had access, with the reports that had
been made concerning the existence of copper along the margin of the Great
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Lake; and thus conceiving the region to possess a possible mineral valus that
would be available at some future period, he subsequently in arranging the
treaty with England, in which she acknowledges our independence, drew the
boundary line so as to include the south shore of Lake Superior within the
limits of the new nation.

Remote as this region comparatively yet remains, even after the lapse of two
centuries and a half since it was first visite

d by the zealous representatives of
Northwest. But while other and apparently more favored sections became the
marts of commerce and teemed with civilized life, it was two centuries after
the advent of the white man before the waters of the Great Lake bore other
than the canoe of the red men or of the venturesome voyageur; And the
primitive solitude of the sombre forests which skirt its borders remained equally
unbroken. The motive thatstimulated the early discoverers to penetrate to this
far-off coast was other than mercenary. They came simply as the representa-
tives of the cross, and sought only the spiritual couversion of the Indians.
Zealous to spread the faith among these rude savages, the Jesnit fathers
explored the rock bound coast of the Great Lake upon which they were the first
to enter and fearlessly penetrated the trackless wilderness which surrounds it,
meeting innumerable dangers and perils—even death itself—with simple but
undaunted courage.

Vain and futile as their efforts proved to be in behalf of the canse which
they labored to promote, they yet builded better than they knew. The record
of their adventures and discoveries, inscribed by their own hands, constitytes
an imperishable monument to their memory. ‘The volumes containing the
manuseripts of these Catholic missionaries, who traversed the shores of Lake
Superior during the time of French Supremacy, comprise all that is known of
the early history and discoveries in the Northwest.

The religious impressions which the teachings of these worthy missionaries
made upon the savage mind faded and disappeared when the presence of those
who had inculcated them was withdrawn. These pious doctrines found no sus-
taining element in this uncongenial soil, and the church which the missionaries
had sought so zealously to establish, like the house that was built upon the
sand, soon crumbled into fragments. And were it not for the written accounts
which have been given of thejr undertakings there would be naught to show
that their efforts had ever been made.

But while the priests met with 110 measure of permanent saccess in behalf of
the immediate object of their labors, they yet, fortunately for the historian,
transmitted to writing accounts of their journeys and of their observations,
and these ““relations,” which were preserved and have been published, are
justly esteemed among the most invaluable contribations to the early history of
our country,

The first exploration of the country bordering on Lake Superior was under-
taken by Charles Raymbault and Tsaac Jogues, two Jesuit priests, who, with a
party of Hurons, landed at the Sault de Ste. Marie in the fall of 1641, Here
they met a large body of Indians encamped upon the banks of the river engaged
in catching fish in the rapids, and from them they learned that these waters
were the outflow of a great luke lying beyond, which they designated as Kitch-
igummi, or Big Lake, as it exceeded, as they declared, in dimensions any other
of the great lakes.

In the following vear, Raymbault, having died at Quebec from the effects of
his previous exposures, Jogues set out with some Huron attendants to revisit
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they made. These excavations the slow accumulations of debris during the

years which have since elapsed had obscured from view, and the Indians, whom

the good fathers labored to christianize, had no knowledge whatever of the
matter. No suspicion that any such work had ever been performed occurred
until within a recent period, after the country was thrown open to settlement
and actual mining had begun. Then it hecame known that this ground had
been previously occupied, and that these metalliferous veins had been fong ago
extensively worked and apparently large amounts of copper obtained ; but when
and by whom is a mystery. But that this mining work is of a high antiquity
is evident from many facts; the pits and tannels which had been made had
become filled up with rubbish and with decayed vegetation and grown over with
forest trees, If the depressions were evor observed they were naturally regarded
as those made by overturned trecs or ag hollows in the rocks, and it was not
suspected until the discovery was actually made, so late as 1847-48, that here,
too, men had formerly delved in scarch of metals. These ancient excavations
are found in all portions of the Mineral Range and in Isle Royal. So general
Is this fact, that there ig scarcely a vein or outerop of mineral in the whole

copper district but the evidences are found of their ancient workings, ex-
tending into the solid rock from a few feot to sixty feet in depth. In these
pits, when cleared of the acenmuluted dirt and rubbish, have sometimes been

found large masses of copper which these primitive seekers had unsuccessfully

endeavored to remove. Masses of copper of many tons’ weight have thus been

discovered surrounded with stone bammers in great numbers, pieces of burnt

wood and other evidences of former labor. The method of mining which these
people apparently pursued was to heat the rock with fire and then by pouring
on water and pounding the rock with theiy stone hammers to disintegrate and
separate it.

Quantities of thesc stone hammers are nearly always obtained from the bot-
toms of these ancient pits.  They consist of gmall boulders of hard trap rock
of from three to thirty pounds in weight, around which a groove has some-
times been made for the purpose of holding a withe which fastened on the
handle. Copper tools and other utensils and materials have also been found,
but no indications that would lead to the identification of the race to which
these miners belonged, have been, as yet, discovered,

These ancient “diggings,” as they are locally called, are everywhere so
abundant and have now become o well known and familiar to those engaged
here in mining as to be no longer a matter of surprise or wonder. In one
respect they have undoubtedly been of great service, serving as guides which
have led to the discovery of lodes, which were thus shown to have been pre-
viously worked and as indicative of the value of such lodes.

As in the iron region, the magnetic needle has guided to the discovery of
many valuable deposits of ore, so in the copper district these pits of the ancient
miners extending along the surface outcrop of the copper bearing veins, have
silently betokened to the eager explorer where was hidden the object of his
search. But to the Indians who roamed the country at the time of its discoy-
ery. to the Jesuits, and to the early voyageurs and explorers this fact of ancient
mining was wholly unknown. The evidence of the existence of copper in this
region—a knowledge which had already become wide-spread—was derived from
the specimens in the possession of the Indians and from seeing the erratic
boulders of that metal which were sometimes found in traversing the country,
and from observing the copper bearing veins which outcropped along the
streams and near the shore of the lake.
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re-shipped to Niagara Falls, here another portage to a point below the Falls,
whence it may be conveyed to Quehee or elsewhere.

It was not until 1796 that Michigan came into possession of the American
government, and the uncertainty of affairs, the trouble with the Eunglish gov-
ernment and with the Indians preventeq any effort being made towards the
exploration or scttlement of the Territory, much less of the Lake Superior
country, In 1818-19 the survey of Michigan was begun, a delegate was sent
to Congress, some important Indian cessions made, and the lands thrown open
to sale. And in the Jatter year Gen. Lewis Cass, the Governor of the Terri-
tory, proceeded, under directions from the War Department, on a tour of
inspection, which included the south shore of Lake Superior, This expedition
was accompanied by Mr. H. R. Schoolseratt in the capacity of geologist, ete.,
and he had for his ohject an especial purpose to determineg as far as possible
the truth of the reports regarding the mineral value of the country. In 1820
Mr. Schoolscraft published an account of the journey, and thig volume, now
rarely met with, contains much Interesting matter,

The party entered the mouth of the Ontonagon River in July and proceeded
up the stream a distance of twenty miles and upwards, to view the celebrated
copper rock previously spoken of, the fame of which had reached their ears.
He speaks of finding copper along the banks of the river, and that La Houton,
Charlevoix, Carver, and McEKenzie have successively noted the same remarka.
ble fact and published accounts thereof which had given to the stream g
notoriety which it wonld not otherwise have possessed. Many of the reports
regarding the minerals found in the country referred especially to this river,
but nothing very definite was known and it was for the purpose of endeavoring
to determine the facts that they entered the river,

The party experienced excessive difficalty in ascending the rapids and in
climbing over the range with the thermometer indicating at 90° in the ghade,
and with the swarms of musquitoes and {lies attacking them, The General,
who remained in the boat, became exhausted ; however both divisions of the
party finally reached their destination and found the object of their search,

The size of the rock scarcely met their expectations, still Mr. Schoolscraft
thought it a remarkable object and one well worth the journey to see. It evi-
dently had heen frequently visited since it bore the marks of much pounding
and many cuts, and broken tools lay strewn about. The mass had apparently
been removed some distance from its original bed as the adhering rock, mainly
serpentine, was foreign to the vicinity ; its whole appearance, the intimate
association of the metal and the matrix, pointed to a common and contempo-
raneous origin,

This mass of native copper, which up to the period of its removal was the
largest known in the world, was, in the spring of 1842, taken to the mouth of
the river by James Paull who cime to the country from the lead mines of Wis-
consin for that parpose.  Paull prepared a truck car upon which he hoisted
the rock and succeeded in drawing it over the range by using a windlass, taking

it to a point below the rapids and thence conveying it to the mouth of the river
on a flat boat. "The mass was soon after sold to a Mr. Eldridge who in turn
sold it to the U, S, Government, and it hag since been on the grounds of the
War Department, at Washington.  Paull claims to have bought of an Indian
4 82cond mass of copper of about 800 Ibs. weight, which was found on the west
shore of the peninsula, above the Portage, and which he took to Copper Har-
bor, whence, he thinks, it found its way into the cabinet of Yale College.
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for t,hef S?i?se ose gf the lands. Very many of these locations Wele t};e 0 ale O?
g}txgellié:“séenaa peninsula, and this portion ofbti}e counﬁlk_z_ri(li)ssa‘-;xéie ho soat o
arli ini k, and for some years before operatio! € GO o
Hl]e e‘llqlelll'zszon'lmlt?;ria%;t‘(‘;?l?(t,his immediate region was teeming with active industry
elsew :

KEWEENAW COUNTY.

i hi ins at the extremity of Kewee-

The mineral range in this county, \_Vl]ICh L}egll?suzttbé;gllty miles,yand ewee-

Point and trends westerly a distance of abo Y ol of avecn aton

Southwest (] is characterized by the occurrence of a broad ol of graon stonc

SOUthW'ESt.eT }T’lll's tr;) which forms the southern esc.a.rpmeut'ox Wtdt,he L s
;t‘)rsteii)ltll-glfytshtg 1‘l;uege. ‘ }'jfhis greenstone formation terminates at abou

l ‘ h d (1 3 NOv ag oung h‘ I Ilel })I 10[1-
mne e coun [0} al l ¢ X hout t e fu t [¢]
i { y { s again ap Neal thl uc b i

nt » an €] C = ‘ : ‘
l i . i ¢ l range Phe Oieeustone llaS a IlOIthGllV d:ud not th WeSt‘
gatlon Of the minera a0, - &
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erly dip, corresponding with the othep belts of this portion of the range, of
about 24° to 30° to the horizon, and attains an elevation above the lake of
about 800 fect. Irom the top of the range the land slopes with a general
gradual descent to the north and to the west to the lake, which is distant in
this direction from two'to three miles, QOpn the south side the clevation drops
abruptly adistance of one to two hundred feet to a low lying plane which forms
the valley of the Eagle River and other streams, and which reaches to the east
till it meets the foot of a second range of hills having a trend generally paral-
le] with the principal elevation, and known as the Southern or Bohemian range.
This portion of the range, as far as the greenstone extends, is frequently
crossed by veins having a nearly vertical dip and a lateral direction generally
at right angles to the formation and a width of from one foot to three feet,
and have been found to carry copper sometimes in extraordinary quantities,
some of them having proved among the most remarkable deposits of copper
that the world has revealed.

Both north and south of the greenstone are numerous amygdaloid beds,
which are crossed by the fissure veins, and which usually CaITy a greater or
smaller percentage of copper. There are also found in some portions, imme-
diately underlying the greenstone and further to the south, beds of conglomer-
ate, which in some instances contain copper in workable quantities. But sur-
passing all these, except the fissure veins, the most important of the copper
bearing deposits of this district is what is known as the ash bed, a scoriacious
amygdaloid bed lying north of the greenstone, having a varying width of from
five to twenty feet, and yielding at favorable points about one per cent of
copper.

This ash bed, as it is called, through the invention and use of the compressed
air drill, high explosives and greatly improved stamping aud washing apparatng,
seems likely to become the basis of the future mining prosperity of Keweenaw
county, although in the past all attempts to work it at a profit have proved
ruinous to the companies engaged in the undertaking,

In the earlier period of copper mining on Lake Superior, the fissure veins,
yielding copper in masses, were the ones which gave to the country its celebrity,
and the ones in which the mining operations were attended with profit, and of
these the most noted and the most productive lie south of the greenstone—an
Important feature of this region geologically as well as geographically,

As before remarked, what has proven to be, thus far, the great copper-bearing
belt of Keweenaw county, lies immediately south of greenstone and pitches
beneath it. In this belt are situated the Cliff, Pheenix, Central, Delaware and
many other noted mines which hLave produced the greater portion of the
copper obtained.

South of this copper-bearing range which underlies the greenstone, is
another belt having a parallel direction but of an entirely different character,
and too lean in copper to have afforded to the companies that have worked it
any degree of prosperity. Of these are the South Cliff, Manhatten, North
American, Boston & Northwestern, and other companies, all of whose opera-
tions have resulted unprofitably.

The same transverse veins which have proved so abundantly rich beneath
the greenstone in crossing this belt, are poor and of a character in keeping
with the country rock.

Still further to the south is another belt quite distinguishable in character,
within which are several beds of amygdaloid exposed at the sarface, but the
working of which has proved equally anprofitable,
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I bed, to the north of the bluff, is crossed by the hssure. ngts \22:1(11?
T e alt vielded, in the aggregate, a large amount of copper, bu o U
have here 1o ylf;nd ;ot in aunybdegree of certainty or with the compaxattne
. < or 1.e:ularity pertaining to the gl:mmd unf.lerneath th?1 gle(igf]tc;éi
Hichness o 15 the fissure veins. Underlying the greenstone and m ¢ :
when crossod. BY elt of conglomerate which at some points is ntterly barren o
o

' . ot ’ 1 1 H thO Uon-
Wlpth 1?’ ?gc(;thers becomes a mere shde, while at the AH.OLICZ zm(i%ra{)tle . OSit
o pel’ ‘S \Iinino OOIDP&I]V’S lOC&tiOIl it becomes a dlStlﬂCt WOll\d d p .

are d = p

- : NTOY o ‘i h in
gomer ins crossing the greenstone have never proved sufficiently ric

N are vel W
33;%?:8211 this formation, to be profitably mined.
?

i i 3 oding the final treaty cxtingnishing the
sefore stated, immediately succeeding the ‘ ! : |
As bef'Ol(f)i:I)?s of the Chippewas to the lands in _the Upper Pgnmiula mll iin%;
)Ofisislsglgelcéion of the General Government to issue to applicants exploring
h

ith searchers for mineral who
ntr came at once flooded wit > - >
oo obia ) ernment leases therefor which they subse

ring in pocket

and tl
ermits, : :
made locations and obtained Gov

to eastern capitalists. ‘ - .
ufxnlgl(i:grlldbyothe name olf Raymond secured, thus early, several of these leases,

thr f which he disposed of to parties in Pittsburg and BOSt~O%a1~bTo?fg
os ¢ rehended: First, three square miles inclading Copper rhor—a
e C'O'mpto this point by the early woyageurs by reason of the cupt111 e‘r us
na.me.fg}‘?ncons icuously outerops here; second, three miles square oun -dle ;Iike
vewn wfn]%‘lole R?ver in which tract is included the Cliff mine; and' thx}; , a dike
o glbe next t,ownship west.  Work was begun by these thts1 u1fgf0rt'
gggtto:lngerlltlem‘en in 1844, consisting of sfifn&i]ngla sj;aiiytot}‘igepggggén% - th)é

Tog’ i ¥ direction o arles Avery,

o pll_HOg S;I.‘Il)x(l)smx&x;u‘;gglﬁtxlgt? mining shaft that was sunk on the 1.3“1({16.3‘ Gons
aSS?ClatIOfrt-er a continuation of this vein, with much more fayomblelénFlci 1‘(\)?V il’.
bo&).n avered on the opposite side of the harbor near the site of f) Olrkable
Kin 1S'Cl‘oh' vein contained a deposit of black oxide of copper, & renrlz ol
?125 ' sincelsit has proved to have been the only similar_depogli; t}ﬁat gggasi?:allv
b(;er; found, excepting, perhaps, traces of ﬂ}e same vein whil mass occasiond ¥
been observ’ed elsewhere in this vicinity. The mmlng (;Yotl ;e s inmeliatey
B e e Rt v Wk ‘ostie proved of brit daration; tbott 40 fons

i black oxi roved _ 0
100‘ iee& 'lvll(je}(iezg?d(:ks%tlc(l)ffol; l$Oéé500. '1l‘he main shaft was carried @oxjcrlll a dilrs]-
Xxelige?)f ?20 feet and levels were driven each way from the shaff, in the vein,

without finding any more of the ore.
THE CLIFF MINE.

. o
In the meantime an important discovery was made on t(l}x;a fag}i Izlllxeex(;iggn-
tion by a party of explorers, under the dl{ectlon‘of Mr. Che %gu}} threeamiles
stone bluff in the s. w. L of sec. 36, T. 58 N., R. 32 W., b(t};]neg&iff b e oy los
oo T W(;l‘iCh iS’Wélaif;l li%?c’)moen 1;::;112 Vi%g:r surface of the green-
r rein we vere .
gs;zzla\?}?e;eel?t ‘i};‘lsnfti;xs'(t)wlsaor?d gave little indication of the enormous wealth
b
corllge\:}mizdegzlxz?l;ed by Dr. Jackson and Mr. Whitney, geologlzts, Wltllo a\%;ﬁeiif
as the Lvein became wider and richer as it was traced down_%valt t(})}t; f;zt o
the bluff, that it would be well to uncover and exz.mm;e it a e 18&5 the
rocks at the foot of the bluff were cleared away m_tle WH/;:q,dit e 5, and
indications obtained which stimulated to increased activity. An:
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a distance of about %0 feet, when it intersected g mass of copper—the firgh
mass of native copper that had been found in place in the Lake Superior
region. Thig discovery was one of the most important that has Leen made in
the copper district, since it determined the fact that the erratic boulders which
had been previonsly found had thejr origin in the region itself, and since it
was but the precursor of a continued succession of masses that astonished the
world and gave confidence to investments in the country and enthuasiasm ang
zeal in its investigation.

After the discovery of the Cliff Mine the Eagle River location was purchased
of the government and the other leases were abandoned, About the time the
first work was done the gentlemen holding these Jeases entered into articles of
agreement for the formation of a Company ; these parties were H. G. Hussey,
T. M. Howe, and five others. The association was formed May 13, 1844, ag
the Pittsburg and Boston Mining Company, and under that name was incorpo-
rated by a special act of the Legislature of Michigan, approved March 18,
1848, with a capital stock of $150,000, divided into 6,000 shares. The num-
ber of shares were subsequently increased to 20,000, without any increase in
the capital stock.

The cost of the lands purchased from the government-—about 5,000 acres—
was $11,600,

The CLff vein, an amygdaloid trap, was from the start remarkably rich in
mass copper, and subsequently also afforded g considerable amount of stamp
rock obtained especially from the beds of amygdaloid, or the amygdaloid
floors, which intersected the vein at right angles, having a varying thickness,
and which were of frequent occurrence, and dipping and running with the
formation, and some of which were found to be highly productive in copper.
These amygdaloid beds are shown in the accompanying longitudinal section of
the mine, They oceasioned some trouble from the crumbling character of the
rock, tending constantly to close up the shafts and the levels, making it fre-
quently necessary to enlarge the shafts and lower the tramways in the levels.
The rock did not crumble off in fragments to any great extent; it was hard
and sufficiently difficuls to mine, but the pushing force was stronger than any
timbers were able to resist.

Work was fairly begun in 1846, and during the seven years thereafter the
vein wus penetrated to a depth of 462 feet and a range of about 1,200 feet, and
sufficient copper taken out to realize in net sales the sum of $1,328,406 83.
It may be safely asserted that nowhere in the world had there previously been
produced so large an-amount of copper from the same amount of ground. The
mine was paying to the company a net profit of 20,000 per month,

The dividends paid during this period aggregated the snm of $462,600, or
$77 per share, the first dividend, $60,000, being paid in 1849, and the tota]
assessments had amounted to $18.50 per share, $110,000; at this time the
stock and the quotations of the stock in the Boston market, June, 1854, was
$175 per share.

To illustrate how little was definitely known regarding the geological struc-
tare of the country atb this time, the opinion was entertained that the green-
stone would, in itself, prove productive in copper. It was also thought to be
possibly an overcap, or to compose a basin, and thus did not extend far into
the earth, so that the lower levels, if extended northward, would pass under
it.  With a view to settle these conjectures, the upper levels were driven into
this formation, but a]l the workings in this direction went to establish the fact

o]
that the veins in the greenstone do not carry copper in paying quantity, and




LONGITUDINAL SECTION OF THE CLIFF MINE, 1881,
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the scientific supposition, pre_viously made, became verified that the greenstone
belongs to the regular geological strata of the country.

No. 1 shaft was sunk at the foot of the bluff, and the levels therefrom,
carried to the north, intersected No. 3 shaft which was sunk vertically from
near the edge of the bluff, passing 129 feeb through the greenstone to the slide
where it intersects No. 1 level; but as the mine attained depth and the lev-
ols were pushed to the north under the greenstone, the necessity began to be
greatly felt for increased facilities for hoisting to the surface. The pecaliar
geological features of the mine, being overlaid with the heavy belt of crystalline
trap, rendered it necessary that either a vertical shaft should be sunlk, although
it must pass through 650 feet of unproductive rock, exceedingly difficult to
excavate, or an inclined shaft must be built running down into the mine fol-
lowing, substantially, the direction of the limiting greenstone wall. The ob-
soctions to the latter arose from the irregular and tortuous course of the vein
and the frequent enlargements from 10 ft., 15 ft., and even to 20 ft. in width,
so that the necessary alignment could not be secured and keep within the vein;
added to this was the fact that the ground had been very fully stoped out, in
some places to an enormous width, which would render it extremely difficult to
adequately support the track for a skip road. If the incline were made, it
would require to be driven, mainly off the lode, to oue side of it, in which case
it wonld be all dead work—abe driven in unproductive trap—and therefore it was
thought to have little advantage in matter of economy of construction over the
vertical shaft; in fact the matter was held under consideration for several years.
The company’s engineer carefully estimated the matter and it was concluded
that the latter would involve the less cost. It was finally decided to sink the
vertical shaft, and the work was begun in 1854 ab a point 943 feet north from
No. 3. This shaft, called No. 4, involved a nice problem of engineering, the
work being carried upward and downward at the same time, and it being exceed-
ingly important that the alignment should be exact. It will be readily under-
stood that the carrying of a line down a deep shaft and thence for a long dis-
tance underground to be finally extended upwards hundreds of feet through
solid rock to intersect an exact point, must require extreme accuracy to be suc-
cessfully performed ; in this instance the result was entirely satisfactory.

The mine yielded many large masses of copper at this time—1854. In driv-
ing north in the 7th level a mass was found 80 feet in length and 20 feet in
breadth, so heavy that a sand blast of several kegs of powder did not suffice to
stir it.

The compuny built a dock at the mouth of Eagle River and constructed a
road from the mine thereto, warehouses, both at the minc and at the harbor,
were built and many other surface improvements made, which included a 24-
head stamp mill, to which 12 more heads were subsequently added.

The farm products in 1854 raised by the company were 30 tons of hay, 3,000
bushels of potatoes and turnips.

The total expenditures to the close of the year 1853 were $9,48,839.83. The
average number of miners employed at this period was 120, and the average
monthly earnings were $39 per month. Average cost of drifsing in the levels
was $30 per yard, and average cost for stoping per fathom $23. The company
owned ils own smelting furnace in Pittsburg, at which its mineval was
smelted.  About 50 per cent of the product was in masses, the remainder
being about equally divided between barrel and stamp worlk. During its time
there was nothing in mining history to compare with the surpassing richness
of the Cliff. "The Minesota approached it in productiveness, but scarcely




16 ANNUAL REPORT OF THE

equaled it. For years there was scarcely a foot of ground that did not fully
pay the cost for excavating, yielding in 1856 for each fathom of mineral
ground broken the unprecedented amount of 1,851 pounds of mincral, yield-
ing 67 per cent. refined copper.

The business of mining, especially for the more valuable metals, is at all
times precarions and ancertain, but the owners were confident, and surely they
found in their mine an abundant reason for the faith that was in them. = Dyr-
ing cach year explorations were being made to discover additional workable
deposits on the company’s property, but without any conspicuous result. The
number of men employed had increased to about 460 in 1856, at an average
wage per month of $32. The mining work was geuerally done on contract,
The cost per ton for hauling to Eagle River was $1 to $1.12.

The number of shares, in 1858 was increased to 20,000, and the market
value of the shares was about $300 per share.

In this year the company sut off 5 portion of its estate lying north of the
greenstone to the lake and organized the North Glift Mining Company., The
amount of land ceded to thig company comprised 1,900 acres, and a cash
appropriation was also made to it of $50,000.  The capital stock of this new
organization was divided into 20,000 shares of $25 each,

In 1857-58 a new No. 1 shaft, denominated the Avery, was sunk vertically
a few feet distant from the original shaft, and off the vein, to the 90 fathom
level, and it was supplied with the necessary machinery for hoisting, This
work was done to escape the constantly Increasing difficulties and delays which
characterized the working of the shafts sunk in the vein, which had become
very perplexing. The Avery shaft was made of an increased size so as to
admit of Jarge skip buckets, and being furnished with improved machinery it
greatly facilitated the working of the mine.

Heretofore there had been a large accumulation of waste rock which a want
of facilities had prevented being hoisted and got rid of. This accumulation of
rock naturally impeded the prosecution of work in the lower levels, The
peculiar geological formation of the mine and the characier of the vein were
always formidable obstacles ab the best, and began to be felt more and more as
greater depth was attained together with increased extension to the northward.
The copper being largely in great masses, a considerable force of men was con-
tinually employed in cutting them up, a slow and expensive operation, since no
better method has heen devised than the one early adopted, which consists in
using chisels having a narrow face and of different lengths to answer for the
increasing depth of the cut, One person holds the chisel and guides it along
the line of cut, while a second man strikes with a sledge hammer. The mass
is thus crossed and a chip equal in length to the width of the mass is removed.
This operation is repeated until a complete separation is effected. The cost of
cutting and removing was estimated to be $12 to $14 per superficial foot. The
cutting up must be done in the level where the mass is found in order to
reduce it to portions which the miners are capable of moving to the shafts with
such appliances as may be brought into requisition.

As before stated nearly two-thirds of the product of the Cliff was in form
of mass copper, and abont one-half of the remainder in what is termed barrel
work, which is simply the aggregate of all the smaller pieces, not exceeding
usually a few pounds in weight.  As most of the supplics are brought into the
country from ““below,”” the mining companies cause their Imports, as far as
may be, to be brought packed in barrels, and thus in turn these packages
answer to contain the so-called barrel work of the mines,
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3E [ the great mines of that period stamp work had
e da'ys o tfhih(é]iil?;flt;fce ngxich it has since attained, and ’Flaese carly
searcely B tlthef) omparatively crude affairs. At that time it was found nec-
stomp wil'e \v.e}e tche vein rock before passing it beneath the' stamps., The
Gmary v calcine « being to facilitate the breaking of the rock into small frag-
object of Cﬂlc.’j]l”ffncom;lished by piling it upon a layer of logs or of wood,
ments, and “'di (ﬁvred should create a sufficient degree of hsm_c to disintegrate
ihiob, on 'blemlot oxid’izing the metal which it contained. This operation was
the rack w‘l’t l*mled in kilns—structures of stone or brick made for this purpose.
usuatly pem’)mfnt time the process of ealcining is little resorted to, the rock
‘At the pleséi for the stamps by passing it through the Blake crpshers, the
peing pr(?pares having been first shattered into fragments by being placed
{)argeeathi)tézgv iron lltzxmmers (rock hammers they are called) worked by ma-
en 3

Ch’ifllfgyt.otal current expenses of the Cliff mine for the ﬁtll'sttten yga&'s we;‘ee sgéllgé-
' r of during that period were 9,188,
the total number of fathoms stop:ed d g '
1081’;'al<idthe]?wemge cost per fathom to be $553. The stoping cost aboutt $7Lz§
ma tmbof rock. The tramming, burning, stamping and washing cost $1. 2
Por tgrrll- superintendence and clerk hire 27 cents per ton ; sur.face)ex‘?el.uses an
per lt.u:r cost $1.29 per ton ; estimated cost of opening the mine $1.29; purtrép-‘
'Smem]]db’hoistind ete., $50; making the total carrent expense of vein ma 1e1
me% ton, from its position in the mine, through all its processes aI‘]d ma.(;n&xla-
Eions til’l the product appeared in shape of ingot copper, between $10 an 1L, )
The same difficulties which had attended the working of the mine previon
to the b;ilding of No. 4 shaft, and which had necesswattelad 1tsdcons(§ructtlll(;nér\g§;e
i the lower levels were extended to the northward under -
:ﬁ)&g: fa?rllfiaiedlto the serious consideration of the question of sinking anﬁtg(]ar
shaft’still further to the northward, or of carrying down an mchr;e' tﬁ reac 'thei
lower levels under the greenstone; but the immense expense whic hm ei "
case would attend the carrying out of such an undertaking, caused the matter
d and the work was never undertaken.' o .
o T.lT)e (tlgflegf’)% there had been for several years but little variation in the: a.nhnua.l
rodlflction of the mine, and during these years it was at its maximum ,tht e;i-
:Ii)fter some anxiety began to be felt and an apﬁrecflztjmble fanllpfa(;ﬁf el‘ry; hui £ ed-
i y rati th, after reaching
duct was noticeable. Explorations to the south, af
i derable amount of copper,
feet from the greenstone, did not develop any consi
i reenstone, a lack of the same
s greater depth was attained under the greenstone, lack ;
gggrez o% richnessp which had been experienced in the upper levels, was met
i h- . . .
Wli’?[‘he working out of the amygdaloid floors, 'par'tlcugarly No.k9,t;vileltckf; rh::itt?ﬁ
¢ ” large and comparatively productive in stamp rock, tog
thgoxsgrkir‘lvgsup t%le stamp rock previously accumulated, contributed ‘to keep up
the yield of the mine; but for the first time in 1§ consecutive years the com
able to declare its accustomed dividend.
pa'rl]‘)l;: salfa?t]sdwere provided with skips operated in guides mt ‘Il))l]acef of ul;l}xlcrl;%t:é
i i 1 ; hese were susceptible of m
each gkip holding about 24 tons of rock. T ) h
i i ith ss kets. Ten skips per hour
rapid mwotion than could, with safety, be given to buc ‘ :
c?)gld {)g elevated from the 90 fathom level: The rock breakel‘, 'véh‘lc}islé?)s
since come into general use in the mines, was first em.pl‘oye(‘i at the (J‘].l tm o r
In 1860 the company purchased the estate, comprising 2,300 acres, og‘e he
with the mining plant, etc., of the North American Mining Company, paying

3
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therefor the sum of $100,100, This mine adjoined the Cliff, and had been
worked extensively on two veins, but with poor success. Its pecuniary resources
being exhausted the company was obliged to sell out, a good thing for them to
do but proving a poor investment for the Cliff Company, since all their sub-
sequent efforts in the way of explorations failed to develop anything of value.

The new North American—South CLff it was called—was a mine opened in
1852 on the southerly prolongation of the Cliff vein, which at the time of the
purchase was leased on tribute at a royalty of one-fifth of net proceeds. T'hig
arrangement was continued, the amount of royalty paid by the tributers aver-
aging $15,000 per year.

In the early history of copper mining on Lake Superior it was generally held"

that in the true veins the deeper they were penetrated the richer would be the
deposit ; but the experience at the Cliff, Minesota and National mines seems
to indicate that the lodes instead of increasing in richness with increased depth
become, on the contrary, greatly impoverished. However this question may
be settled with farther experience, it is a fact that the Cliff mine attained a
depth of 1,200 feet from the surface at the base of the bluff, and the area of
the copper bearing ground had been gradually diminishing as the mine
increased in depth, until from the many thousands of feet possessed nearer the
surface it had dwindled to a few hundred, and the company regarding it as inex-
pedient to prosecute the openings to any greater depth, and having failed to
discover any very promising ground elsewhere on the property, although con-
tinued explorations had been carried on, resolved that after July, 1870, further
work should be discontinued and that the property be sold as soon as a pur-
chaser could be found.

The estate at this time embraced about 11,435 acres of land, not including
the 1,000 acres set off to the North Cliff and the 1,100 acros embraced in the
American Mining Company’s territory, The stock of the latter companies
had been distributed pro rata to the stockholders of the Cliff,

The company was one of the pioneer companies of the region. As before
stated it sunk the first mining shaft in 1844, at Copper Harbor, and afterward
acquired at the Cliff mine the greatest degree of success heretofore experienced
by any company, and while the stockholders were well compensated in divi-
dends for their enterprise, their experience and success contributed greatly to
aid and encourage others, and thus indirectly resulted in developing the mate-
rial intevests of the country. The whole amount of the capital stock paid in
was $110,905, and from 1848 to the cessation of work in 1870 the Cliff mine
had not only sustained the expenses of the company, but had paid to the stock-
holders the net sum of 2,627,660, or a little over 2,000 per cent. of the cap-
ital paid in. The capital stock paid in does not, however, represent the total
expenditure incorred in bringing the mine to the dividend paying point; it suf-
ficed o open the mine to the extent that the product met the expenses. Over
half a million of dollars were expended before any dividends were paid. If it
had not been for the excessive productiveness of this mine this preliminary
expenditure would have been a failare. The wonderful success of this mine
occasioned the starting of many others in similar situations, with apparently
as reasonable prospects of success, but with perhaps the exception of the (len-
tral it has had no rival among the mines that have worked underneath the
greenstone.

A considerable amount of land had been got under cultivation, producing
annually several hundred tons of hay and oats, a large amount of potatoes and
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o . ! . tin-
: ishing village had grown up on the location, con
9thetli fggtcflluorréslies zg§$gcllooT build?ng, etc., with a population of about 1,500
ng thr » - '
people. npany in stopping was severely criticised by outside
Ttl']e th;(]):; (t)ifmtehea(r}](an ilt isystill held b; many that such action was unduly
arties >

b d not necessitated nor warranted by the product or condition of

precipitate an

th%mthj)féeems to have been the policy of Dr. Hussey and the gentleman asso-
n

i im in t tr their several mining properties on Lake
clated Wltél tl:{(l; ;;l fetzlvlvecﬁzrrllcleosl a(:xfpossible. They put i% sufficient money on
Superio® Od termine the fact, in their estimation, whether t}le mine was sure
the start £ te fn;d vo continue work so long as the mine remained self-surr)?or't;-
o pog & nos;’)e(nding operations before assessments were called for. Their
ing, but Sus to have been to conduct mining as a legitimate business per 52,
objecs iesmenv age in it for the purpose of selling stocks. It is said of M}h
a\nd o onerg who remained president of the company until his dteath,. whic .
(Jhal}?sd i 1%’58 that he never bought nor sold a share of stock in his life;
ood it may be sa’fely stated of these gentlemen, Messrs. Avery, Hussey, Howe,
e ]t'maty that the management of affairs of the severa! mining companies
CO(’)plm’tle c.,controlled. have ever been conducted with a lllst view to the best
m;igst%legf the stockholders, and to the advancement of legitimate mining
en%%}o?}ﬁs?v.as stopped in 1870, and in the following yza;; thg mmﬁ wgs ti?ldd if\?ir

| 5100 ; from the sales of property and funds on hand, tw -
g}elig;ln\lvgfe ﬁloa%go&’ 1f8'?1 of $100,000 eIzJLchI,J leaving a ba.la'mce. in the &fl‘?%;loy
of $98,296.99. DBut this sum was reduced by losses and litigation t;";(-) 3 ’ts O’f
which ;zmount was finally divided in 1879, thus exhausting the entire asse

i g and Boston Company.
bh%_‘(l)llg nf:ilxtlzs?vual;s?)lld in 1871 to Mgrsgall H. Simpson, of New York, for $100,d:
000, including all the lands in Kewgenaw county tha? th?t com%ailgrl%v;gea
except the North Cliff propertgf an?l North Al;le;igjili]}n]oagjsl %f ail;lhe Lo
reorganization was made, under the genera g la he
ﬁ?éﬁ?;;fté(;der the title of the Oli:{f Copper.Company, w1thl z;l;hcapltgrl1 :g(;(;lllceﬁi
$500 ObOO in 20,000 shares, The mine ‘hz?s since been u‘ndel de m']’ : bA o
of M,r. 0. A. Farwell, an experienced mining man, who resume V&;(})lln 1nt 1‘pou;;
1872, the first 14 months thereafter being cor}sumed in punllpmlg ?)W?i[?o- ot
of the mine and in getting out st9me sopper 1nrkt]z§eug§§é‘u§tvsvsé Wh(;llly k;na,SS
first year after the new organization began wo Jne product mholly mass
- barrel work. Numerous masses were found between d

iggpl%lv;gdarfg n?n*th of No. 4 shaft, in the portions opel-led by t}fle ‘olt(:]. cionmp%rlll{
in ground which had been left, supposed to be too poor to pa,y4001 8 (()ip 5§,t0ns
proved to be very rich, yielding frequent masses of 20, 30, 40, an
“einglhlté"(z, 92 men were employed ; in 1873, 250 men; in 1874, 2}12'5}?1?;:1{@“3,1
1875, 112 men; in 1876, 106 men; in 1877, 109 men ; since whie
smaller force has been worked, in 18478, 40 men; in 1879, 50 merlli. beine done

The mine was lowered to the 220 level prior to 1876, the wor fam% don
north of No. 4 shaft, Between 180 and 190 levels a little c.opperil was l;o eali
but from 190 to 210 levels the ground proved barren. During 1t 2%Op?s 1y400
the main portion of the product has been got in the 210 level, 1, o 1,
feet north from No. 4 shaft. The company now employs 75 men.
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The stamps have, since four 'S i
. , S years ago, until r 'emai i I
f(;i'ul'lng the present season they were again lslélt Iéolffoelfgly\’véiﬁi?ed ’1dle, o
'Imt% a}gd stamping about 75 tons per day. The water is obtained ?fut s
%ﬁ ‘ eoh ag}e river, 300 feet from the mill, and ig conveyed away fro mnll o
Oflimscbo ?eeotnfglgﬁuxglder. fThe mine has now been explored to ayvert[ilclzafl)% mtlllll
> teet Irom the surface at the top of he indications o
jI;Otterm(Slmtg.tl The rock is hoisted frol?n No.uiic Elllgfl”fg, z;:]((li ggfel}nt()]elicaot'l%ns o
dowgmr:le . o t1(—3 tol? of the bluff, a distance of 1,600 feet‘ and thezbd e
dow aTlm etln 0 cars at the bottom, and ig thence tramm,e(‘i 200 T t?nped
mill. | ﬂ]lerosu a‘x}:]];\sI ari tl;e ?ld Cornish pattern, 36 in number Theei)un?pphe
g o. 1 shaft, dir . b
s done g haft, directly beneath the bluff. The vein is exacﬂ?
The company own the old South Cliff mi
_ i n
prog)erty,lextepdmg to the lake, and duri]rl)ge’ﬂ?: dpal
z;l(i«kev::s“ addxamond d.rlll in the South Cliff, down to 966 feet in depth;
o ?: egtakex} with ‘chg hope of finding copper bearing bglts eg t} e
fap was | ul:]or.th E%ngﬁelillmf];f las&‘ a p?}rty of men has been kept ab v;lorlgrgg
R uff. wo shafts have been s
i:gt,sﬁggvithe deve]opment:s are declared to be extraordililr:;iltoag(?(ri)tht(l)qf s
g sho ﬁgg S;legliﬁiuall ‘i,;“?t}f];i and a more than average 1'icgrn§ss ‘Eorﬁeai}fl
© Tor fought to the stamp mill and worked - tri
mine 18 opened, and work prosecuted to a large extent augt;(r)r:pm;ill.l wligl t{)le
2] e

w'fith an adit. The accom-
liff mine to date, and the

80 a part of North Cliff
ast year borings have been

panying section shows th ki
orben dusi e workings of the old ¢
The following are the shipments, ete. In recent

per has been obtained from tribute working : ye4xs & portion of the cop-
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i — Average Price
No. Pounds Mineral No. of Pounds Yield Per 1b. Sold fur,| Value Realized
Years, Produced. Refined Copper.| Per Cent, Less Cost of from Sales.
Smelting.
30 tons Bl Oxide. $4,500 00
33,171 2,968 70
108,774 8,870 95
729,848 70,937 32
1,655,304 166,407 02
2,285,050 155,227 04
1,521,391 177,044 36
1,628,465 174,931 96
1,660,330 161,917 08
2,253,182 292,647 05
2.332,614 320,783 01
2.995.837 475.911 26
' 3,291,239 . 535,843 67
3,363,657 2,363,860 70.28 20.44¢ 497,870 47
3,183,085 2,331,963 71 21.03¢ 475,321 89
2,199,632 1,415,007 64,35 20.60¢c 290,097 97
2,805,442 1,843,393 65.70 18.93¢ 349,095 59
3,103,641 1,928,011 (S & T 401,223 73
3,104,908 2,004,960 6340 ... 514,338 42
3.010,639 2,100,354 69.76 |- 694.944 12
2.116,000 1,351,234 63.86 45.97¢ 626,302 50
2,255,877 1,443,825 64 33.76¢ 562,000 00
2,506,119 1,603,916 65.53 28.33¢ 469,472 00
1,693,256 114,885 66,24 23.63¢ 268,000 00
1,875,050 1,227,746 65,47 23c 285,054 00
1,180,067 725,247 | _..._. 21¢ - 154,973 00
727,134 444,381
.................. 141,238
__________________ 118,306
773,113 651,203
1,398,879 1,052,901
1,649,341 1,162,873
988,884 008,146
234,220 161,319
316,687 414,415
206,672 134,336
122378 |l

In 1861 the mine yielded $7,265.56 in silver; in 1862, $2,921.69; in 1863,
$1,171.19.

The mine has yielded, as have all the Lake Superior copper mines, annually
an appreciable amount of silver, from 25 to 50 pounds, in value from $1,500 to
$5,300. In an early day a good deal of excitement was occasioned by the
occurrence of silver, associated with the copper; but experience has shown that
it cannot be depended on as a source of revenue. Its occurrence is similar to
that of the copper, that is in a pure, unalloyed state. Bunches of native silver
and copper are found intimately blended together, but never alloyed; some-
times the particles are so small that they cannot be separated, and the percent-
age being light, it is smelted with the copper. The silver which is saved separ-
ately is in the form of pieces of a few grains weight. It is understood that
but a portion of the silver actually found finds its way into the coffers of the
company; not unfrequently the miners regard such ‘“finds’’ as their peculiar
prize, and so appropriate it to themselves. .

Officers of the Cliff are: M. 1. Simpson, President; J. W. Blake, Secre-
tary; office, No. 7% Beacon street, Boston, Mass.; O. A. Farwell, Agent,

Clifton, Mich,
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NORTH CLIFF.

As previously noticed in the history of the Pittsburg and Boston Company,
& company was organized in 1858 under the general mining laws of the State
of Michigan, with a capital stock of $500,000, to work that portion of the
estate lying north of the greenstone. One thousand acres of land and $50,000
in cash were donated to this new organization by the parent company. C. G.
Hussey became the first president, and Thomas M, Howe the first secretary
and treasurer, with the office in Pittsburg, Pa.

The purpose of this organization by the Pittsburg and Boston Company
was to push forward more effectively and rapidly the development of the
extensive landed property which the company possessed.

Mr. Samuel W. Hill, a gentleman very early and favorably known in con-
nection with the Lake Superior copper interests, was employed to make z geo-
logical examination and exploration of the property, and his report to the
company was sufficiently favorable to Justify further examination and working.
A consolidation was made in 1859 with the Swamscott Mining Company; the
North Cliff property was conveyed to the Swamscott Company, and by a
special act of the legislature the name was changed to North Clif Mining
Company. The same gentleman held the majority of the stock in both
companies.

Mining work was regularly begun in the same year, and progressed until
1861, at which time the funds, with which the company had been endowed,
were exhausted, and the general depressed condition of the affairs of the coun-
try, together with the fact that nothing very encouraging had thus far been
developed by the mining operations, caused temporary suspension of work,
In 1863, stimulated by the rise of copper and the increased business activity,
an assessment of fifty cents per share was made on the capital stock, and work
was again begun under the direction of Mry. James Watson as superintendent,

The total mining work which was done comprised an open cut and adif 1,700
feet in length, which connects with the surface at the south end through an
inclined shaft sunk in the ash bed. At a distance of 300 feet further to the
south, No. 4 shaft was sunk 135 feet to the adit level; and 965 feet north of
this was No. 3 shaft, which was down to the fourth level. Besides these three
were two other short shafts, some winzes, drifts, and stopes, but the product
was wanting ; the result of all the work done was simply disappointment and
pecuniary loss. It soon became evident thai a paying mine was not likely to
be had on the location, at least with such facilities as were then in vogue for
separating the copper from its matrix, in the low percentage of rock which
was obtained ; all work was abandoned, and has never, until recently, been re-
sumed. The fissure veins. like the old cliff, which proved so productive south
of the bluff, have in no instance been found to be equally so when attempted
north of the greenstone. The owners of the CLff expressed a good deal of
faith in the anticipated results from working the vein north of the greenstone,
but unfortunately for their interests they failed to be realized. Since April,
1880, the Cliff Copper Company, who now own the property, or the portion of
it north of the old Cliff mine, have been at work on the ash bed, as previously
described, and have enconraging prospects,

NORTH AMERICAN MINING COMPANY.

Among the investments made by the Pittsburg and Boston Company, as
before described, were the purchase of the property and franchises of the
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ol company which was organized under a special charter from
Norghc-lt&moei}l%?inc’h?dan, ipn 1}7848, with a eagital stock of $300,000, divided into
the d}? s : By guccessive amendments made in 1851 the charter was alFeyed
Séoe?:tz]ﬁ;créase the number of shares to 10,009: the capital stock re‘m%nn:(\:g‘;
as bofore. The office was in Pittsburg, Pa. Thomas Bakewell, President;
‘\t\sfaterman Palmer, Secretary and Treasurer. ) seinal mi ¢ ovened on

The company held 2,460 acres of land, and the origina mlgebm pr a0
the east  Sec. ®, T. 87, R. 32. A mine on this property had been (?p.ene}; in
1846 in a?ﬁssure vein under the south bluff of the greenstone. Th.e \,em1 1a§ti
bearing of north 38° west, and is thus not parallel Wlth' the Qhﬁ and wi

earl‘ 7 roductive lodes. The vein is irregular and variable in width, and
?%E}il,ufh it was worked to a depth of 415 feet it was nowhere found to be‘of. a
. fﬁcie?xtly favorable character to create very sanguine hopes'of remunerative
o 1ts. 'The lode seemed to be split up into three parts, and it was h(?ped that
ltﬂfliu w'ould find the main lode into which all thg branches united. The sum
of szzoo 000 was expended on the location and in the mine by the colllnpff,ny
during ’the four years that they prosecuted work there, aqd the f02~o1w(1)r(1)%
amouﬁts of copper were obtained : In 1_849, ,77’000 pounds; in 1.815(;)., 56, o

pounds; in 1851, 257,000 pounds; and in 1852, 77,000 pounds—-)fle ing in the
average 66.8 per cent of ingot, — 446,000 pounds reﬁneg cop}iex.d. N

A part of the company’s estate comprised the N. K. £ sec. aljognslg‘)g o
Cliff Mine on the south, which is crossed by the Cliff vein, at}d 1;10” .g,.;h 18
company having made explorations to determine this fuct, transferred their

ini rations to this place. o o
mlInI]:rge (t)lll)silf efforts were pat first attended with a success which unagmlatzo]n
magnified into a hope of soon rivaling its northern neighbor, In the first ?\e N
only 40 feet below the surface of the rock, an immense amount of c?ppu 13
masses was found, one of which weighed nearly 200 tons, being 40 ft. fong an .
20 ft. wide and 2 ft. thick. At this time this was the largest ;nasi o (}op;t)lgl
that had been discovered on the lake, or in the world. Iq this suopé,'md b)e
first level, 300 tons of copper were obtained. But the pleasing hopes r aised ty
this temporary success were doomed to be eclipsed by the dlsappomt‘mg mtlsds
of subsequent failure. Sinking and drifting, however earnestly pl(?SleC(lil ?ft’
failed to develop another such deposit. The vein is covered heavily WIt]f Ex :
The first shaft passed through 10 feet of gravel and then through 42 | ee- Ok
quicksand, when the rock was struck. A shaft was carried down into the 1‘3céh
22 feet, and cross-cutting disclosed the vein 14 feet distant, .carrymg‘ a wi o
of 3} feet. A pumping engine and a hoisting engine were put into opelqtloilé53
considerable amount of agricultural products were raised, in valm-a, in 554,
$3,500. As the levels were pushed to the south the ground grew poorer, un ﬁx i
became impossible to work the mine at a profit. In 1858 the company’s ? ‘alrs

had reached a crisis, their funds were exhausted as was also their capital sto;}l <, Mkll !
either productive ground must be found or the work muststop. It was tlioug ;
of surrendering the charter and reorganizing under the general mining a.}yst}(l))
the State, with a capital-stock of $500,000, and of setting off a p01tlolri'o thc
property and organizing another company and thus secure funds by se 1‘ng ke
stock. "Capt. W. E. Dickinson, the superintendent, adwsed that furthe} wolr] -
ing of the mine be discontinued. He claimed that it had been thoxoug')g
cross-cutted and every reasonable effort made to find the original lodes, whuf

he thought had been heaved or thrown at the slide, which ocours in the forma-
tion to the south of No. 1 shaft. He sunggested that the mine be worked on
tribute, withous risk or cost to the company, and in the meantime such funds
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as could be secured be expended in the direction of endeavoring to discover

other and workable lodes on the property.

But the finances of the company prevented the adoption of any but that por-
tion of the agent’s recommendations which related to the letting of the mine
on tribute, and work was thenceforward discontinued on compauy account,

The company had thus far expended during the period of its operations the
sum of $133,805.15, of which amount $233,864 had heen raised by assess-
ments, $38,827 by sale of stock, and $426,988 by sales of copper produced,
and the balance remaining as indebtedness, The underground workings in the
South Cliff mine comprised 190 feet of sinking, and 230 feet of drifting, and
the surface improvement included g large number of houses, three hoisting
engines, shaft house, and 150 acres of land under cultivation, which produced
excellent crops.

The sale of the property for $100,100 to the Pittsburg and Boston Com-
pany was made in 1860, and the proceeds were used in liquidating the com-
pany’s debts. The managers of the old Cliff mine believed that the mineral
vein, which had proved so enormously productive beneath the greenstone in
their own mine, really traversed the extent of the North American property,
and perhaps only required extensive exploration to discover it. It is difficult
to realize, especially for those chiefly interested, that a vein which has held
such great mineral richness at one point should become comparatively barren
in the brief distance of 2,000 fect, which intervenes between the bluff and No.
3 shaft of the South Cliff mine,

The operations of the North American Company on this vein were limited
to the first few hundred feot adjoining the Cliff; they had opened with encour-
aging success, and having apparently exhausted the deposit upon which they
were working, were unable or unwilling to prosecute for further discoveries to
the south. This task the Pittsburg and Boston wero abundantly able to
undertake, and immediately after the purchase a party of men were put to
work to sink a shaft at a point 2,000 feet south of the previous workings,
Lateral drifts were made in the expectation of cutting the lode at that poins,
but no favorable result was obtained. This country to the sonth is covered
with a heavy drift, rendering the task of exploring perplexing and expensive
work, and all the efforts in the direction of sinking, driving, and cross-cutting
failed to reveal copper-bearing ground of much apparent value,

Mining experience on Lake Superior, as elsewhere, has shown that a vein
does not generally prove equally productive throughout its extent—a change in
the mineral composition of the inclosing rock, whether mechanical or chemical,
is apt to be accompanied by a variation in the richness of the vein. Variations
in the formation, perhaps sufficient to give to it adistinct character when arising
from a change in its mineral composition, are not always apparent to the
unaided eye or to the unskilled apprehension, and can perhaps be ounly deter-

the Cliff the productive portion of the mine was found to be between the green-
stone on the north and the slide—which will be seen marked on the section of
that mine—on the south, Af this point a distinet change is apparent in the
mineral composition of the trap lying on the north and south side of the slide,
but it was precisely here that a great diminution in the richness of the vein
appeared.

The work done on the property by the Pittsburg and Boston Company was
only in the way of exploration, and after a few years’ trial was discontinued.
At the time of the purchase the mine was let on tribute for a term of years,
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d in the history of the Pittsburg and Boston Company this work
in th 3 !
515,000 per year. o o
paid to the Compa?ytl?]eg%lltié) nal’ine a.lll work hgre ceasgd, anflt théa ‘hmllttesd e)&‘p}}géé
After .the Saled(?amond drill have equally failed of impor a.n 1;3{5121 b Lhese
ations with Eha lold North American Company are now marked by
18

mines o L Tdinos.
t‘lzi(;mus shaft-houses and rotting buildings
T

and as state

THE MEDORA MINING COMPANY.

ini roperties that
g 1 r one of the Keweenaw county mining proper ‘
o l\t{eo%i);; ll)ifattlll%t%eittsburg and Bosto(il l())orrtlkpanli.gisgltlsrgo(r)nfpgﬁg g?:tgr(i;
was eon : ial charter granted by the legislat 1 g
ganized undor o s;r)ecla operty o ised 320 acres of land, being the E.
%}%;higan R Pl\?e pll%o})%eg t\};f.c'ors}il&r;izd immediately south of the Green-
§of See 1h o e b. the cor,npa,ny, and prosecuted for a few years, but
stone. o Wasrzﬁigélss.y The company having exhausted its available fund]:é
attendod Wltlhlpol?iers failing to respond to further assessments, operations gg;ed
?nd fl;gllsetfi);r(;lature close; the property anél assetsyof I%%ih?gglpfil;zhg eod
o f i rg and Boston Company. g T was
ino the hands‘ e b : termined to further prove the mineral
d0{16 mil‘ftitlllles]:))fc;erht;n tl\lﬁfit(})lwtlllleiésvgsv exploratio}ils évl(_a%e m}derta}i&ne l::;iﬁgllfgg
T i ' ¢ nt of the Cliff mine. X
superision ot Mrﬁgf:ﬁg vSelid;mwsa(?r?c’l filéi:l%;ed the existence of amygdalotld ﬁoori,
s opene? ot absebrved at t,he Cliff, and Mr. Slawson’s purpose was t? %}Sctehé
similar to t 1doset?ve value of these. IHe sunk two shafts, east .and(wgs_fé) bhe
fa the pl(i)' E‘C ce apart of 47 feet, and connected them with a drx . e
et iS Yo foufd paying ground, but the work was not follolzve dug,reor_
b.eheved'tg ].m?xs done until 1864, when by some transfers of stoc .1a§1 3 xeor
oo o elf vtvl;e company, the sum of $20,000 was realized in avai ad eilm- e;‘
ganlgatlondq tely expended in further work. An assessment of on; do a E)he
s m(f yto ghich but a portion of the stockholders respon ef; s ad  the
e heing. ng up matters again came to a stand still. It was ounill h
bt T bemgl‘cll be agcomplished without the aid of a suitable sta?)lop :n w’hich
but httl%cout of which, in that period of high prices, was $80,0 Zt (1) e
ot ane gos dded the ;dditional sum of $40,000 for a working capita - Th
must ueo g aoniShed by their previous failures to raise money b%rl 'assesiectior,l
gigefltootr%ezit;nte to decline entertaining the project of the immediate e
Of'l?hSt:néplmlu.enditures for mining, etc., amounted to the sum of $3§,e(()3(1)2-
P ezfp‘ : Thomas M. Howe, President; James M. Cooper, oxe.
s Oﬁ}(i?.‘ré Ws?llree;' The property is said to be still owned by Dr. I:.Iussi)é and
'ta:ry and" tleszi—-mer; whose habitual caution prevpntefi them from gom,grgl(1 gther
o a'ssoci;l ethe mine without thoroughly proving it. Thel}lguses a
gﬁ?lr(lili?]ggs f')emain monuments of unavailing expenditure and labor.

Tl

PH@ENIX COPPER COMPANY.

i i : Boston Mining Company, and really

Conte{npql;agy :lﬁg\vﬂrfoxil}tgs?r‘il%hzngme of organiza%ion, was the é)ld L;a;lke

;nte-gi?)g‘m(%ol e)lt Company, the progenitor of the present Pilot‘anlxortzglpevzl.‘

’Tl}llléeoriorinagcis of this pioneer enterprise, one of 'the éngstouﬂgke Sentor

undertaken on the lake, were among the first who procee rftr 1845, Thoy
after the relinquishment of the Indian rights to this country
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represented mainly gentlemen from Boston, who selected seven three-mile
square locations, and afterward secured them by leases obtained from the War
Department, and in 1844, February 224, organized a company, dividing the
capital stock into 1,200 shares of $100 each, 400 of which shares were assigned
to the proprietors of the locations in payment for the lands conveyed to the
company ; these purchase shares were to be exempt from assessment. In addi-
tion to the 400 shares, the original holders of the leases were to receive com-
peusation for the expenses incurred in locating the lands, etc., to be paid ocut
of the first earnings of the company. The conditions on which these leages
were granted by the government have been heretofore given, and were very
advantageous to the lessees, as it gave them several years in which to explore
the lauds and to determine as far as they deemed requisite their mineral value
before deciding to purchase; they were virbually long options, in which the
government only secured to itself a percentage of the mineral products which
should be removed.

The trustees of this early organization were David Hanshaw, Samuel
Williams, of Boston; D. G. Jones, of Detroit, and Col. Chas, H. Gratiot; the
latter recently from the lead mines of Missouri,

Several veins had been discovered on the property, and Dr. C. T. Jackson,
who was employed to examine them, found them so favorable that he recom-
mended the prosecution of mining work, which was begun October 22, 1844,
in the east bank of the Hagle river, near the center of the line between sec-
tions 19 and 30, I. 58 N.,, R. 31 W. The preliminary work was directed by
Dr. Jackson, but when he left the country late in the season, for his home in
Boston, the charge of affairs was given over to Col. Gratiot, who had had pre-
vious experience in the lead mines. A brig, with supplies for the men, during
the winter was lost on the lake, and the miners were consequently kept on very
short rations; but Col. Gratiot, with fifteen men, managed to pull through till
spring, when measares were taken to enlarge the operations. A stamp mill
was decided upon, and the hecessary machinery contracted for in Detroit,
which, on completion, was transferred to the lake and got ready for work in
August, 1845. This was the first attempt at a stamp mill on Lake Superior,
but it proved unsuitable for the purpose intended, and was of little service.
The building is yet standing in which this stamping work was thus early begun.
But little mining was really done; the men were kept mainly at work putting
up houses, stamp-mill, saw-mill, etc. ; but the shafts had been sunk to a depth
respectively of 75 feet, 30 feet, and 20 feet; the distance apart of the extreme
shafts being 1,739 feet. An estimated product of 550 tons of mineral was taken
out. An assessment was originally made of $35 per share on 800 shares, and
it was supposed that this sum wounld be sufficient until the mine began to pro-
duce enough to meet the carrent expenses. The vein was traced in the bed of
the river above the point where the openings were made, and showed a direction
of N. 17° W., dipping slightly to the east.

During 1845-46 the work was prosecuted with considerable vigor, but the
failure of the stamp mill was a serious drawback, and the extravagant yield
which it was anticipated would be realized, based upon the analysis made by
Dr. Jackson, failed to be realized. The main shaft was sunk on a pocket of
copper and silver, which soon became exhausted, and efforts were made to
recover the vein ; with this view a tunnel was ran under the river at a depth
from the top of the shaft, of 90 feet. In the prosecution of this work beneath

the bed of the river a crevice was discovered, which had apparently been at
some time the bed of the stream, since it showed all the indications of the

r
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: h circumstances. This apparent bed was filled up
aqtlon (?f ‘imte:l‘ lflxcnif:;l:?;tions all showing the evident action ‘of water, apd in
it grlav]e anqd(‘; b‘y the water, mingled with other accumulations, were discov-
a deelp o e'crln(i'qble amount of native copper and silver; of‘ the former, 13,000
o 3’ wer ?&i{en out, while the silver was mostly appropriated by the miners,
pounds weleﬂ« s nevel: ascertained how much was found; one piece, howeyer,
and 1t wa&}z —munds——one of the largest ever yet discovered in the copper region,
g:rlx%(la]lilxla%obﬁlg(;ossessiou of the company, and is now in the possession of the
Phllf}de]tllﬂzzllftslilxlxll?ii;U to the depth of about 90 feet in the‘vgin, which was found
in jt&his?fm)dergrounéj bed of the.st{eé:irél, completed the mining work of the com-

hi i This was in . _
pany 2t fihlgel;?lr(l)tf' difsi;tisfaction was felt with the agent, Mr. C. C. Douglass,

" g?(s) discharged and Mr. Coryell appointed in his stead. The miners were
N ngl harged on the suspicion of counfiscating the silver found beuneath the
a'}so' 1Sf&b6§t 1,000 tons of rock had accumulated, and it was thought desq'a-
glve;;) devise soxile way of working it up; accordingly a contract was mad.e with
. 1(:11- Taylor, of Detroit, for stamping mach.iner'y, but the nlanagers{ m'mdful
df tl]-eir previous failure, stipulated that if 1(;' did not do the work as recom-
X ended they were not to pay for it, and it failed to work. The agent began
;l;nle work on a vein south of the greenstoune, stimulated theretq by the great

iff.
Su('zl(‘}l(izse(;fasgewglligl originally comprised about 40,000 acres, was 1'educ‘ed by
the sale of 4’3,500 acres, the company obtaining the.l’efor’ the sum of t?35{005)8.
Congress passed a law giving the lessees the opportunity of ?urohasmbg. 1e a?gf
Whié:h they held for $2.50 per acre, but the Lake Saperior (J'ompangr being on 5
funds concluded to renew their fleases, tals thtegr had t;)e; option of doing on suc
ired to retain, for another three years.
lali?xs\g,f?}fyl(éf'; Ei(ti w‘zms foun,d that the total expenditures to date arpountyed to
$98 7230.50., The 800 assessable shares had been called upon to payhm $7ko [;e;'
shai'e, and it began to be felt ahs a grletvouf1 blfn'tdlenl;);g):?nholdmg these share
ink that they had the worst end of the . )
be%lxll]dte(; tt}}lxial:se circumst};nces it was resolved to settle up the affairs of th‘e co‘rg—
pany and sell out to a new organization. Accordingly arrangements were ma,le
by which the entire assets of the company were transferred toia, nfew\iz.olilpmny
organized for this purpose and chartered by the Legislature o itlc ‘1g?,ta,1
March 31, 1849, under the title of the Phoenix Copper Com'pany: S C‘-lpcl ol
was limited to $300,000, divided into shares of' $100 each. The mc;lnpt?lf:m oas
were Joseph W. Ward, Richard Pitts, and Benjamin Graves. Th(ei.cj atr er Was
amended in 1851, making the shares $30 each. The board of Bmlechmsnwof
composed of A. W. Spencer, J. W. Ward, Mark Healey, B. W, ] aE()J‘ s igent'
Boston; Simon Mandlebaum, of Eagle River; A. W. Spencer, Pres ;
Horatio Bigelow, Secretary amé '_(11‘1'53:;Lsulll'eg;'i0~ 635,40
mpany had expended in all $105,833. . ]
gg:r(ék\lv:f(: nIZ) leyss than ‘gve distinct veing at that time known to fzz‘asttonhtglve:
property, but practically very little was kno_wn as to their val}lehm.:satzd o
many other veins might exist. The five veins discovered welew‘es'éon o On)er
the new company as the Pheenix, East l?hoemx, Armsvtrong,_' dil ! one
south of the greenstone as the Robbins vein. These veins, with tae: f:xtzgp ¥
of the last named, were all found in section 19, having a general direction
12°t0 17° N. W.
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In the fall of 1850 work was renewed by the new company, under the super-
vision of Simon Mandlebaum as agent, at the mine,

No company on the lake has worked miove persistently or had a more check-
ered career. Its stockholders, through a peried of 30 years, have paid the fre-
quent assessments and hoped in vain for dividends, which the management
frequently declared they were just on the eve of paying, From the several
mines on the property a great amount of copper, in the aggregate, has heen
obtained, and a vast expenditure has been incurred ; but, with the exception of
one small dividend, no refurn has ever been made to the stockholders. The
estate is a very large one, and on it are found indications of copper oceurring
in every form of lode that exists in the country, and it is to be hoped that in
some of these numerous veins or beds the company will yet find an abundance
of metal that shall amply compensate for all the previous outlay and disap-
pointment.

The mining work begun in the fall of 1850 was upon a vein which crosses
the east line of the section, but not much was done, and in the spring of 1851
work was resumed in the old mine under Eagle river, and continued for two
years. The vein proved too narrow to be profitably worked. The main shaft
was sunk to the depth of 264 feet, and three levels were driven a length of
nearly 600 feet. During this time some additional work was done on the new
Pheenix, in the N. E. } of the section (19). The first work done on this vein
consisted in cleaning out some ancient pits, in one of which, at a depth
of 10 feet, 1,200 pounds of copper were taken out ; an adit was driven in the vein
a distance of 900 feet, and a mass of copper weighing 2,390 pounds was found,
The vein was found to be regular but narrow. The whole amount of copper
shipped in 1851 was 13 tons, of about 60 per cent ingot. A record of the com-
pany’s working shows that there was a constant changing from one point to
another, first to one vein for awhile and then to another vein, or to some other
point on the same vein. There was no persistent work done in any locality.
Shafts were sunk 40 feet, 50 feet, or 75 feet, and a little drifting done and then
abandoned ; adits were almost indiscriminately started and carried forward 150
feet to 900 fect, and then the work given up on some pretext and a beginning
made elsewhere. In 1853 the best outlook was in the old vein, south of the
old workings, where it was found to be at that time 3 feet wide and showing
well in copper, and the company expressed the hope that they would soon rival
the Cliff,

In June of that year the charge of affairs was placed under the direction of
Mr. S. W. Hill, with instructions to examine the tract geologically, and to re-
port to the stockholders the most available points for mining. At this time
the company owned 1,701 acres of land, chiefly lying north of the greenstone
ridge. Mr. Hill recommended that the adit, started in the old vein, be contin-
ued until the ash bed should be intercepted, and that the shaft should be sunk
further on the old Pheenix vein south of the greenstone, to determine the value
of the lode in that position.

All'the rocks of supposed igneous origin in this region are found to contain cop-
per in the veins traversing them, and these veing are very numerous, but it has
taken the expenditure of large sums of money to demonstrate the fact that too
many of them were not rich en ough to be sufficiently remunerative to pay the cost
of production, particularly by the methods that have heretofore obtained. The
body of the lands held by the Pheenix Company are admirably situated, having
a gentle slope towards the lake, rising in the greatest altitude to about 550 feet,
and having a soil adapted to the production of the leading products required
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s - Eagle river runs across the property, and at its
ab o minns locgtxt;oila.id rféltethe \?illage, which afterwards was selected as the
mouth the COmmpawvcounty. From the sale of the lots the company 1‘gahzed a
seat of Kbe]wwx'mﬁb It became evident that the company were not likely to
conslderal ‘e pl(;th. slope ground sufficiently productive in mass copper to be a
ﬁnq 0(;] N led n1(~)ce for profit; the ground, so far as explored, indicated chiefly the
Soem epenofelalow percentage of stamp rock. ) ] .
oc??rrenf:ed ot for 1852 was 17,662 pounds of mineral in masses and b{arrel-

The 'p]g‘ ud 72 per cent ingot=12,651 pounds refined copper. In 1853 the
work yie ”1338”520 pounds mineral in masses and barrel-work yielding 64
product = 91 737 pounds ingot. In 1854, 3,083 pounds, yielding 65 per cent
o cent ]d’for ‘%%39.44. This shipment was sampled by Dr. C. T. Jackson,
m%iOtészgsezoby qu.‘ A. A. Hayes, and found to contain $100 to the ton, of
an J J
silver. ir ; howi that with their in-
¥ i her data the directors made a showing, .

hontl; tslzztsmal?dn?i%, which had been repaired up and got to working, they
eﬁi?(;mwith eight miners, turn out 24 tons of mineral per month, yielding 80 per
cout t’o 85 erbcent of ingot copper, worth, at the mine, $500 per tpn, =$1,250.
cegl cost ofpproduction was estimated at $800 per month, thus leavmg a profit of
g54% per month. This estimate was put forward in contrast to the prfzvu.)us gmé}lal
assessments of $20,000, for the encouragement_ qf the stos:k}}oldexs, mdlca gxgt
what they might expect in the future. In addition to this it was state?l t1 ag
the lands under cultivation would yield an qnnual proﬁE of $2,600, and1t e. os
at Eagle river would bring $30,000 in addition to the $6,000 alreaé{‘y 1ece1§e ,
from A:such sales. Mr. O. A. Farwell, the pres1dent of the compan}y, under
instructions from the directors, visited the mine, and spent two nlanttxstl;nvels(i
tigating matters in 1855, and it was under his superintendence ‘?ad e o ¢
gtamp zrjnill of eight heads, built by the former company, was repaire }1p 12:2[11‘
set to work, and the mine, by the aid of an old engine, freed of watel.f 1 I.
Farwell decided to confine the work to the ash bed, and during the two od ovz—
ing years it was continued, bub instead of meeting expenses by the pro uc’,
assessments were called for, amounting to $22,500. .Addl.tlonalv sta.m;istwalle
added, making twelve in all. The dn'ecto.rs determined, in 1808., to le i
mine on tribute, and Mr. Farwell, the president, who was also acting 1?5 q%'en
at the mine, was so instructed, but not being able to find parties to tate lTon
a suitable lease the president continuned work on company accoul?1 g w%
dollars and a half per share, additional assessment, was ca}led for, an W(()1 ({
the directors visited the mine to investigate matters. This c.omml'ttee lgxl_ :H
took to ascertain, by a continuous running of the stamp mill for a -uan et
period, the yield of the ash bed, and the expense of obtaining the pul) uc_{;
The intention was to find out, with the machinery then in use, whet(liexr i
would pay to incar the heavy expenditure to pub in greatly enlarged an "ltm-
proved machinery for the purpose of working this bed. But the committee
did not succeed in making the tests to their satisfaction : they found ‘m'ariy
obstacles to contend with, and a project that"seemed simple and feasible
enough at home was found to be difficult to practically carry out at the ml(rilf,
and they came away with the expressed opinion that the mine was uudoubtedly
valuable, and the ultimate success highly probable, but not perfectly sure,
They estimated the profit of five months’ work with 21 miners aud a lr;llrun%
captain, running the stamps, 24 heads, 24 hours eagh da..y, f.or two monlb‘iglu
of the five, to be $1,713.47. They found some gratification in the fact‘ that the
mine had increased in product from year to year since 1855, when work began
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on the ash bed. In 1855 the yield was 10,847 pounds; in 1856, 25,445 pounds;
in 1857, 39,351 pounds; and 1858, 65,800 pounds. The mining expenses for
1855 were $8,875.37; in 1856, $9,158.71; in 1857, $10,916.11; in 1858,
$1R,859.71; indicating that the ratio of the increase of product wag greater
than the increase of expenses.

The committee found that the mine could uot belet on tribute on any fair
terms; they had spent two years in opening the mine, and $22,000. The mine
appeared to be rich enough to pay a profit for working, but had not been suff.
ciently tested to fnlly determine the fact. The conclusion reached was, that
the better policy would be to continue to work a small force in as economical
& way as possible, and not let the broperty pass into other hands.

The result of 10 days’ trial with 12 heads of stamps, made in November,
1858, for the purpose of determining the yield of the ash bed and the profit to
be derived from working it, was the production of 11 tons of copper, estimated
at 80 per cent.. The speed attained by the stamps was 48 strokes per minute. The
water power by which the stamps were run was found to be insufficient for the
%4 heads to be run at that rate. It all the stamps were started at the same
time it was found that two-thirds of them would have to be stopped, and they
would be running only 8 heads after g few hours had clapsed. Steam power
must be resorted to, they concluded. The comumittee also reported that they
found, in examining the mining work which had been done on the location in
previous years, the ground burrowed into with holes, numerous shafts and
adits, but little evidence of persistent effort in any one locality, a great deal of

scattering but not enongh concentration, too many short shafts, shallow adits,

and limited drifts ; with these the ground seemed to be honey-combed, and they

holder would have been spared a portion of the burden which was laid upon
him in the matter of assessments if the past work had been concentrated upon
one promising vein; at least they might have had the satisfaction of knowing
whether that vein were rich enough to pay—a degree of knowledge which they
did not then possess in regard to any vein on the location,

I the following year it was determined that the mining should be pushed
forward with greatly increased vigor. Accordingly, as the primal requisite
in working the ash bed, a new stamp-mill was built and 48 heads of Wagner's
stamps were put in and a new engine procured of sufficient power to run 100
stamps—the heaviest engine at that time, it wag claimed, on the lake. Other
corresponding improvements were made, rendering hecessary an assessment of
$2.00 per share, which, with the others that followed, was promptly paid.
The work on the ash bed was prosecuted exclusively for the three years suc-
ceeding, but was attended with no great measure of success, the yearly pro-
duct varying from 20 tons to 85 tons of refined copper.

In 1863 mining was begun on the Phenix and Robbins veins, south of the
greeustone. Some previous work had from time to time been done in these
veins to ascertain their value. The Central mine had recently opened on a
fissure vein, similarly situated south of the greenstone, and was working very
successfully, as had, for many years, the Cliff. The Pheenix decided to try its
fortunes in this same locality.  The old vein, south of the ridge, crosses the
west line of the northeast 1 of section 31, at a distance north from the 4 post
on the east side of abont 1,100 feet, and had a bearing of N, 20° W., correspond-
ing to the direction of the Cliff, Central, etc., which had proved to be product-
ive veins. The further extension of the vein to the south was across the west
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; 9. ¢ 7 Bay State Mining Company, }vhicl} company also
3 of section o Olwnt‘edsebc}titolf29,ycrossed by the east Pheenix vein.
owhed the ?ou}t{i} Zrois formed by two branches, one coming from the cast and
The E?gf? lvthe west along the foot of the SOUt!’l slope of the northerly
the othe} lhm?nite near the southeast corner of section 30{ and runs thencg,
range, wtlllc y;n e, northwesterly to the lake. Through this opening mf?d‘e in
crossing b]e tlgegst’ream runs the road from the'south side to‘ Eagle River, Mu%
the bluff by especially convenient to the Pheenix Company in the condu(;lt'o1
it has been on the opposite sides of the ridge. The frequent assessments which
theix mlgesﬁnally exhausted the capital stock, until, in order tq secure fur the_l
Fund m?t ?vas concluded to make a new organization, thus creating a4 new calgl-
e Ik ‘n which demands could be made for the farther prosgoutlop of the
[l o A(ffld so in 1865 the old company was consigned to its grave and,
work,‘ like, arose from its ashes a new organization, full of zeal and the h‘ope
thmé(e-cs l:;ut unfortunately doomed, as the sequel has shovcfn, t(? ém calee‘r
oI S-llcbl‘;ll’iztzlt but thus far as unavailing to the stockholders as its predecessor.,
',Ii‘llmein ot product in 1865 was 244,158 po_unds, wh'lch sold at an aveltftgtzle prlcg,
of1;9’§pel' pound net. The per cent of yield was 66. The product of the as
2 .  cort
dressed to a purity of 80 per cent. Lo
be%z?irtéiatelv for lthe reventes of the company the Phoef)rgx vein pm(g}edftﬁg
o i y gl 'ingi - pound.
i pper was at the highest market price, bringing 50¢ per P '
m?‘ﬁovjv};gg ?)(;p%he vein oceurred in the 30-fathom level, and con.tmued plu@hqd
nad baran so that for the years 1866-"67-"68 the pl‘qduf:t for thosle years
a:ns ective]y’mn down to 101 tons, 98 tons, a'nd 130 tons 1ngot.' But the 1‘,86(;3
imegapin widened out and proved productive in large nmsses,dyleltdlmgf 13 i
ingot, increasing i 500 tons, and in the follo
y tons of ingot, increasing in 1870 to 5 5 .
ne‘?xl']iynéigt? er:al ratio. In these years were found the largest masses wh]o}%the
ﬂfi(ne ever yielded, one of which weighed several hum‘%red1 gons. dIt hz;sapseeirtl.
imed ar, over found on the lake, and perh
claimed to have been the largest mass ever ‘ ey and porhaps if
ti i e ¢ hed together be considered, it was;
all the portions which were attac getl ‘ ved, 1 3 but 1t
actness ¢ ler shape of the great Minesota mass,
lacked the compactness and bouldmh 8 g I ! hass, foun
li " r of tons of rock stamped in 1870 was 6,326,
a few years earlier. The number o ( e g 0526,
ieldi 2% to the ton. In 1871 the mine yielded 1, 158, p |
T b Do per i = 1,310,350 pounds refined
iner hi ave 74.54 per cent ingot = 1,310, p
mineral, which smelted gave 4 ) nt ing 1,3  Poids refined
" oan aver: rice of 23% cents per pound. 1e o
copper, that sold for an average pr oatod ot 151 ot ot pond ta
init ¢ ting ting, ete., was estimated at 154 cents p p
mining, transporting, smelting, y 1 1 15 bt pound Ingot.
i 5y eady for shipment, including all iter P
The cost of the ingot per pound ready . . item:
intleresb on the indbebtedness, was 19% cents. The yield of copper per ton of
; stamped was 144 pounds. ) ‘ N . L
IO(ELI‘{hZ ;)ro%uct from this and some adjacent mines was shipped at Ewg?e lfngl;,
but a good deal of trouble was experienced, owing to 1Ishedﬁlim.g upsgow tg
el wi ' - he be tauken from the dock in a ~
channel with sand. The copper had to be c o
i i i ts1d eat trouble was also experience
el, which was obliged to lie outside. Glecht. ¢ enc
itrlllellv<)eisssf?xl,gwthe rock to the surface through the ma,dequacy of dt,ne l(lioxsb};;l%
o increasing length of the levels to the northwar under
power, and the increasing leng e achinery, and harbor improve.
reenstone. The matter of a new shaft, ‘new machinery, 2 T
Ignent were seriously entertained by the officers of the company. The Bat); S}:larfeez
and Pheenix companies were mining on the same vein, which ad_]acen't t? he .
of division of the properties had proven productw?, masses of copper f&;oi)lzletz ir);
i i ¢ : g me
'ring, lying on both sides of the line, naturally occasioning so
fc)}i;gu;ll;;ltger,r 6Vf (%ivision. A purchase had been for some time talked gft, a%r}x]d
was finally consummated in 1871, by which the Bay State property passed to the
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ownership of the Pheenix Company. Sowe dissatisfaction was felt with the agent,
and in 1872 he was removed, and Mr. Frank (. White appointed his successor,
who found a much neglected coudition of matters, large accumulations of
waste rock in the mine, the machinery in bad condition, ctc. Mr. White re-
moved the stumps from the old Pheenix mill on the ash bed to the Bay State
mill.  The work on the ash bed had been for some time before discontinued.
A combination of the two mills was thus effected, and resuited in a good one.
The hoisting engine which was pronounced to be unserviceable by the previous
agent was repaired up and found to be adequate to the present use. The work
at this time, and for some time previously, was confined exclusively to this one
vein. The company had entirely cleared off its indebtedness—rfor the first
time. Its total assessment up to this date had been $817,500. In this year
(1872) the long proposed inclined shaft was begun, inclining to the north at
an angle of 38° with the horizon. The product for the year was 960,521
pounds of mineral, yielding 75 83-100 per cent ingot == 728,359 pounds refined
copper, which sold at an average price of 34 71-100 cents per pound.

There was done, during the year, 304 feet of sinking, and 212 feet of cross-
cutting. In 1873 the number of feet of sinking done was 952 feet, and of
drifting 1,257 feet, and of fathoms stoping 920 feet. The product was 640,555
pounds of mineral, yielding 75% per cent ingot==1521,081 pounds refined copper,
which sold for an average price of 30 62-100 cents per pound. The results of
this year showed no profit except what was accomplished in the way of im-
provements upon the surface and in the mine, costing $50,000. In this year a
terrible explosion of dualine occurred at the mine, killing six men, among whom
was Capt. John Hoatson, who was succeeded by Capt. Ed. Parnell, as mining
captain.

In 1874 a better showing was made in the way of profit, although the work
of improvement was continued at a large cost, yet $25,000 of surplus was
accrued during the year, Unfortunately, work was again undertaken on the
abandoned Robbin’s vein—a leech that for several years thereafter absorbed a
large portion of the earnings of the Pheenix mine. The inclined shaft was
completed to the ninth level, a new engine and hoisting machinery procured, a
new shaft house built and appliances added. The Robbing’ vein, which had
been previously opened to the fourth level, was pumped out, and the work of
opening the fifth level was begun. The mine had been provided with a stamp
mill, hoisting machinery, and other surface improvements sufficient for the
purpose of working the vein.

The product for the year was 1,796,390 pounds of mineral, yielding
77 85-100 per cent ingot ==1,398,440 pounds refined copper, which sold at an
average price of 22% cents per pound. Twenty-six thonsand dollars were ex-
pended on the work in sinking the inclined shaft. Measured vertically, the
shatt passed down 750 feet, or 1,300 feet on the incline, from the surface before
it came to ground that had not been worked out. In the tenth level a large
mass of copper was found 1,200 feet south from the greenstone. The year’s
business showed a profit of $24,000.

In 1875 the product of the mine was 960 140-2000 tons of mineral, yielding
78 58-100 per cent pure metal, which sold for an average price of 22 5-100 cents
per pound ; and there were also obtained 4,732 ounces of silver. The profit for
the year for the Pheoenix mine was & 75,000, $20,000 of which was expended on
the Robbin’s vein.

At the close of 1876 more ground was opened in the mine than there had been
abany one time in its history, and the year’s work gave a surplus of $107,186,00,
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LONGITUDINAL SECTION OF THE PH@ENIX MINE, Jax. 1, 1881,
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ab any one time in its historyknd theyear’s work gave a surplus of $107,186.00,
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from which a dividend of $1.00 per share was paid, the first and only dividend
the company has ever declared. The product, however, was smaller than was
obtained the year before, being in 1876, 839 1060-2000 tons of mineral yield-
ing 76 52-100 per cent, which sold for 20} cents per pound. This falling off
in the product was due to the pinching up of the vein that soon after widened
out as the work progressed. The ground north of the incline shaft and below
the 8th level did not yield any profit until the 11th level was reached, so that
the diminished product of 1876 was duplicated in 1877, occasioning a falling
off in the receipts of $90,000 as compared to the previous year; added to this
was an expenditure for improvements amounting to $26,000.

The mine did not look promising, and although the work for the coming
year seemed almost certain to result in loss, it seemed still more ruinous to
stop. The only way was to push forward as the safest horn to the dilemma.
The ground was poor and the vein had a tendency to pinch up. In addition to
this, and in verification of the adage that troubles never come singly, the com-
pany met with a serious loss in the burning of their hoisting and pumping
engine houses. They were rebuilt, and in a much more substantial manner
than before. The Robbins vein yielded about 80 tons of mineral, mainly
stamp work, obtained by selecting one ton from every four that were hoisted.
The total mineral product for the year was 671 385-2000 tons, yielding 73
84.100 per cent ingot, which sold at an average of 18 44-100 cents per pound.

The surplus was reduced to $40,436.89, which was entirely obliterated the
succeeding year, 1878, leaving at its close a deficiency of $3,870.91. The
yield of the mine for this year was less than it had been for five years. The
mining force was reduced and work at the Robbins mine was suspended. This
vein has a bearing N. E. while the productive veins of the country bear N.
about 20° W. The mine was well opened ahead in accordance with the gen-
eral policy of the company in this respect. The product for the year was 336
1930-2000 tons of mineral, yielding 74 63-100 per cent ingot, that sold for 16
41-100 cents per pound. 'The ground in the 12th level, north of the inclined
shaft, worked in 1878, was very poor, and has continued poor in the levels
below. A noticeable feature, especially south of the incline, is that the
ground above was broken and disturbed, the texture of the rock being
soft and friable. It is a supposition that there is a connection between this
disturbed condition and the poverty of the vein. When the rock becomes
harder and resumes its normal condition there is a tendency to a return of
productiveness. The inclined shaft, which started atb the surface 120 feet east
of the vein, is sometimes crossed by the tortuositics of the vein, so that it is first
upon one side of it and then upon the other. Its cost has been about $200,000,
and it is an open question whether it has not been a useless expenditure. All
the hoisting from the mine is done in this shaft, passing into the rock-house
which stands on the east side of the mouth of the shaft, where it is sorted and
broken. From the breakers the rock passes down a shute into the cars, which
tram it along the track laid on a trestle 400 feet. sonthwesterly to the stamp
mill, that stands adjacent to the highway. The stamp mill might be more
advantageously placed under the bluff, directly east from the shaft and rock-
house, thus saving the tramming and cost of trestle, and be equally accessible
to water, Its present position is due to the desire to utilize the old Bay State
building. By being placed in the position indicated the shute which takes the
rock into the cars would have carried it directly into the stamp mill.

The water for the mill is obtained from a pond made by damming the Eagle
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river. and is brought in a launder one-half mile to tl}e mill; a se(;ond dam
across the stream forms a pond near the wmill, from which the water is pumped
when it is required.

The company now own 2,477 acres, the mineral land being in sections 19,
20, 29, and 380 the sitnation of the mine now worked being, as before men-
tioned, in the 8. K. } Sec. 80, and in 29; the old original mine being in the S.
E. { Sec. 19.

The product for 1880 was 2,971,450 pounds to the close of navigation, yield-
Ing 76.5 per cent ingot. The cost of stamping and washing is about 75 cents per
ton of rock; the cost for breaking and tramming is 20 cents per ton. The pro-
duct of this mine is about one-half mass and barrel work, and one-half stamp
copper. The number of men employed is about 125, of whom 65 are miners.

The tendency of the vein towards possible exhaustion rendering it desirable
that some more profitable ground be opened elsewhere, together with the great
encouragement lately given by the recent workings of this or similar forma-
tions by other companies, have induced the Pheenix to resort again to its old
ground on the ash bed, where for so many years it burrowed in vain. Here
they are driving up an adit to the south to intersect an old shaft at the second
level, 150 feet below the surface; the mouth of the adit is 90 feet above the
lake, and is distant from the shaft 2,300 feet, and from the lake one-half mile.
They are also driving east and west in the ash bed from the adit, and it is said
to be showing a remarkable width. About 1,500 tons of the rock were hauled
to the stamp mill aud treated for the purpose of a trial. It gave a little up-
wards of one per cent refined copper. A stamp mill will be built on the north
side for the use of this mine.

Mr. M. A. Delano, the efficient agent, has been in charge of the company’s
affairs at the mines during the past six years, having succeeded Mr. White in
that office. The eastern business office is in Boston, No. 8 Olive street; Wm.
P. Hunt, President; Wm. C. Coffin, Secretary.

NORTHWESTERN MINING COMPANY.

Among the parcels of lands sold by the old Lake Superior Company, and
which became at an early period the seat of mining enterprises, was the location
of the Northwestern. The estate comprised a tract of 1,600 acres of contigu-
ous land, situated on sections 24, 25, 26, 35, 36, T. 58 N., R. 31 W., the
mine being opened on the west 4 of section 4. The proprietors were Messrs.
Howe, Hussey, Cooper, aud Moorhead, of Pittsburg, and H. N. Walker, of
Detroit—the same gentlemen who controlled the Pittsburg and Boston Com-
pany,—and the local affairs of the mine were directed by Mr. Slawson, the
superintendent of the Cliff mine. Work was begun here in 1845 on a fissure
vein south of the greenstone, bearing N. 23° W., and dipping slightly to the
west. The copper was disseminated through the vein stone, and occurred in
shutes and in bunches, and continued in a small way for two years. The vein
was opened about the same time on the north side of the range by the Copper
Falls Company. On the surface it did rz@spresent a very favorable appearance,
and no great contidence was entertained regarding it, but as greater depth was
attained a good degree of width was found, ranging from one foot to four feet,
averaging about one and one-half feet, subsequently widening to three feet,
and also showing a sufficient amount of copper to excite a reasonable hope of
future profits. The company, which had been originally organized in 1845 as
the Northwestern Mining Company, was in 1848 reorganized as the North-
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western Mining Company, of Detroit, with a capital stock of $300,000, with
office in Pittsburg. From this time the work at the mine was prosecuted with
considerable vigor; a force of 60 miners was employed ; an adit was driven in
from the south 1,230 feet to the greenstone, and four shafts were lowered that
attained a depth in four years of from 60 feet for the shallowest, to 215 feet
for the deepest. A stamp mill with 1% heads, erected in 1852, was put in
operation, supplied with water for washing purposes, pumped from the mine
and from the small branch of the Eagle river. A hoisting engine with wind-
ing machinery was erected at No. 4, the most northerly shaft. The stamp
mill engine had an estimated power of 24 heads, with a surplus for a saw-mill,
which latter also was built and in operation in 1853, much to the convenience
of the neighboring mines. An engine of sufficient power, with a lift of pumps
was procured the same year at a cost of $6,000.

The policy of the company was to open the mine to a sufficient extent to
determine its probable value, and with thig view the levels were well extended,
but while some small masses were found, sufficient to give encouragement, the

roduct amounted to little as a whole, being only, up to October, 1852, at
which date the first shipment was made, 16 barrels of mineral, weighing 10,568
pounds, and four masses, too large for barrel work, weighing 3,268 pounds,
== 13,836 pounds in all, from which was smelted 8,622 pounds of refined cop-
per, selling for 23 cents per pound delivered at Cleveland.

In 1853, the mining force was increased to 80 men, and the product for the
year was 61,165 pounds of mineral, which yielded in smelting 72.2 per cent
==44,166 pounds of refined copper.

In 1854 the product of the mine was 139 barrels of stamp copper = 77,375
pounds; 96 barrels of barrel rock = 43,594 pounds; 99 masses — 129,794
pounds ; total of mineral, 250,763 pounds. This copper when smelted produced
9,584 ingots, weighing 154,900 pounds, and sold for $39,206.68 =125} cents
per pound. The charges for freight, smelting, labor, cartage, and insurance
were 10 per cent on the net products. The masses averaged about 1,300 pounds
each in weight.

The buildings and machinery were estimated at $26,475; 1,776 bushels of
potatoes were raised on the farm in that year, 400 bushels of turnips and 20
tons of hay, and a large amount of lumber—several hundred thousand feet—
produced. The average number of men employed about the mine was 100,
the miners receiving $27.50 per month clear, and the others an average price
815 per month. The indebtedness was $16,500. The directors make no pre-
dictions for the future. Four additional stamps were put in the mill, making
16 heads in operation, and several houses built, making 24 in all on the
location.

But the mine could not be made to meet the expenses, and the stockholders
were yearly called upon for assessments, a demand which the Pittsburg and
Boston men submitted to with very ill grace. So that in 1857, following the
great financial revulsion, the company suspended work, having expended $218,-
000, $168,000 of which were paid in assessments. In the meantime the Cen-
tral mine on the E. } of sec. 23, adjoining the Northwestern on the west, and
working on a similar fissure vein, was meeting with great success; and stimu-
lated by this fact, as well as the prevailing high price which copper bore in the
market, a resumption of mining work was determined on in 1863. An assess-
ment amounting to $60,000 was, made and operations were renewed, at first
conducted with the view to discover the Central vein on the Northwestern
property, since the company owned the land for a mile imwediately south of
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the Central. A shaft was sunk at a point on the course of the Central lode
at a point 70 feet to the south of the south line of the Central property and
about 800 feet south of the south level of the drift in the Central mine. The
shaft, after passing through 45 feet of quicksand, intercepted a belt of hard,
dry, chloritic rock. After cross-cutting in the rock, east and west 126 feet, to
a depth of 12 feet, the vein was found, being distant east from the shaft 78
feet; but upon examination it was not found to carry copper in sufficient
amount to encourage working. Other explorations had been undertaken and
carried forward in the meantime, resulting in the discovery of what was deemed
a promising vein, being about 100 feet to the west of the old Northwestern
mine. It was thought to be the best way to prove this vein by cross-cutting
from the old mine; accordingly the pumps were started and the old mine was
freed from water, and the effort begun to determine the relation of the new
vein with the one formerly worked. This exploration, however, was not thor-
oughly consummated. It was, in fact, but fairly commenced when the $60,000
which had been called in had been expended. A good deal of discouragement
was also felt over the failure of the work to the south on the Central vein. So
that there was but little disposition to go on any further, by a renewal of assess-
ments, in a work that afforded as yet only uncertainty. The company had
thus far expended $228,000 of its capital stock, leaving only $72,000 that could
be called in to exhaust the amount authorized by the charter. Under these
considerations it was concluded to suspend, which occurred in J anuary, 1865.

The total expenditures of the company to that date aggregated $308,759,74,
of which, as above given, 228,000 were got by assessment, and the remainder,
a little upwards of $75,000, derived from the sales of copper. There was a
small amount of copper,—6,651 pounds mineral, yielding 2,161 pounds ingot
~—obtained in 1864,

The total workings in the old mine comprise four shafts of a depth, respec-
tively, numbering from the south to north: No. 1, 109 feet; No. 2, 201 feet;
No. 3, 215 feet; No. 4, 225 feet; an adit level, 1,226 feet long ; No. 10 level,
994 feet long; 20 level, 1,057 feet long; 30 level, 124 feet, with a number of
winzes and several cross cuts. But a small amount of stoping was done in
proportion to the ground opened ; several thousand fathoms were left unbroken.
. The same officers and board of directors were continued from the organiza-
tion of the company: J. K. Morehead, President, and James M. Cooper, Sec-
retary and Treasurer. The location is marked at the present day by the ruined
buildings and shaft houses,—the natural result of years of neglect.

COPPER FALLS MINING COMPANY.

Cotemporary with the Northwestern, and working originally on the same
vein, was the Copper Falls mine. The vein takes its name from the falls in
the creek, in the bed of which stream it was first discovered. From the top of
the falls to the bed of the stream below, the vein was observed to double in
width, becoming from a foot to 18 inches wide, and lumps of copper were
found in the stream below the falls, azd a little digging and blasting, which
was done, revealed a considerable amotns of copper. An adit was driven in on
this vein, and four shafts were sunk in it. The proprietors were filled with the
most sanguine hopes of success, for in many parts the vein appeared ex-
ceedingly rich in small masses and pieces of copper, and in one instance a
mass weighing seven tons was found at a distance from the surface of 50 feet;
this was in 1846, and at the time was the largest mass that had been found on
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the lake. Considerable silver also was found in this vein, both in a pure
metallic state and also in some of its combined forms, more than a ton of
which ore was sent to Paris for examination and sale. This vein was somewhat
irregular, being barren in some places and, as before said, yielding abundantly
in others, and it was hoped that as greater depth should be attained the vein would
prove uniform and rich; with this hope the work was prosecuted vigorously,
for that early day, during two years. During this time the four shafts reached
a depth, commencing with the most northerly one and going south, of respect-
ively 47 feet, 208 feet, 45 feet, and 83 feet, and the adit had been driven in a
distance of 265 feet, and a winze had been sunk 66 feet below the adit level ;
all of these shafts were connected with levels at suitable distances. A good
road had been built to Eagle Harbor, which was distant from the mine two and
one-half miles. Some dwelling houses had been built, and mining plant
gecured. At this time it was found that the workings had been carried on in a
bed of trap, between two beds of sandstone. The vein bore well in the trap,
but was barren and split up in the underlying bed of sandstone, down through
which the work was continned, To ascertain whether the vein wouald again be
found productive in the trap underlying the sandstone, a shaft was lowered 40
feet through it, and some cross-cutting done to recover the vein, but without
success,—doubtless for the reason the cross-cuts were made too near the junc- -
ture of the beds where greater disorder would naturally exist. The vein was
subsequently found on the surface, crossing this underlying bed.

This work was done under the auspices of an association formed October
16, 1845, and known as the Copper Falls Company, who purchased of the
Lake Superior Company, government lease No. 9, paying therefor the sum of
$11,060.97. The lease had been granted to David Henshaw by the War
Department, and embraced 4,261.5 acres of land, comprising sections 11, 12,
13, 14, 15, and fractional sections 1, 2, 8, 10, T. 58, N., R. 31 W., being
bounded on the north by the lake, on the east by the Eagle Harbor property,
on the west by the Lake Superior Company’s land, and on the south by the
Dana, Winthrop and Northwestern Companies’ lands; on the south line the
lands rise to an elevation of about 700 feet above the lake. The mining work
done by this association was mainly confined to the vein, as above described, on
section 11, and the expenditure incurred amounted to $100,000, $40,000 of
which had been drawn from assessments, and $15,000 derived from the sales
of the copper which the mine had produced, and from sales of stock. In 1848
a special charter was obtained from the State of Michigan by the association,
and for its benefit, the shareholders being designated as the incorporators under
the act, giving to each one as many votes in the new company as he held shares,
and by vote of the stockholders the stock,—1,000 shares of $30 each—was
issued share for share to the members of the old associations upon surrender
of the old certificates and payment of dues. The new organization was desig-
nated as the Copper Falls Mining Company, and to it was transferred all the
assets, real and personal, of the former association. In the following May the
lands, which up to this time had been held only on lease, were entered at the
government land office, and a patent for them obtained. In July thereafter
an amendment to the charter was granted by the legislature, increasing the
number of shares to 10,000. The former certificates of stock were called in,
and new ones, of proportional amounts, were issued to the shareholders in
accordance with the increase in number.

John T. Heard was chosen president, and Horatio Bigelow, secretary—office
in Boston. Work was continued in the old mine until the summer of 1850,
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but not having proved profitable, and the mine not appearing favorable for a
continuance, the agent was directed to discharge his force and to suspend work.

A short time previous, however, some work had been done in continnance of
what had been begun in 1847 by the former company, on a vein lying 40 rods
to the east of the one principally worked. In this vein a shaft had been pre-
viously sunk, and it was decided to drive an adit to intersect it. This adit was
driven in the full of 1849 a distance of 2350 feet, mainly in dirt and decom-
posed rock, until within 80 feet of the shaft, when the rock hecame compact
and the vein well defined, with a width of 18 inches, carrying considerable
copper. The adit completed, a cross-cut was made to the sonthwest from the
shaft 80 feet, but, as before stated, the outlook was not sufficiently favorable
under the existing financial condition of the company, to warrant a continu-
ance, and o matters were brought to a stand still.

In driving the adit and cross-cut it was expected to arrive south of the sand-
stone ; on the contrary the end of the work proved to be to the north of it.
Under these discouraging circumstances the directors concluded that it would
be well to know something more of the location geologically. Accordingly,
goon after Mr. Sumuel W. Hill, who had recently been connected with the

_geological survey of the ILake Superior region, was employed to made a thor-

ough examination of the property and determine as near as possible the most
suitable point at which to resume mining.

My. Hill determined the existence of six distinct transverse veins, designated
a8 the Jacobs Creek vein, the Hill vein, Copper Falls vein, old Copper Falls
vein, Child vein, vein No. 3—the latter the most easterly one—and subse-
quently a Jongitudinal lode which he named as the ash bed, from its voleanic,
scoriaceous, ashy character. These several veins are nearly parallel with each
other, being about N. 22° W,

In Juue, 1821, Mr. Hill wus engaged as superintendent, and under his direc-
tion the work of opening a mine was commenced, in accordance with the rec-
ommendation which he had previously made, on the Copper Falls vein, sitnated
about a half of a mile to the west of the old mine. Here a new location had to
be made, the land cleared, some honses erected, shops, office, etc.

A year later work was begun on the Hill vein, to the west, intending to con-
nect the two mines where opened by galleries driven across in the ash bed.

The Copper Falls mine was opened with an adit 2,350 feet in length and
with seven shafts. “

The Hill mine was opened upon a much more extensive scale, exceeding any-
thing previously attempted on the lake. A deep adit was started from a point
in the vein 50 feet above the lake and driven in the vein, to be connected with
the surface by seven shafts, No. I being 2,820 feet from the mouth and No. 7
6,400 feet, at which point, when completed, it would be 700 feet below the sur-
face. In the prosecution of this work the discovery of the so-called ash bed
was made. This important metalliferous deposit is included in the formation
similarly with the metalliferons beds found in gloughtou and Ontonagon coun-
ties, and underlies a fissure vein running eastifud west along the plane of con-
tact. The discovery of this bed was due to the extensive ancient workings,
which were found to mark the surface outcrop for a great distance. Some of
these near the Copper Falls mive, on being opened, proved to be 70 feet in
length and 37 feet in depth. So greatly did they exceed in dimeunsions any
works of this character which bhad beeu previously observed in this district that
their artificial origin wus not at first saspected. But the heaps of earth and of
rocks which had been thrown out, and the stone hammers and copper arrow-heads
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and the bits of charcoal and rotten wood and the other evidences which, upon
examination, were found in the bottom of these pits, determined their nature,
The mine on the Hill vein had been started on a plan of such magnitude that it
was deemed best to secure the possession of its southerly exteunsion; accord-
ingly the adjoining one-fourth section of land to the south, to wit: The N.
W. L, Sec. 23, was purchased for the sum of §8,000, thus making the estate
4,421.5 acres. The company endeavored to arrive at as clear a knowledge as
possible of the mineral value of the property—of the character and produc-
tive capacity of the veins. Feeling assured of remunerative resnlts the direc-
tors planned to operate on an exteusive scale, Up to the close of 1853 there
had been expended about $220,000. $180,000 of which had been derived from
assessments., Up to March 1, 1852, the total cost at the two mines for labor
was $17,924.87. The average net wages paid to miners, exclusive of board
and other fees, was $37.35.

From March 1, 1852, to March 1, 1853, the total mining expenses for sink-
ing, drifting, etc., were $32,912.37, and for a corresponding period to March,
1854, they amounted to $40,784.28; for that year the average number of
miners employed was 65, who received average net wages of $34.58 per month.
The surface expenses during the corresponding previous year were $35,066.09,
and the average number of surface hands employed was 69. The cost of sink-
ing per foot, including all expenses at mine, was $14.04; drifting per foof,
$5.44 ; and stoping per fathom, $14.26.

The product for 1852 was 17,662 pounds mineral, yielding 72 per cent ingot
= 12,651 pounds refined copper, and the product for 1853 was 138,520 pounds
mineral, yielding 64 per cent == 91,737 pounds ingot.

The surface 1umprovements made during the year comprised four and one-
half miles of graded wagon road to Eagle Harbor, to which work several of
the adjoining companies contributed, 27 dwelling houses, two boarding houses,
office, shops, engine house, boiler house, a stamp mill, a saw-mill, ete. The
stamyp mill contained 24 heads of stamp, with an engine of sufficient power to
drive 48 heads, '

The mines were opened with the view to secure drainage through the adits.
In the Hill mine four adits were started, the lowest being at the seventh level;
and in the Copper Falls mine there were two adits, the lowest at the fourth
level.

The agent, at first, expected to realize a considerable yield of mass copper,
as well as, if extensively opened, an almost unlimited amount of stamp rock.
During the summer of 1854 a force of 24 men was engaged in stoping, and
80 men were employed in extending the drifts and shafts. It was found that
very little mass copper was obtained, while much more stamp rock was pro-
duced than there were means of working up.

There were opened about 11,000 fathoms of ground for stoping, of which
nearly one-half was considered as worth removing, much more than would be
needed with the facility then possessed, for some time to come. The augent
recommended that the number of stamps be immediately iucreased to 64
heads; in fact, he gave it as his opiunion that 100 heads were needed. and that
with this number the mines could be profitubly worked. He thought it wonld
be settled that the future of the mine would depend on working the stamp
rock. The occurrence of mass copper could not be expected in sufficient quan-
tity to afford a large amount of income. The ash bed rock he considered
could be stamped and washed for from 40 cents to 50 cents per ton, yielding
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one per cent of ingot; and if only enough were mined and worked up a suffi-
cient profit would be assured.

The full extent of the recommendations of the agent were not adopted by
the directors; a medinm course was chosen. The number of stamps was
doubled, making the number 48, and improved washing apparatus was intro-
duced ; hut owing to the failure in getting the materials on the ground before
the close of navigation the completion of these improvements was not brought
about until the summer of 1855. It was also decided to stop the further ex-
tension of the mine, and to reduce the labor and expenses as far as possible.
Mr. Hill was succeeded by Wm. Petherick, as agent of the mine. The stamp
rock was found to be exceedingly variable, vielding from nothing to 1,000
pounds, and even as high as 2,000 pounds per fathom, and it was estimated
that from 80 pounds to 100 pounds per fathom would cover expense.

The total mining expenses for 1854 were $50,260.43, and the total surface
expenses for 1854 were $44,843.62. The cost of drifting 4,157 feet was $5.61
per foot; for sinking 821 feet was $14.85 per foot; for stoping 1,000 fathoms
was $14.73 per fathom. The average number of miners employed was 96;
number reduced at close of the year to 62. The average net wages for miners
was $34.63 per month, The average number of surface men and other em-
ployés was 112, and the average wages received per month was $25.89 clear of
board and doctor’s fees. Total expenditures for the year were $238,132.55.
The product was 258,876 pounds, yielding 553 per cent — 144,269 pounds
ingot. Some preliminary work performed during the year on the Owl Creek
vein developed an apparent productiveness, which appeared highly encourag-
ing, and which subsequent operations proved to have been not at all mislead-
ing. The mining work on company account came gradunally to be confined to
this vein and to the ash bed, and the Hill mine and Copper Falls mine were
let on tribute.

In 1855 the capital stock of the company having become nearly or quite
exhausted by assessments, the company was reorganized with a capital stock of
$500,000 in 20,000 shares.

The product of the mines in 1855 was 282, 733 pounds mineral, yielding 60
per cent ingot. The annual product continued to increase from year to year,
and in 1859 it had become double the previous year’s yield; the expenses had
also somewhat diminished, so that the outlook for the future became more
encouraging. This favorable result was due to the company’s increased facili-
ties for manipulating the vein rock, althongh the yield was only 1 1-10 per
cent. The average cost per ton of rock for mining, raising, tramming, break-
ing, stamping, washing, etc., was $3.64, and the average yield per ton was, for
three years, 21.7 pounds, and the average price received was 22.2 cents per
pound. An accurate account of the work was kept for a period of three years
and eight months, for the puarpose of ascertaining the profit of working the
ash bed, resulting in the averages above given. The results for each year were :

Ton of Rock | Pounds of Cop- Copper per ton | Average Sale
Stamped. per Produced. of Rock, per Pound.

8 Months, 1858..._____ ... ___ 6,217 126,369 20.3 0.23.40
1 Year, 1859 . . TITTTTC 15,880 372,985 235 0.22.12
“ 1860, Il 15,590 399,877 20.4 0.21
« 1861 .l 24,068 486,108 205 0.23
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t off’ 1,200 acres of its estate—adjacent on the west
o c%essesclrig:a?lc;snltgai?l)élslfde the Copper Falls and Hill mines, to a new company
—IS'Ol it organized—the Petherick. On these mines the sum of $300,000 had
Xelef 1eﬂ(pellded, and the Copper Falls Company received for the property 10
: is amount. ) o
eil‘lcleengo(;xflpgg; has ever manifested a liberal and progressive spirit, disposed
to keep up with the times by introducing such new machinery ar;ld -lmpfm{:,le-
ments as had been proved to be advantageous, and to incur 1tsl 8 allesé)l he
1abor and expense of testing new maphmery and new methods; in : doxze
head of Ball’s stamp was introduced into the stamp house, and was (31111 : 3
work very satisfactorily. From 1858 to 1861 $6(,000 in assessme_nts W(?fxe calle
in, and in the same time the sum of $86,173.23 was expended in surface im-
o machinery.
1%?:](?;)::0{?1%116 mine toyDecember 31, 1862, was $960,000, but there was a
. r’s work (1861) of $30,000. ) _ )
plcl)gtlosn&‘ghfh}éii were sta?mped) 19,752 tons of rock, which yielded 20 3-10
pounds of copper to the ton, or 339 pounds per cubic fathom of ground‘ stor_}%ed,
being an increase of 62 per cent over the yield of the prfzcedlng year. o Wwo
heads of Ball’s stamps were in use, and the cost per ton for stampuigizwas 1tng,
and for barrels, materials, labor, repairs of rpaehmery, etq., wa(ic, $ t : per. gn:
The total number of tons taken from the mine was 21,3403 anl to’a1 nuén er
cubic fathoms stoped was 1,181.  Number of pounds of mineral plolauce(z1 was
468,624, which yielded 85 per cent. The average mining force employed was
; in all, 102 men. ) )
781131\(3;;; f]:uf;d’that there had been a fraudulent over-issue and sale cJ;}f1 stock
amounting to 3,700 shares, which were bought up and can(%elled bﬁr he new
hoard of directors, and the number of shares made to conform to the require-
law. .
m(}r:ltslg)g;hﬁl sinking from the adit, which was 1,5OQ fe_et in 1eng‘th,v to thg
levels below in the Owl Creek mine, to secure ventilation, a ﬁssulg ;ﬁm we;
discovered, which proved very rich in copper, and greatly.augmentg i e1§g7-
put, which became, in 1866, 538 1109-2000 tons of ingot, an 11'1t' B8,
1,128 1485-2000 tons ingot. In this year the company was able to pay ;} bt }I‘s
dividend. The Owl Creek is tho only mine north of the greenstone that hag
id any dividends. _ } '
ev?l?hl?g lgreat{y increased produect, which began in 1865, was due tﬁ t6hoet hdlsggg-
ery of a magnificent deposit of masses, which occarred in the 40th, , T0ih,
and 80th levels in & compact space; in all, obtained about 4,000 tons. nd
90th level the masses ceased to occur, In 1873 and 1874 the mining was 0.12:
in rich ground, and the product was oonse.quqt}dy large. ‘In the l‘attelr year i
reported assets were $99,045.17, and its liabilities were $4_8,0_46.z9, %a‘{l?}% ?
surplus of $50,198.89. A terrible accident occurred, occasioning theil eath o
several men, due to the falling of a large portion of thg. hanging wa‘ 1;1 1
So long as this good ground lasted the company contznued 11"easondl.¢l,t y plfos-
perous, but after 1874 the product declined, and in 1875 was 1eduIce 15?72 1(131‘3
tons; the good ground that had been opened was worked out. In 8

ntinued to be equally light, and the capital stock was S(?
%a%ﬁl:ugf&i ltll(;;tciot become necess;lry to increase it or to sm"render the charter;
the company accordingly reorganized in 1877; the valfle of the sllafeslgvgg tlllllc;
creased to $50 per share, making the capital stock %l,OO0,00?.d ré oy
stamp mill was totally destroyed by fire, thus_catting off the product en ne);‘;
Instead of rebuilding on the old site, it was decided to open the mine on a
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plan. A deep adit that was begun some years ago has been pushed forward.
It starts in the vein, at a point about 50 feet above the lake, and has since
been driven in to the Spencer shaft—the heretofore main hoisting shaft—a
distance of 5,300 feet, and has recently been completed and laid with
T rail track. It has a descent to the north of four inches in 100 feet, and
intersects the shaft at about 500 feet below the surface. During the present
year (1880) the company have built 4 new stamp mill, rock house, and wash
house at the mouth of the tunnel. The loaded cars, after being trammed to
the mouth of the tunnel with mules, are drawn up an incline into the rock
house, the incline continning upward after enfering the building, so that at the
extreme end it has an inclination of about 10° from the vertical ; reaching this
position the car dumps from the tail end onto a bar screen that inclines abonf
45°; the smuller portions of rock pass through into the rock bin below, and
the larger portions slide down the bars to the floor, whence they are thrown
into the breakers and the fragments drop into the bins. From the bins, which
have a capacity of about 600 tons, the rock is drawn under the stamps, of
which there are two—Ball’s latest improved pattern—15 inch cylinders and 7
inch rod, and 450 pounds pressure. There are two tracks entering the build-
ing, two separate dumps, and two Blake’s crushers. The washers are Collum’s,
with the latest appliances, and there are two large Evans’ slime tables. The
capacity of the mill is 300 tons per day—so estimated,

The entire arrangements, from the rock house to the slime tables, are under
one roof, practically, and everything is admirably arranged with a view to con-
venience and efficiency, and is'of the most complete and substantial character.
The mill is built against the north side of the bliuff, which rises from the low
land that extends to the south from the lake shore, and a ravine that exists on
the east side of the mill affords a Very convenient receptacle for the coal, the
bottom of the ravine being on a level with the boiler house floor. Three loco-
motive boilers are in place, and room for the fourth when needed ; they are
supplied with water by hydrostatic pressure, the water coming from a pond
1,500 feet distant to the southwest, being brought in a pipe laid underground.
The water for the stamps and the washing is obtained from two sources—from
two ponds, sitnated at different points on the property. One of them, made
by a dam in Owl Creek, up on the bluff above Spencer shaft, catches the
drainage from several huudred acres of marshy, meadowy land, forming the
platean of the bluff. The water from this pond will be conducted down the
shaft, giving a head of 500 feet, which will be utilized in compressing the air
for the power drills, and for such other work as it can be made available to
perform ; and thence, with the drainage of the mine, it will be conducted
under the track, along the bottom of the tunnel to the wash house.

The other source of supply is from a dam across Trap Creek, in the N. W.
1 of Sec. 7,—a piece of land that was recently purchased by the company for
this purpose, and thence the water is brought in a launder 7,500 feet in length
to the mill.  This launder is an open one, and has a very slight fall; it may
be found necessary to make it a closed one to prevent filling with suow, etc,
A track runs out from the adit over the edge of the bluff for dumping the
waste rock. The blacksmith shop, muchine shop, ete., are also connected
with the tunnel and with the stamp mill by horizontal tracks, for convenience
of running on cars machinery to be repaired, and drills to be sharpened, ete.

The niachine shop, standing to the east of the stamp building, is well sup-
plied with lathes, planers, etc., requisite to make all repairs that may be neces-
Bary; also a new warehouse has been built near by, and four excellent dwelling

, 1881,
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houses are in process of construction. The ground plan of the stamp mill,
which includes the rock house and the wash house, is 128x44 feet, and the rock
house is 48 feet in height. The washing floor is €4x44 feet, and slopes three-
fourths of an inch to one foot.

No copper has been produced since the stamp mill burned in 1878, but con-
siderable mining has been done, in addition to driving the tunnel, and several
thousand tons of stamp rock lie in the mine ready to be worked up. The
stamps were started the 18th of December last. The tunnel, although
driven on a fissure vein, was all dead work, as but very little paying ground
was intercepted. The plan of operations is to work the ash bed, as this com-
pany was the pioneer in its discovery, and was the first to introduce the Ball
stamp on the lake, and has ever continued to work this bed more extensively
than any other company; the result of its present enlarged operations are
regarded with much interest. 'The ash bed has, in this wine, an average thick-
ness of about seven feet, and slopes to the north at about 28°, and as it extends
east and west indefinitely there is an abundance of ground to work, being 700
feet of track from the level of the tunnel. The same cars will be used in the
levels that go to the mill. They will be filled from the stopes and run out to
the inclined shaft onto a turn table, and thence up or down to the adit level.
The main shaft in the mine will be fitted with a double track, gravity road, o
that the down cars will draw up the empty ones. An inspection of the mine
reveals some very rich ground, and also broad stretches of ground that is very
bare or utterly barren, so that an important fact connected with the profitable
working must apparently be to open as little poor ground as possible. It is now
definitely known what percentage of copper the rock will yield, and the prob-
lem reduces itself to simply bring the cost of production within this limit, and
to work up the greatest possible amount of the rock. M. B. F. Emmerson,
who for eight years has been agent of the mine, has studied the situation thor-
oughly, and hus labored indefatigably to bring matters to the present hopeful
condition, and it is safe to conclude that no effort will be spared in the fuiure.

The present force of men employed is 94 surface men and 102 men in the
mine. The officers-are: President, David Nevins, Jr.; Secretary and Treas-
urer, John Brooks; office, Boston, Mass; Superintendent at mine, B. F.
Emmerson ; Mining Captain, Wm. Ludlow.

PETHERICK MINING COMPANY.

As previously stated the Petherick Mining Company was organized in 1861
by the Copper Falls Company. It baving become evident to the managers of
the Copper Falls that they had more miuning territory than was necessary, and
more mines opened than one company could properly work, it was first sug-
gested by their agent, Captain Petherick, that a new company be created—or-
ganized—to work the Hill mine and the Copper Falls mine, the lattor named
company confining its operations to the veins further to the east, which had
been sufficiently expiored to demonstrate their equal value. The ash bed extends
northeast and southwest across both properties. Accordingly, the company was
organized, and the western part of the Copper Falls location purchased for
$30,000, and the mining work continued as it had previously been done, nnder
the direction of Captain Petherick, who acted as agent for both cow panies.
For several years the stamping was done at the Copper Falls milk Work was
continued for a few years in a limited way, and shut down on company accouut.
In 1873 the stamp mill of the Indiana Company was purchased and work was
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again resumed, so that in the following year, 1874, the company shipped
167,976 pounds of mineral, which yieldeq 84 per cent = 141,199 pounds of
ingot copper. The expenditures were $49,809.66, and the estimated assets, in
excess of liabilities, at the close of the year were £7,324.08. The number of
tons of vock stamped was 5,115, which yieldeq 1.08 per cent wmineral; ang the
yield per fathom was 425 bounds; but it was founq that there was insufficient
water for stamping burposes; the mill conld only ran a portion of the year;
the expenses greatly exceeded the income ; indebtedness accumulated, and in
1877 the property was closed out at a sheriff’g sale, and purchased by Mr.
Delano, agent of the Phenix, for Boston parties, who, as the property was not
redeemed, have the bresent year organized a new Company called the Ash Bed
Mining Company, with a capital stock of $1,000,000 in 40,000 shares. The

company have began to open a mine on the Same plan as the Copper Falls, A
deep adit has been started on the Hill vein, which wil] reach 2,700 feet, when it

intersects the ash bed, and is 600 feet below the surface, on the lay of the bed.

The stamp mill will be buils below the mouth of the adit, and the water
pumped from the lake, The intention is to open with ac i

of rock per day, expecting to obtain a yield of 10,000 poundg
day therefrom.

» and some other buildings, The
. i + % 40, 11, 14, 15, and 23, T. 58
N,LR. 31 W

Wm. P, H.unt, President; Wm. (. Coffin, Secretary and Treasurer; office,
Boston, Mass.; Mr. M. A, Delano, Agent,

THE NORTHWEST COPPER COMPANY.

The Northwest Copper Mining Association wag formed in 1847, and held a
large body of lands in Keweenaw count » comprising Secs, 13, 14, 15, 24, and
half Sees. 10, 11, 12, 23, 25, and + See. 26, T, 58 N, R. 30 W.; in all, 4,330
acres, lying south of the greenstone range, Mining work wag begun in a lim-
ited way on section 15, and so prosecuted for two years, when in 1848 it wag
deemed best to organize with sufficient capital to enable them to prosecute
mining on a scale of increased magnitude. Accordingly a charter, procured
from the legislature of Michigan, granted March 9, 1849, under which the

city and of New York, among whom were Horace Greeley, Oliver Johnson,
Geo. I1. Thompson, and Charles Schaffer, who were also the corporators of the
new company, and James G, Clark became president. The capital stock was
placed at $200,000, divided into 1,000 shares, and work was undertaken with g
degree of zeal that foreshadowed a better resu]t than was eventually realized.

There were three mines opened on fissure transverse veins south of the green-
stone, called respectively the Stoughtenburgh, Hogan, and Kelley. = The
former bears N, 164° W., and the two others bear N. 19° W. The Stoughten-
burgh vein—the one shown in the longitudinal section given in this report—
was opened with four shafts and an adit. The total length of the shaft had
reached, in five years, 1,130 feet, and the lovels an aggregate length of 5,450
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engine was esteemed of sufficient power for a greater number when required,

and it was also intended that water should be pumped from the new mill to the
old one to eke out its supply. A railroad—dounble track, 1,200 feet long—was
laid, counecting the mill with the mine, having a grade of 94 feet, so that the
descending cars draw up the empty ones.

It was found to be extremely difficult to adjust the finances of the company
to provide for the expenditures; advances had to be obtained from the con-
signees of the copper, and not unfrequently the directors were obliged to give
their individual guarantee; but, notwithstanding, it was announced that the
company had arrived at a position where the stockholders would be soon amply
compensated for their previous patience and expenditure. The agent reported
the property to be worth millions.

The company had laid out the village of Wyoming (now locally called Hell
Town), and sold the lots, and up to this time 77 houses had been built there.

But with the two stamp mills, by the aid of which so much was anticipated,
the condition of matters did not seem to improve; they could not, and never
did in any year produce copper enough to meet the cost of obtaining it.

The amygdaloid bed was said to be 10 to 15 feet thick, and was opened with
an inclined shaft, and believed to extend indefinitely east and west, and proba-
bly hold equally rich. The rock was found to work up easily, and it seemed
that all that was required was sufficient facilities to get out and to stamp 100
tons per day to make it the richest mine on the lake.

At the close of 1859 over $611,000 had been expended, and the receipts from
the sale of copper had amounted in all to $328,000. The iudebtedness con-
tinued fo increase until the company was finally threatened with overwhelming
financial disaster. The excess of the company’s liabilities amounted to
$130,000, and there was no longer any means of meeting them ; the capital
stock was exhausted and even the interest on their bonds was unpaid.

PENNSYLVANIA MINING COMPANY.

In this emergency a meeting of the stockholders was called, who resolved fo
reorganize under the general mining laws of the State of Michigan, with a
capital stock of $500,000 in 20,000 shares, to which organization, when per-
fected, the Northwest should sell all its estate, real and personal, in considera-
tion of the new company assuming its liabilities. This plan was carried into
effect, and in November, 1861, the Northwest Mining Company ceased to exist,
and in its stead there was created a new organization to be known as the Penn.
sylvania Mining Company of Michigan, with the office, as had been thaf of the
previous company, in Philadelphia.

Joseph G. Henszey became president, and S. M. Day, the former secretary
and treasurer, continued in that office.

The lands comprised 2,880 acres of mineral land in Keweenaw county, and
6,000 acres of timber land in the same county were soon after parchased. The
actual results of the experience of the Northwest, notwithstanding the numer-
ous statements which had been made, based upon limited tests to the con-
trary, showed that the old mine had not been worked with profit. Only 260
pounds of copper could be obtained per fathom from the average ground in the
vein, while the cost had been more than $100 per fathom for working it. It
seemed that a sufficiently thorough trial had been made, and in view of the
unfortunate results, it was thought advisable to seek a new location. Mines
were opened on what were called the Euagle vein, Branch vein, and the Trotter
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vein, and the underground workings were made to conform to thpse of the
Cliff and the Central. Mr. S. W. Hill was engaged as agent, and his lsangmne
reports regarding the mineral value of the property served todlmbug tle‘m_enf-
bers with much confidence, and a successful future seemed to be certainly
assAmSZ\'v stamp mill was built—the largest on the lake—and pr('m'ded with the
most approved appliances; a large amount of surface Hxnpl%venzfmts wglrle
made, cousisting of buildings, saw-mill, road to Lac La Belle, the stamp m; ,
railroad from the mine—gravity incline—1,300 feet in le})g'th, new irl)gl’ne or
hoisting and winding apparatus, ete. In these lmpldmements here was
expended over $126,000, and no copper had been produced.

THE DELAWARE MINING COMPANY.

ini rganized and 720 acres from the
In 1863 the Delaware Mining Company was organize (
Weslt1 side of the estate were set off to it, for which the Delaware paid the sum of
$100,000 in stock. In other words there was divided among tlge stockholders
of the Pennsylvania Company 4,000 shares of the new company’s stock.

These two companies worked largely and expended in mining and improve- .

ments nearly $2,000,000. Two large stamp mills were built costing SB_ZOU,Ql(l)O.
Among the projects inangurated—and although never accomplished,is sti ?
favorite one with the successors of these companies—was the constraction (;d
a railroad to Lac La Belle. The latter had been made so that vessels C?rllh
enter, and it could easily be made one of the best harbors on the 1fmke}.1 e
Pennsylvania and Delaware were strenuous in their efforts to secure the con-
ion of this road. ] o
Strll;(t}xttl?ﬁe?’e was, comparatively to the surface outlay, but little mining d?qe,
and the companies failing to meet their pecuniary obligations, the properties
were taken possession of by the bondholders in 1866, and in the tol]owmgfyﬁar
work was begun by the bondholders and the mines pufunder the charge Ob (;‘
W. H. Spaunlding as agent. This was cqntmued_ for two years, when the fmtlhs
were purchased by Ed. M. Davis, of Phlladglphla, who took pOSS&SS‘IOH 'o. the
property and assumed the direction of affairs in person. A new 01g-c‘m‘1zaélon
was made including both properties in one company, called the Delaware gp-'
per Mining Company, which arrangement was consummated in 1876. Under
this organ?zation work has continued up to the preselzt‘ time. ety of th
Work was begun under the charge of Capt. A. P. Thomas, f’m merly }(; e
Copper Falls mine, on the Delaware vein, ‘ 'The shafts were l’eht?ed 1Wlt. neyz
skip and tracks and sunk to several additional levels, but the result v‘va,s no
any more encouraging than it had been in former years, so that it “r&sgo‘rlxt-;
cluded to reopen the old Stoughtenburgh mine. ~ A new shaft_hgus.e was 111d
over the north shaft (No. 1), a substantial b'mldmg for the hoisting engine arll
winding machinery built, a good steam boiler house b;lllt, ete. During tAl/e
past season a fine rock house was built, 63x40 feet, and 53 f@et in height. ’ n
elevated trestie work carries the railroad track from the shaft house t'o the rock
house, and a second horizontal track connects with the stamp mlll: The rock,
after being manipnlated -at the rock house, passes through shutes into the fc'ars
which convey it to the stamps. The depth of the main sbaft': is 550 feet from
the surfuce, and the levels are opened in length in the vein from 500 f‘eet to
1,200 feet, and east and west drifts in the amygdaloid beds extend from 200 to

400 feet. . .
Some explorations and discoveries which were made a year or two ago in the
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conglomerate belt, which underlies the greenstone, are deemed by Agent
Thomas, who is a mining man of much intelligence and of long experience in
the copper region, as of great importance. e has recently begun the sinking
of four shafts in this bed, east {rom the mine and distant apart about 400 feet,
and thus far the indications are favorable ; the bed shows a good width, the
vein matter appearing well charged with copper. Captain Thomas feels confi-
dent that this belt will afford a return that will redeem the unfortunate finan-
cial past of this old mining location. Under this promising outlook a new
change of base has been determined on, and a new company organized,

THE CONGLOMERATE MINING COMPANY,

to which the Delaware has sold its entire property, real and personal, for 50,000
shares of the new organization, the company being organized with 100,000
shares of $25 each. The remaining 50,000 shares have all been subscribed for,
and an installment of $2.50 per share has been paid in. The officers of the
new company are Henry C. Davis, President; Chas. M. Foulke, Secretary
and Treasuver, Philadelphia; A. P. Thomas, Superintendent at the mine.
This organization was consummated in October last, and goes into effect in
January, 1881,

The entire estate comprises 20,000 acres of land, in which is included the
lands surrounding Lac La Belle formerly owned by the Mendota Company.
The estate is the largest held by any company in the copper region,

In opening the new mine on the Conglomerate, the shafts will be worked by
the present engine and machinery as now placed at No. 1 shaft. Work on the
Conglomerate is now going forward and the deepest is down 40 feet (December,
1880), but no product has yet been taken out.

The number of men employed by the company is 250, of whom 100 are
miners. Rand’s compressed air drills are used.” The product for the present
year is less than it woull have been, owing to the fact that the rock house was
not completed until October. They are now stamping 160 tons per day, yield-
ing 1 per cent, or about 40 tons per month. The stamps are (Gates’ pattern,
48 heads, each 1,200 pounds weight, and with 36 inches fall. The washers are
ol style, and the water is pumped from a pond made by a dam across the
Little Montreal river, The size of the stamp building is 100x120 feet. The
boiler house is of stone, 30x100 feet, with four cylinder boilers.

The amygdaloid bed extends east and west across the property, and dips with
the formation, and has a thickness of from 20 to 30 feet. The location is cer-
tainly favorable for working to advantage, and if the Conglomerate mine proves
successful it is intended to build the long-talked-of railroad to Lac La Belle,
where the stamp mill will be placed.

The accompanying section shows the Stoughtenburgh mine, which was opened
in 1846, and worked, as has been previously related, until 1861, when it was
abandoned and the machinery removed. Work was resumed again in 1878,
and if it is continued in the futare it is intended to sink an inclined working
shaft in the amygdaloid level.

Some explorations were made at the Delaware with the diamond drill in 1877
with the following result: The aggregate depth of ten holes was 1,612 feet,
with an average cost per foot of $1.35}, itemized as follows, to wit:

17 oo $1,125 28

BUPPlIe8 . - o e oo . 44 36
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An effort was made in 1863 to establish an independent company—the New
Jersey—to work the land adjacent on the east. Six hundred and forty acres
of land were heve set off, and some outlying lands also included, but the project
never came to anything and the lands fell back to the original owners.

Another company, the Maryland, was started by three gentlemen, but had
only a name. The location was section 24.

The owners of the Pennsylvania and Delaware in 1865 organized the Wyo-
ming Mining Company, location sections ten and fifteen, bordering on the
south side of Musquito lake., Several transverse veins bearing northwesterly
are here exposed, lying south and north of the greenstone, and it was proposed
to open with a deep adit starting from Musquito river to secure drainage. The
prospectus announced most extlaordlnary prospects and inducements, but the

anticipated finds were not realized.
MINES ON THE POINT—CLARK MINE.

East of the Delaware there are a great number of locations on which, in the
sarly period of mining on Lake Superior, more or less labor and money was
expended, but none of them prospered or made any money and all have for
many years been practically idle. The elevated and exposed position of the
rocks rendered this portion of the range easy to explore, and the frequent
occurrence of copper bearing veins afforded irresistible opportunities for mining
venture,

Among these enterprises are the mines of the French Copper Mining Com-
pany of Lake Superior, comprising the Agate Harbor, the Clark, Montreal
and Bell. The former location comprised 2,500 acres, being parts of Secs. 5,
6, 7, 8, T. 88, RR. R9, and parts of Secs. 1 and 12, T. 58, R. 30, lying north of
the greenstone. There are a number of veins crossing the tract, but are not
believed to possess particular value, and but a small amount of mining was
done. The ash bed here may be ultimately shown to have value. The loca-
tion of the latter three mines consists in all of 2,500 acres bordering on the
south of Lake Fanny Hooe, and only one-fourth of a mile from Copper Harbor,
one of the best ports on the lake. The location extends both north and south
of the greenstone and is thus crossed by the ash bed and the amygdaloid for-
mations. The Clark mine, so called, has been worked on two different veins,
and work has been more continuously prosecuted here than anywhere else in
this portion of the copper district, and much money sunk in a determined
effort to achieve the success that has been unfortunately wanting. The mineis
on the N. E. L of Sec. 9, T. 58, R. 28, and the veins bear N 10° W. and have
been mined on both sides of the gleenstone

The Montreal mining property originally comprised portions of Secs. 8, 9,
17, T. 58, R. 28, and the principal vein is the continuation of the black oxide
first opened at Copper Harbor, and subsequently at Lac La Belle.

In the two veins at the Clark mine were opened each with an adit and three
shafts, provided with engines for hoisting and pumping, and the mine supplied
with a stamp mill. Small masses have been frequently found ; enough to give

7
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encouragement, but not enough in the aggregate to pey the cost and make the
mine self-supporting.

The Original Company was organized in Paris, France, May 14, 1858, and
dissolved June 15, 1860, the property advertised to be sold, and the proceeds
applied to liquidate the debts. The mine was purchased by Edward Estivant,
of Paris, and is now in charge of Leon Lauraux, resident agent. The present
estate comprises the original Clark, Montreal, and Bell locations.

The stamp mill was built in 1872 at Lake Manganese, and was run by water
power with 16 head of stamps. The water is conducted through 15-inch
pipe a distance of 1,800 feet. The rock-house is provided with Blake’s
crushers, and a railroad connects the stamps with the mine. The mine is
closer to the greenstone than any other in the district. Since 1878 but little or
no work has been done at the mine. The organization is known as the Copper
Harbor Mining Company.

EAGLE HARBOR MINING COMPANY.

Kagle Harbor and Waterbury Mining Companies originally held a large
body of lands, comprising 7,000 acres, out of which territory, from time fo
time, several mining locations have been made. These. early worked to a
limited extent, were the Waterbury mine, comprising the E. % of Sec. 17, T.
58, R. 30, and the Kagle Harbor property was comprised in Secs. 4, 5, 6, 7, 8,
9, 18, and W. ¥ of Sec. 17; the Connecticut the W. % of Sec. 16.

All the above, together with an additional stretch of ground extending two
miles to the south, and of one and one-half miles width, now belongs to the
Eagle Harbor Company.

Mining was prosecuted on the Waterbury location to a limited extent from
1850 to 1854, but without any favorable result.

The Connecticut opened on a fissure vein south of the greenstone in the W.
3, S. E. {, Sec. 16, and continued work for several years, getting out a mod-
erate product, but not enough for profit; in 1857 work stopped on company
account, and was continued for a time on tribute,

The old Eagle Harbor mine works were on section 9, north of the green-
stone, on the same vein afterwards worked by the Connecticut.

In 1864 an effort was made to organize three mining companies to work the
lands south of the greenstone; this territory was divided into three strips, each
one-half mile east and west, and two. and one-half miles north and south,
situated between the Amygdaloid Company on the east, and the Madison on
the west. These divisions were called, respectively, the Sussex, Middlesex,
and Essex, the latter the east division. The company was the original pro-
prietor of the village of Kagle Harbor. Office of the company, No. 4
Exchange Court, N. Y. W. Hart Smith, Secretary and Treasurer.

STAR MINING COMPANY.

The Star is one of the old companies located on the point that preserves its
organization. The mine is situated on the E. § of Sec. 9, T. 58, R. 28, and
was opened on a fissure vein south of the greenstone. Mining work was begun
in 1851, and continued until 1857; two shafts were sunk—No. 1 to the depth
of 800 feet, and $70,000 expended. Work was resumed in 1864, and a small
amonnt of copper was taken out. Recently some interest has been awakened
in regard to the discovery on the property of g, deposit of black oxide of
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copper, but probably it is the continuation of the same vein originally opened
at Copper Harbor, where it was soon worked out.

EAGLE RIVER MINING COMPANY.

The Eagle River Mining Company was organized under the general mining
laws of the State, February 5, 1853,

The company held 680 acres of land in sections 28 and 29, T. 58, R. 31, in
Keweenaw county, being two and a half miles south from Hagle river and
adjoining the Pheenix. The owners were Uleveland parties. A. H. Barney,
President; Clinton French, Secretary and Treasurer; Col. Chas. Whittlesey,
Superintendent. ) ) ) .

Mining was begun in what was called the Babbitt vein, crossing the W. 4 of
Sec. 29 and bearing N. 25° W. The vein extends about three-quarters of a
mile on this property, and was opened by two shafts 2795 feet apart, No. 1 close
to the outcrop of the greenstone, and by an adit started from high water mark
of the Hagle river, giving drainage for 300 feet elevation. The vein was a
good deal split up, and it seemed doubtful if the mining was being done in the
main vein. In 1855 a small stamp-mill was put up, run by water, with eight
heads of stamps. A small amount of copper was shipped for several years—

about 25 tons in all.
DANA MINING COMPANY.

The Dana Mining Company’s location was bounded on the west by the North-
western, and on the east by the Summit, and on the north by the Copper Falls,
extending frem the top of the greenstone ridge, one and a quarter miles to the
south, being the E 4 of Sec. 24 and the N. § N. E. £ Sec. 25, T. 58 R. 31.

An examination of the location was begun in 1851, Several transverse
fissure veins were discovered and mining was begun in the most northwesterly
one by an adit and three shafts being driven and sunk, No. 3 shaft being
started near the greenstone and No. 2, 371 feet south, No. 1, 282 feet south;
the adit was 780 feet. This vein proving poor, as depth was attained, was
abandoned in 1853 and work begun on another vein, which proved somewhat
better. Work was continuned until 1857, and then abandoned.

SUMMIT-MADISON MINING COMPANY.

The Summit Mining Company was organized in 1852-53, owning Secs. 19—
30, T. 58, B. 30, and began mining work by opening two veins south of the
greenstone, on the W. £ Sec. 19. The veins are about 200 feet apart. In the
prospectus the directors announce that the true plan in opening a mine is to
start with sufficient capital in the treasury to fully equip and prove the mine;
and thus, having provided the funds in advance, they proposed to bring the
Summit to a paying point sooner than had ever heen done with any mine in
the copper district.

Starting with a working capital of $100,000 in cash they deemed themselves
well provided to develop the mine and make it productive in a very brief period,
and expressed the confident belief that the Summit would soon rank with the
best mines in the country.

The location, as are nearly all those along the south side of the greenstone,
is a favorable one for opening with an adit for drainage, and the Little
Montreal river, which flows east along the base of the bluff, supplies a moder-
ate amount of water. There were subsequent additions to the property so that
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the estate extended upwards of three miles north and south, and one mile east
and west. The amygdaloid beds, apparent in other mines opened south of
the greenstone, also occur here.

Mining work was continued until 1856, but contrary to confident predictions
of the officers at the outset, the mine did not pay, and work was suspended and
not again resumed until 1863. In the meantime, in 1859, the concern had
been reorganized as the Madison Minirg Company. Eight years had elapsed
since the location had been abandoned, and no attention had been given to it.

The houses were renovated, the stamp mill repaired, a saw-mill erected, an
engine house was built, a shaft house at No. 2; hoisting and pumping engines
were procured, and the necessary winding and pumping machinery added and
the mine relieved of water. No. 2 shaft was furnished with a skip, and a
launder, 1,500 feet in length, built from a dam in the Little Montreal river to
the stamp mill. The first assessment, $1.00 per share, was made in 1863, in
March, but in the following months of May, September and October three
additional assessments of $1.00 each were made, and in July and in August,
1865, two more assessments, $1.00, were called in, making $140,000 expended
and only five tons of copper got out which yielded 68 per cent. A change in
the local administration was made and Capt. John Uren was engaged as agent,
He reported that he found very little productive ground, not enough to keep
the 16 stamps at work, but as so much money had been expended, he thought
it unwise to suspend until the mine had been proved at greater depth, especially
as by stopping and allowing the mine to fill with water much of what had
been done would be lost.

The most judicions plan, in his opinion, would be to open the mine on the
east vein below the 20 fathoms level. About $8,000 remained in the treasury,
and it was hoped ere that sum was exhausted something would turn up to ad-
vantage. But not much more was done by the company. The mine was
leased to Capt. Uren on tribute, and he took out 40 tons of mass copper in 1866,
Capt. Uren wanted to lease it for three years, but the company would only
lease for one year, which would not give sufficient time to warrant extending
the necessary openings for profitable work. The mine thus iay idle until 1878,
when the company again began work and expended $15,000, and called upen
the stockholders for an assessment which they refused to pay. An indebted-
ness had been incurred, and the property in 1878 was sold at sherif’s sale, bub
the company redeemed it, and in September, 1879, the concern was again
reorganized with a capital of $1,000,000 in 40,000 shares, 10,000 of which
were held to be sold to raise a working capital. InSeptember last (1880) work
was again resumed under the charge of Capt. Joseph Snell, agent. Only
a small force is at work, working in the east vein in the north end of the
mine. The conglomerate belt which underlies the greenstone is here only
about six inches wide, while at the Delaware, three miles to the east, it becomes
of sufficient width to encourage the- hope that the working of it will give a
great profit.

The company now owns three sections of land. Work has been done on
three veins, but the west vein dips to the east at an angle of about 75° and the
east vein dips to the east, so that they will intersect at about the 150 fathom
level. They are now sinking from the second level, below the adit, which ig
80 feet below the surface. The formation is similar to the central, but does
not carry mass copper like the central vein. I* is probable that the mine will
be worked more cautiously than it has been in its previous history. In the
first prospectus of the original company, issued a quarter of a century ago, it
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i ed that they were in possession of tt,he experience of other companiqs
fniﬁl{néloolflgcproﬁt by thyeir mistakes. In making this new start the new Madi-
son needs, perhaps, no better warning than the experience which is afforded by
he old Madison. o
th&wﬁe gﬁ‘c}lce of the company is in Boston, Chas, H. Ward Secretary and
Treasurer.

BLUFF MINING COMPANY.

luff Mining Company, location N. W. £ Sec. 15,.T. 58,.R. 29, opened
a x'?ilge]il?a ﬁssurebveiu of ab(’mt 12 inches in average width, with two §11aft§,
and sunk to the third level and drifted 600 feet. This work was begun in 1852
and continued for two or three years thereafter, and finally abandoned.

. THE IRON CITY MINING COMPANY,

during the same period on the adjoining section to the east—I14—
v'lv‘(.)rc’]){S%dR. 29.g Two shaftslwere sunk 300 feet apart, Nq. 1 toa depth of 300
feet and connected by levels. The vein proved to be wide but failed to yield
copper in any amount. The company also held the section to the north—11—
and sunk several shafts and did some drifting in a narrow vein that proved

unproductive.
ALBION-MANHATTAN MINING COMPANY.

This company worked during the period of its existence two locations. The
first, on which work was begun in about 1848, was on Sec. 11, T. 58, R. 82,
west of the cliff, adjoining the old North American. Here a shaft was sunk
115 feet, through the greenstone; an adit was driven in from.the gouth to
intersect the shaft, which was carried down 200 feet below the adit level. The
vein is said to have been 2% feet in width, but proved barren in copper. 'The
location was abandoned in 1852 and subsequently came into the possession of
the Manhattan Mining Company in 1856, who sunk a shaft 70 feef, near the
greenstone and obtained about five tons of copper. In 1857 the work came to a
stand-still and was not again resumed until 1862 when an effort was made to
build up the enterprise. A little work was done for a few years and then (Ehe
location was again abandoned and no work has since been done. Some ruins
now mark the location,

GARDEN CITY MINING COMPANY.

This company was organized in 1855 with a capital stock of $500,000 in
20,000 shares, holding 720 acres of land in two tracts, distant apart a?out 12
miles, but the mining location was in the N. W. corner of the S. W. % Sec. 11,
T. 58, R. 31. ) )

Two shafts were sunk in the ash bed in 1856. A large stamp mill was built,
60-horse power engine and 32 stamps, furnished with water by the Eagle river.
The washing was at first done in hand buddles, but the process px_'oved too
primitive and slow, but want of funds prevented the purchase of more improved
apparatus, and work ceased in 1858, but was resumed again in 1859. In 1860
the two shafts were to the depths of 148 and 60 feet, and each WaS intersected
with an adit, of lengths 115 feet and 92 feet respectively. An incline had also
been driven down in the vein 75 feet to intersect the No. 1 shaft, and from the
bottom of this shaft a level had been driven west 115 feet. The inclined shaft .
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was provided with a skip road and shaft house, A rock house had been built
furnished with Blake’s washers, and a gravity road connected it with the
stamp mill. A sufficient number of dwelling houses, shops, offices, etc., had
been erected, forty acres of land got under culfivation, 2,500 pounds ingot
copper obtained, and a total expenditure of $66,500 incurred. The proprietors
were Chicago parties and the office wag in that city. The total product hasg
been about forty tons of refined copper.  No work has been done since 1866,

In 1879 the company was re-organized as the Caton Mining Company, but no
work has been done on the property.

FULTON MINING COMPANY.

The Fulton Mining Company began work in 1853 on the S. E. 4 Sec. 83, T
57, R. 32, a location that had been worked six years previously and then known
as the Forsyth mine. The company held in all 8,000 acres of so-called mineral
lands.

The mine was opened on a fissure vein with four shafts and an adit level.
Near the surface the vein, which has a width of eighteen inches, yielded con-
siderable silver, and between shafts three and four several tons of copper in
small masses were found. The company hold sections 26, 217, 33, 34, 35 and
parts of sections 22 and 23, T. 57, R. 32. The Kearsarge conglomerate and
the Kearsarge amygdaloid cross the northwestern portion of the property.

Shipped in 1853 1,255 pounds refined copper.

S INECA MINING COMPANY.

This company own Secs. 20, 21, half of 22, and 23, Secs. 28, 29, 32, in
all 3,240 acres near the south line of Keweenaw county and at the southern
extremity of the greenstone ridge.

Some work was done 15 years ago on the N. E. } Sec. 32, on what is called
the Kearsarge conglomerate, lying south of the Calumet conglomerate and
between it and the Kearsarge amygdaloid. The ground here is low and some-
what wet, being at the head waters of the Trap Rock river. Work at this
point was renewed early in 1880 under the direction of Capt. Daniels, agent of
the Osceola Mining Company, with a view to thoroughly prove the value of the
lode. The work to the present time comprises the sinking of two shafts in the
conglomerate belt to a depth of about 200 feet each; hoisting and pumping
engines have been erected, suitable shaft houses and about a dozen good dwell-
ings have been built. The property is controlled by the president of the Osce-
ola, Joseph W. Clark, who owns the majority of the stock.

The organization of a new company to work this mine was decided upon in
March last, and it is proposed to set off to it about 800 acres of the Seneca
estate. The matter has not yet been fully consummated. Tf the mine proves
sufficiently favorable a railroad will be built to Torch Lake, seven miles to the
south. where the stamp mill be put up. The company are now employing 30
men. President, Joseph W. Clark; A. S. Bigelow, Secretary and Tréasurer,
Office 198 Devonshire street, Boston. The new mine is called the Ahmuk,

THE ARNOLD ET AL,

During the winter of 1879-80 a large number of defunct mining companies
were resuscitated, some of them under the old name and some were re-organ-
ized and assumed new names. Among them, all owned in Boston, are the
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isi res, adjoining the Petherick on the west, and hav-
TAmold, conlpl‘dlslfﬂa‘:’-.nllﬁ?&azlciigs iE] R thebAtlas—west of the Phoemx-—be:tween
ing the ash be 1 ‘;)118 Clift, and south along the greenstone. A .ﬁs.sure vein W'alsl
?16 then\iiligd 011 this p,ropertv, and some of the houses and mining plant sti
ormerly wor )

remain.
THE CALUMET BELT MINING COMPANY.

i i f $25 operty is situ-
ized i th a capital stock of $250,000. The property ’
Organized mtlli? S(t)(i?f:f Z;d the pCentml mines, and comprises 1,800 acres of

Cont guo]‘ls min Ve loid ¢ d con 10nlel'a:te belts eXtel’]d t (8}
i inera lﬂ]lds. The am oda O]d an g o ‘W
and ;: ha]f nlilleslolll the [)I’Operty. IhlS COmp&ny haS yet done nonining Wolk.

MEADOW MINING COMPANY.

ini ion is the N. E. £ of Sec. 20, T. 58, R. 3!, adjoin-
. The I\%’%ad?l‘i; Igrllnégg e]g:?.tloTllis quarter seétion is crossed by the ash bed, ‘fmd
ing the Oelored in 1851 and a few years after some mining done. The prop-
e f"H'St] o v rossed by transverse fissure veins which when first discovered ‘were
e'rty g a'ts}? (;ncient pits, in some of which consider'ab]e copper was obtained.
E_E‘rl)lidcgvnllpany was organized under a special charter in 1853.

AMYGDALOID MINING COMPANY.

i i i ital stock of %500,000
1 was organized in July, 1860, W.lth a capi f
i ',gglgoc(;) gil}?:;rg Thegowners were mostly Philadelphia men. Mmlng‘ work
]v?as k,)egun on the 8. K. 1 of Sec. 16, T. 58, R. 30, and piosecuteg l());lﬂc%n ;::d-
" miner wer o
iv le. A large number of houses fql miners, e c:, i
(Zexlrl)selrvlseivicil?ning planf procured, which 1at(tfrtm,clud£d the %ﬁf;o;or% Sc;fu lz‘mes(i:f;rirlx};
1 i i f Gates’ pattern. ¥
mill furnished with 32 heads of stamps o patfern.  Three fissuto velns
‘ked, but the main mine is in what was calle ) ,
gfssngt%lr}{eﬂ ’ Up to the close of 1862 the compalny h?d 'ﬁecelvggwfsr%l(l; th]ej uslifj
i y v 58.50. g
+ the sum of $44,458.88, and from sales of silver, _
gkflactopéfrl an ei)nclined railréad was built from the mine to tl'le stamps, a filstanc‘e
of 1 gOO feet. Winding and pumping machines Werle putt in alsot;ne’;léit l)éia;)l é
¢ ith i r; seventeen log tenements, 2
together with engine of ample power; seve noments, oach 19xee
i 53 ffice, rock house, furnished w
feet, and costing each $155; also office, r it the same yoar. - The
. s, dram house for the gravity incline, were bui . he
s}z(i}}?xlileel;ic f(ir 1862 was 190,514 pounds mineral, yielding 72% per cent ingot
138,124 pounds ingot, which sold for 32.82 cents per poul’ld.1 .
In the following June, during a period of dry Weathe}; the tcornp mi}il sar-
face improvements were nearly all destroged b(gf ﬁl;file %;1: (fr?gfated , s
nill, tenements, change house, ete., were burned. L L
3'1;oés,e\r’lvhere it had been running fz)r sevcleral dzzys, and gr%:l}:t eo(;f izvm(}malmil;sll]r;%
d blowing in the direction of the settlement soon o li . !
?(I)lrtun;tg maishap was a serious set-back, but the energetic agent, A. ?.lllgag;sa
went to work with so much vigor that by vaember of the same }:{33% ho had
constructed 41 tenement houses. The saw-rmllbhaytlit beenageel;uélst 1?cr)1use usmith’s
r,” shingle, ete. In addition were uilt an ag e,
;ﬁzp]“é;igrexlge s.ilols;ge,e barn, office, etc. A stamp mill building and b(allet 'hozxiier,l
both of stone, were built and the stamps got in June, 1863. . ghe g es lwufarge
by the fire, especially of the stamp mill, and the necessity o 1e\(rlo t1lng r‘ninin
proportion of the force to repairing the loss, necessarily crippled the g
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work.  The shipment for 1863 was 109,590 pounds, yielding 70.63 per cent==
77,406 pounds ingot, which sold for $24,499.46. The cost of smelting at
Philadelphia, including freight, Insurance, barrels, commission, ete., was 2.89
cents per pound.  Some additional lands were bought, making the estate 1,760
acres,

In 1864 another great misfortune was met with. The new stamp mill, which
had been but recently completed, and which was deemed to be substantia]
enough to bid defiance to all elements of danger, was, after two months’ run,
again brought to a stand-still by the bursting of both boilers—happening when
Copper was at its maximum price. An opportunity was thus afforded for the
expectant stockholder to reflect upon the vicissitudes of human hopes and to
moralize upon the evil results of a too free indulgence in the use of intoxicating
liquors, and the advantage of having in future a sober engineer. The mine
was reported as presenting the most excellent prospects for a future yield.

The improvements made in 1864 comprised the completion of the stamp mill,
the construction of 3,000 feet of railway, laid on trestle work, a portion of
which was covered, rock crushers ; some dwellings, shops, barns, roads, ete.,
were built,

From the greenstone slide at the amygdaloid, south, the ground hag very
littie descent compared to the Cliff and some other locations, so that strong,

as they arrived in order to avoid paying their fares and thejr board ; so that
instead of deriving advantage the company was out a few hundred dollars,
The shipment for 1864 wag 195,664 pounds, yielding 69 per cent,==135,795
pounds. The total cost of packing, shipping, freight, insurance and commig-
sion was 4 35-100 cents per pound of ingot, and the product sold at an average
price of 482 cents per pound.

The copper that was produced in the winter of 1864-5—when labor was
excessively high—could not, of course, he sent to market until navigation
opened In the spring, at which time the price had declined from upward of 50
cents per pound to 28 cents per pound. The price, however, advanced later in
the season, but did not reach a market value at a Commensurate with the con-
tinued high price of labor, cost of transportation and of materials. The product
for 1865 was 584,092 pounds, yielding 418, 964 pounds ingot,

The Amygdaloid based its hopes of success chiefly on working the amygda-
loid belt which had appeared so favorable in the adjoining Delaware mine and
in the Pennsylvania and even at the Cliff, ete. It wag claimed that the amyg-
daloid belt would prove an enduring source of profit; masses, ag at the Cliit,
Minesota and National, would play out, but this amygdaloid on the south slope

Teet of vein in depth and in length, and estimating the percentage of copper to
be 1% per cent, there would result 1,984 pounds pure metal, which at 21 centg
per pound would give $416.64. The items of cost for mining, stamping, smelt-
ing, etc., were estimated at about $200 for each fathom, as above; thus leaving
a clear profit of $216.64 for each fathom of vein rock. Such reasoning sold
stock aud kept up the flagging hopes of reluctant stockholders and induced the

g, mmm‘}
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ment of assessments, but down to the present time the results have been the

pay X )
reverse of all this. i i roduct in 1865. The following year the

The mipeg Xicldg(%c(fhle';é)lmtiilsngi'nilng(l)(t), and the company sht_lt dovm: Frpm
product diminishe oxt four years, the mine was worked on tribute, plgducmg.
this time, for t}l%()r(‘)o tons; in 1868, 61 644-2000 tons; in 1869, 164 totnsf,
in 1867, 89 1378-2000 tons. In 1872 the company ralsed. a.ﬁnal assestsix;nex;r 0
in 1870, 23 1611 -‘(hausted its capital stock, and expended it in an eﬁogt iy 2?13'1_[1
¥10,000, Wl}rl(t:,‘l Eé and in the two following years a small produoct wIas 018'?5“1 §59
resu?%OpllZdzl;O_éOOO tons, and in 1874 ’;/111843-2000 fz(())[;;er hzrzls boa f
in 1 i i ich time no
aken out on tribute, since whicl . : » barrel-work

g " 'k has consisted in hunting for barre s

from the mme(.l rrlfileit\fllnlgutfe ‘Lz(r)lldlzrground workings in bad shape. The totgl
and bas Tesutllte riline is 770 1180-2000 tons ingot copper, and ,the assessments
Eroiubceter(l)fin ?ﬁnount $500,000, the full hsulm of Itstcar?tfltshtgc{;:rge number of

av Lt ) : oly aspect, w .

$119 location ??;\{»;O[;aesggtsstli gizixdtn;:hafz hopuses, engine house, stampdmﬂ{i
buildings, 1013g , ive mining plant, and surface improvements, neglecte a‘i
A e i MThe office s No. 324 Walnab streat, Philadelphis  Geo. L
gOIHg .

Oliver, President; F. K. Womrath, Secretary and Treasurer.

NATIVE COPPER COMPANY.

pounds were t

is the location
joini ar the north, Seec. 10, T. 5'8, R. 30, is )
Ad]oﬁné} Z%'Feﬂ(l}(r(}) %eravézllﬁlifny, which w;orked in a vem'crossmglthe a§};l§)l‘z(sl ;r;
2§’t§eandaf1(:r a fepw years thereafter, in a limited way, with the same re
D .
ies similar tuated. o
other companies similarly si 3. § So0. 26, T. 58, . 30—adjoin-
Vi —S. W. £ Sec. 23 an .  Sec. 26,
i Atrilde %l:ng;ilg}rlxrg}?e west,—gegan work on a fissure vein Ilré 1852, and expended
i ssments $90,000 without any very encouraging result. 1846, and worked
" On the S W L,Sec 12, T. 58, R. 28, a mine was qpe{xed in 1846, ,
Qn Qhe %8'2, .a?ld 1é53 ’bv the New York and le_zmgan’ Mlmngd(}ompiaggé
a’i‘g;?;nmlirrlle woas opened to a aepth of 150 feet on a vein 20 inches wide. 1,
X hipped in 1852. ' ‘ ko on
B T e : h bed, Sec. 21, 'T\. 58, R. 31, worke
teu on the ash bed, ,
se\?;?gl%gﬁgogénafsgrﬁ?zg in 1853, and made assessments to the amount of
A i i ti of 240 acres each, in T. 5%,
ver: i 1d contignous loca ions ) &
R %(;‘e;‘zlrgogéf);g;;:dh?n lIHSg(;}S—Gét,gbmt did very little mining work. Of these
" O~y

are the Providence, Home, Hope.

THE HANOVER

i 4 Sec. 8, T. 58, R. 28. Two
in 1860 to work an old location, the W § 3 : / o
\g:ssuf‘grxﬁi t:e%e opened here and $20,000 expended and the location abandone

MENDOTA MINING COMPANY.

i ; 7 day.

Mining in the vicinity of Lac La Belle was maugmgt{eld at ak:;e(rry elairge a¥e

The sitx?a,tion affords every opportunity for ecsno;ucg C;vmer pby;l‘ites, e

found veins of sulphurets of copper, gray and b ack an ) }Iol]gl  pyuifos. i

vions to 1850 the Lac La Belle Company had driven a tun ohrats of sop.
the vein 400 feet, and found the vein 18 inches wide, bearing sulp
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per. A deep adit was also driven in the same vein a distance of upwards of
1,000 feet. This work was done in the base of the Bohemian mountain, which
rises above the beautiful little lake at itg foot, a distance of 864 feet. No
further work was done on the location until 1866, when the Mendota Mining
Company, owning 4,320 acres of land surrounding Lac La Belle, did soma
additional work to the amount of 308 feet of sinking and 740 feet of drifting,
The location of the veins on which this work was done is Sec. 29, T. 98, R. 32,
and Sec. 29, R. 29.

This company undertnok the construction of g ship canal connecting Lac
La Belle with Bete Grise bay which it completed in the fall of 1866 so that
vessels entered. This work cost about $100,000. The company received from
the United States government g grant of lands—100,000 acres—which were
located in Schoolerats county,

Lac La Belle is about two and g half miles long east and west, by one mile
to a half-mile wide north and south. The lake lies on the line between town-
ships 57 and 58 N., R. 29 W., and the east end is about three quarters of a mile
from the shore of Lake Superior, with which it is connected by a tortuous
channel. The waters of the lake are deep and pure, and when once entered
becomes a safe and commodious harbor for the largest vessels. The canal is
simply a channel cut dve east and west between the lakes, and was so far com-
pleted as to allow vessel drawing 111 feet of water to enter in the fall of 1866,
The company was authorized to collect tolls at a rate fixed by the county
board of supervisors.

In anticipation of future growth and importance a village—Mendota—was
surveyed out and lots to the value of $13,600 were sold and some buildings
erected. The Pennsylvania and Delaware companies built a road to the lake
costing $12,000, and constructed there a dock and warehouge, expending
$10,000. The Lac La Belle smelting works expended, it is said, in construc.
tion here $43,000.

A railroad company was organized to build a line from the Cliff mine along
the range to Lac La Belle, but the failure of the mining companies to furnish
a sufficient product fo make business for such a road, prevented the construe-
tion of if being undertaken. The work on the canal was never fully completed.
The proper piers extending out into the Bete Grise bay were not constructed
and soon the channel became choked up with sand so that vessels could no
longer enter, and the harbor ceased to be used, It the harbor were rendered
available it would be of great value to the commerce of the lake, since vessels
could enter with safety in all weather; and now there is no port of any descrip-
tion between Portage Entry and Copper Harbor.

When the mineg sitnated south of the greenstone, in Keweonaw county, shall
have become sufficiently prosperous to render the proposed railroad a necessary

adjunct, both its construction and the improvement of Lac La Belle harpor
will be accomplished.

ST, CLAIR MINING COMPANY.

The St. Clair Mining Company owns the . E. $of N. W. 4, and 30 rods
wide oft west side of the E. § of Sec. 29, and 1 strip 33 rods wide off from the
east side of the S. W. 4 of Sec. 29, all'in T, 58, R. 31, 133 acres, and adjoins
the Pheenix on the west and the Eagle River Company on the east.

The mineis opened on a transverse fissure vein, which bears north about 20° W.,
and has an average width of about 18 inches. The shafts are upon the south-
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hi p here along the range
: ¢ bluff, which here, as elsew long :
exly slope of the‘ffglehe;sﬁgnmore gradunal descent. At the workmg‘ ShIaftt alii tf)b
e o “ d rock crusher, whence the rock drops (iog'ntd s;uteo nto
hoisting engine .alz,-ammed to the stamp mill, situated a shord 1sbantc " lo the
cars in which 't lts; f the bluff. The water comes from a pond, a é)g 500 fec
south at 21116 ﬁ(t)oofothe mill, brought in a launder. A second pond is v
to the southea Wi ‘
a dam close to th\?arsnlor.iginally formed in 1863, and the mine wg*g_ts ;;o;;;eiof)?
The C(})lmrf)a;goxfeet Four levels were drifted(i a s;xgz;l,% ptfl(;dlslga r;l;) mass cop-
the depth o ver lly obtained, and in s
rel-work were annud Y ) t up, but was not used,
per and barre head of stamps, with wash-house, was put up, o uses
taining twelve he it was finished the panic occurred and Flle WOr :
ho held it
as about the tme then went into the hands of the creditors, w
The prope i mpany with capital stock of
pen.ded- inter of 1879-80 and organized a new company 1th Lo
until (t)hgogmﬁzl (;fssezsed 87 cents per share and began ;vo;ksrlﬁag?igie?:;ed
81,000,0.) iners are employed and a fair amount o
Al;oult elgﬁtfserlieinnlén;gst (;Lut. IE a)éldition to the improvements above stated
barrel-wou > the location. - ) ]
there are ﬁfteesn f};(;u;gilgnsunk 600 feet to the eas.t on a vein, ]?fu){:4 it };isialrllgt
thA Sﬁl‘caf(t) I‘ZSVe looked very favorable. The work is in charge of Mr. y
oug

rix Copper Company. . ‘
ageor;fti(?ef itlil%i)sl%ger:. J 01}1)11 Brooks, Secretary and Treasurer,

CENTRAL MINING COMPANY.

i ; £

'ly period of mining on Lake Superior the wond'erful.ogc;}riisgfstgd

In the car yeps that were found in such quantity at the Cliff Iglir:]h pa dtec
th_e gl.eat rtnass‘ise in an extraordinary degree, and concentrate gt dovelop
of exviore ~erpld of investors in mining stocks to endeavor to find an t(')n veop
O'f e.xplo%‘e.ls o The search was not in vain, nor the opportunity watn la éc;rded
similar V elnst- ne range that extends the length of Keweenaw cc:un Zd eqnally
_great bl ({)i ures, traversing its formation, that appa.rently s,elmt bo(lllanza
fomumorable tlss e\ii’qtence of the ponderous masses which the 'grea‘h o
fa‘vo%'able 1;0 'leld ‘ bBut barely one among the scores of. the mln‘es 1(;1?0 pave
ﬁggﬁlggiieg i}gethi.s region since the discove{};l ththed?elég ;lfass h%f%‘sfetha}t s

: i rs. The hundr ;
beon & Ofkrlelvegueu?lr%grltj&zgzetlg,lgz’?}m?ebecome receptacles for btlﬁylngazreiztilflz
b Sunf avn’les through which it should flow out. And whyt 1e mroguctive
ey oot arativelyobarren and the limited few so enormously prs o
?hould, be] cong;at is far from being satisfactorily solved. The (f)wn? e
Win pro> er& Northwestern, the Dana, the Northwest, and o tn-mfna}; oo
Wmtt'hrop',“ li?ie situations, had perhaps as much reason to gxpi(fala e
local:;mtls It‘;leir undertakings as did the _proprlesors of th_e esr;G alinéd by faith
- thtt matyhbef h(;t(:1 (’zgraltf;gglll ‘(lliwéxist, and it is the expectation (;)f dls;(ziviig;:ag
eStathheS' ef aealth that stimulates to ever renewed search anl ei{aede osité
suc{x 2 ztoli O1 Wine which has proved to be one of the most va uathe EP " of
'lhga er11 11:? znhas’ been discovered in Lake Superior, comprises te‘ n('ifthe
% m12n3elétr g% R. 30, situate between the Winthrop on theffWeS t‘ilat the
ls\IeoCr.tan;ste.rn on the east. The 1003tion tli:i% ;Ziulllgh%nng%hb?al% f)? i
i st th ]

gf:w?;ltzg(;:l iffo?on()atgg;; gisosses sgztlglte. We’_[‘he desc%nt to the south is steep, but
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sufficiently gradual for convenient mining work, It is distant, by good road,
about four and a half miles southwest from Eagle Harbor, and is supplied with
water by the east branch of the Eagle river, which runs along the foot of the
bluff, westerly, through the property.

The greenstone and the alternating beds of granular and amygdaloida] trap

i i > 48 at the other mining locations, here.-
tofore described, sitnated on the south side of the greenstone range, a uniform
dip to the north of 25°, The vein, a vertical fissure, running at right angles
with the formation, with ap average width of ahout 90 inches, was first dig.
covered in the summer of 1854 by Mr. John Slawson, agent of the Cliff mine,
at a point about 600 feet 1, the south of the greenstone. Here an ancient
excavation was opened by a party of men under charge of John Robingson,
and in it was found a mags of pure copper in a well defined vein bearing to the
northwest. Fuarther opening of this vein developed the existence of copper in
unusual quantity,

Immediately after Slawson’s discpvery, however, and previous to the devel-

organized, the board of directors, consisting of S, W, I1i]] John Slawson, A.
A. Bennett, John Robingson, and Waterman Palmer, duly elected, and an
assessment of ten cents per share voted to be raised.

Water proving too troublesome to carry forward the work of sinking, an adit
was made to secure drainage, and the shaft was continueq down 53 feet below
it, disclosing the existence of g large amount of copper.  The use of the build-
ings and other Improvements at the Winthrop mine wag secured and the ger-

duct $7, 25 1.07—the first instance of a mine being opened in the Lake S
district which produced and sold during the first year of itg
enough to more than pay all the expenses of ghe company, ,

Daring this year the mining work done < &isisted in sinking No. 1 shaft to
the depth of 15 feet and a second shaft, =892 to the depth of 105 feet,
and in opening a gallery 525 feet in length in the 10-fathom level and one 63
feet in the R0-fathom level, and in addition to the above an adit 153 feet in
length for draining. The surface Improvements were threo houses and a horse
whim,

The average cost for smelting the copper in Detroit was $18.39 per ton, Inp
the meantime the controlling interest had passed into the hands of the owners
of the Cliff, and in the second board of directors, elected July, 18586, are found
the names of ¢, (. Hussey, Thomas M. Howe, James M. Cooper, John Slaw-
son, Waterman Palmer, William Bagley, and A, A, Benunets. The business
office was removed from Eagle Harbor to Pittsburg. Dr. 0. @, Hussey was

These gen-

aperior
Operations copper

s

\
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; d other buildings had been
i been made; houses an : bee
surface ]mpﬁ‘ov%l.].elggrggdana the Nor’thwestern,Nan;ih thets;rn\wsaé:msl;lir’ljil(izllfr}ll ag
rented of the Win : of the Central. The Northwes | e
accomsibe fordtgg gl?lzﬁ?ﬁisal rent of $2,000, 80 .that b;x}i: a small portion of
also been use iverted from sustaining mining work, ‘ 4
receipts hadG(t))ifn d;;(?loti? the copper produced from thet Igl;loegﬁ‘(dog(l)oz%hwhiég
Up to 18 K. and the total assessments amounte £1,000, " ich
total sum of %156:?}?10{@ for in the assets. Th_e total exper{d‘ltltndeesag?t een
834,000 wlere 'z;ch%m £18,000 for dead work, which SL}E] the '(311(3a}l:3],((§hbeen épéned
§203,000, edvi v id muc’h more than account fO}‘. e mi Fc oon opencd
feet in ]ex?gth, Mo stopi round was but little in advance. our oo Tere
with cauion, ‘E}(;efztt(l)l%lr?lgle%el, and the levels opened to conntectkg(lﬁ ;éﬂrz. ,The
down o t{lehav-inw been done with but little cost to the stoc
whole ot ras 105 tons, 487 pounds. ) ' s
product for 18531‘§aeste1rmined 611 the construction of a si{anlc%) tmﬂ)ll,] s‘ﬁh}f};w:rd
The nertbgmhowever, until 1861, 1t was also determl;}ef Sollind ro apidly
not comp g svo’rk more vigorously and open %la%%g Zlgg&liogs gvielding o e
the o n oduct for 1859 was 1 . 3 r
| e et b i r, which sold at 221 cents per
as possiblo. p refined copper, whic b cen
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; ; he purchase of ac > 8o Aty
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way between No. 3 and No. 4 shafts. It was carried down in the vein with an
inclination to the north, conforming to the dip of the greenstone. Considera-
ble surface improvements were made during the year, rendered necessary from
the fact that the company was no longer able to use the buildings of the North-
western Company. In this work the sum of $44,000 was expended. A pur-
chase of a large brdy of land was made, consisting of 7,000 acres, for the
timber, it having been found to be almost impossible to obtain the timber and
the wood necessary for the purposes of the mine.

The product for the year was 805,545 pounds of mineral, yielding 76.87 per
cent=1619,268 pounds of ingot, which sold at an average price of 84 3-10 cents
per pound. Out of the proceeds the company paid its first dividend of $2.50
per share, and from that year forward it has never passed its annual dividend.
A serious fire occurred at the mine destroying the engine house and shaft house
and doing much other damage, and as mechanics were very scarce in the
country at that time, a good deal of delay was thereby encountered.

The deepest shaft was down 520 feet; the total depth of shafts was 1,594
feet; and the total amount of drifting done was 8,206 feet. The cost for min-
ing work for the year was, for stoping, per cubic fathom, $24.36. The cost per
foot for sinking was $21.83, and the cost per foot for drifting was $9.58. The
average yield of mineral per cubic fathom was 724 pounds, an increase of 53
pounds per fathom over the previous year. The average number of miners
employed for the year was 93, and their average rate of wages was $48.55 per
month. The total mining force was 207. Some extraordinary large masses
were found.

Additional improvements were made in 1864-65. Houses were built, ma-
chinery added, a dock at Hagle Harbor built, the stamp mill enlarged and the
number of stamps increased to 32 heads; but the water was found to be greatly
insufficient. Dividends of $2.50 per share were made each year. The product
for 1864 was 502 &77-2000 tons, yielding 77.55 per cent; 1865 the product was
802 778-2000 tons, yielding 77 per cent=="713 1659-2000 pounds, two-thirds of
which was mass copper. The yield per fathom of ground was 849 pounds,
The product sold at an average price of 32.78 cents per pound ; the highest 40
cents and the lowest 28 cents. °

During 1864 and 1865 copper mining labored under great disadvantage, since
owing to the high price at which copper had sold in the previous year, wao'e;
had become correspondingly high, as had also materials. The mines foundb it
impossible to reduce the price of labor, which was scarce, and mining materials
to conform to the reduction in price of copper. Very much was therefore pro’-
duced at a cost exceeding its value. Nevertheless the company was enabled to
declare a dividend ef $50,000 in 1866.

No. 2 and No. 4 shafts were straightened and furnished with guides and
SklPS. The production of copper for the year 1866 was 876 1160-2000 tons
which ylelded 79.44 per cent of refined copper. The product was equall)’r
divided between mass copper and stamp rock. The percentage obtained from
the stamp rock was 2=40 pounds per ton of rock. The cost of stamping,
washing, etc., was $1.104 per ton of rock; cost of labor for tramming, break-
ing the rock ready for the stamps was 21.13 cents per ton. Total number of
men employed at mine in 1866 was 267, of whom 191 were miners, who received
an average price of $56.32 per month. The surface men received $49; stamp
mill men $43 per month, average. The inclined shaft was completed to the
20-fathom level and provided with a double track 335 feet from the surface.

T
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In 1867 the directors declared a dividend of $2 per share. The product for
the year was 783 859-2000 tons, yielding 79.39 per cent=1,244,441 pounds
refined copper, which sold at an average price of 24% cents per pound.

The yield of mineral per fathom of ground was 510 pounds ingot copper.
The rock yielded 2.41 per cent mineral, and cost 93 cents per ton of rock for
stamping and washing. The proportion of mass and stamp rock were about
equal. In the stamp copper is inciuded the barrel-work. The company also
operated a saw-mill.

In 18%0 the mine produced 873 1737-2000 tons of mineral, yielding 76.37 per
cent of ingot==1,827,156 pounds refined copper, which sold at an average price
of 90.47 cents per pound. A dividend of $%70,000 was paid in 1869 and
$80,000 in 1870. The average yield of mineral per fathom of ground broken
was 601 pounds of mineral =464 pounds of ingot copper. The stamp rock
yielded 2.99 per cent mineral; number of tons of rock stamped per cord
of wood consumed was 10 65-100; number of tons of rock stamped per stamp .
head per 24 hours, 4 22-100; total cost of stamping and washing per ton of
rock, 81.22 cents; total cost for labor in tramming and breaking per ton
of rock, 15.44 cents; average number of miners employed, 167, at an aver-
age price per month of $50.55. The population at the mine amounted to
950, and the number of pupils in the school was 200. At this time the aggre-
gate length of the shafts was 8,492 feet, and the total length of the levels was
20,504 feet. The yield of the mine in masses amounted for the year to but
little more than one-half of the yield of the stamp work.

In 1871 the amount of copper shipped was 922 575-2000 tous, yielding
77.669 per cent= 1,432,662 pounds ingot copper, which sold at an average
price per pound of 22.66 cents, out of which the company paid its annual
dividend of $50,000.

In 1872 the mine produced 863 1122-2000 tons of mineral, which smelted
yielded 77.14 per cent=1,331,610 pounds refined copper, which sold at an
average price of 80 43-100 cents per pound. The net earnings were largely in
excess of previous years, owing to the high price of copper and the low scale of
the company’s expenditures. Out of the surplus a dividend was declared of
$80,000.” The number of tons of rock stamped during the year was 18,942,
yielding 2.87 per cent of mineral; amount of rock stamped per head of
stamp in 24 hours was 4 31-100 tons; amount of rock stamped per cord of wood
in 24 hours was 10 13-100; cost of labor for breaking, tramming rock to the
stamp mill was 14.96 cents per ton; total number of men employed in
1872 was 223, of whom 149 were miners. The inclined shaft was completed
down to the 100-fathom level.

Some trouble was experienced in the copper region in 1872 with the miners,
culminating in strikes and exciting a feeling of uneasiness in all classes. Gov-
ernor Bagley ordered the State troops from Detroit into the copper districts.
But there were no outbreaks, no serious acts of lawlessness beyond the power
of the local authorities to control. 'The miners shifted frequently from one
locality to another, to the great detriment of themselves and of their employers
and to the disturbance of the peace of the country.

The general expenditures to date were $2,958,182.22 ; the total sales of cop-
per were $3,904,496.51; the average cost for sinking shafts and winzes was
$24.86 per running fathom; the average cost for drifting levels was $13.16 per
running fathom ; the average cost for stoping per cubic fathom was $18.71;
the average yield in mineral per cubic fathom was 614 pounds —473 pounds
refined copper. The total depth of shatts was 4,180 feet; total length of levels
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Wwas 22,979 feet. The total cost per ton for breaking and tramming to mill wag
14 86-100 cents; the cost per ton for stamping and washing was 98 34.100
cents, The average wages for miners was $61.88 per month; the average
wages for surface mep was $48.54 per month, 35 men employed ; the average

of greater bower, as the work to be performed haq outgrown the power of the
eéngines then in vse, to fulfill the requirements, Accordingly, in 1875 power-
ful hoisting engine, horizontal, with two 24-inch cylinders, four feet stroke,
Was erected, together with two adequate winding drumsg for working No. 2 and
No. 4 shafts, The engine house is'of stone, 50x60 feet, with steam boiler house
attached, very substantially buils, A new engine for bumping and for working
the main engine shaft was algo brocured, 18-inch cylinder, 8 feet stroke, In
addition to the aboye Improvements, fourteen new dwelling hongeg were built,
But notwithstanding all thig expenditure, a divideng of $5 per share was de-
clared. The product for the year was 1,466,952 pounds of ingot, Copper, being
70.82 per cent of the mineral product, which sold for 29,56 cents per pound.

A belt of conglomerate wag intersected in the 150-fathom level, but it diq
not prove to he ag productive of Copper as at first wag anticipated, The gene-
ral expenditures to January 1, 1875, wag $3,741,262.49, The tota] dividend
paid to that date was $1,200,000. " Twe hundred and twenty feet of sinking
done, which cost $32.88 per foot; 1015 feet of drifting done, which cost $12.07
per foot,

Ing 3.78 per cent of mineral. The cogt for tramming anq breaking, 15,33
cents per ton of rock; cost for stamping and washing, $1.00 rer ton, Average
number of miners, 138; Wwages per month, $52.65. Surface and stamp mil]
men, 54; average wages, $44,

Total depth of shafts, 4,695 feet; total length of the levels, 26,104 feet,

In 1876 the product was 1,403 183-2000 tons, yig ding 71.99 ber cent =
2,161,400 pounds of ingot copper, for which wag realized the sum of 20.86
cents per pound, The general expenditures to that date weye $4,016,827, 71;
the tota] receipts from the sales of copper were $5,487,313.51; a dividend of
$7 per share wag declared. The total length of shafts wag 4,856 foet; of levels,

mineral ; cost of breaking and tramming to mill, 15.88 cents per ton; stamp.
ing and washing per ton, $1.02; number of miners employed, 184, average
wages paid, $49.80; number of surface and Stamp men, 50; average wages
paid, $45; the expenditures for the year were $280,060.46; the receipts for the
year were $425, 02646 ; the profit for the year was $144, 966,

It had been coutemplated foy Some years to provide g man engine for cop-
venience anc safety in ascending and descending in the mine; accordingly,
No. 4 shatt was furnished with one,

In 1877 the product of the mine was 1,408 862-2000 tons, which yielded
71.39 per cent — 1,995,609 pounds of ingot copper, for which ywag realized
the sum of 18.36 cents Per pound = $368, 644,33 The ¢xXpenses for the
year were $216,882.39, leaving 4 profit of $105,297.01; $13,385.96 were ex-
pended in the man engine, and a dividend of $5 per share was declared, The
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14 ’

on ' total expenditures to date amounted to $4,¢70,017.41, and the total receipts

wag , were $5.853,745.15. The total length of shafts, 5,018% fect; of levels, 28,857

wag : feet; number of tons of rock stamped, 14,119, yielding 4.21 per cent of
mineral; cost of breaking and tramming per ton of rock, 14.85 cents;

4l ;
cost of stamping and working per ton of rock, 82 cents; number of miners
employed, 195 ; average wages paid, $49.80 per month; number of other em-

e

of 4
eng
ful ‘ ; ployés, 47; average wages paid, $43.50 per month. The average cost per foot
wag for sinking was $33.60; the average cost per foot for drifting was $10.50; the
No , : . average cost per fathom for stoping was $18.61 in the vein, and $20.73 in-the
att: conglomerate. The stoping in the conglomerate extended east and west; aver-
the ' ‘ age yield of mineral per fathom of ground stoped, 862 pounds =615 pounds
adc : : 0? ingot copper. No. 4 shaft was timbered to the 170 fathoms level, and fitted
Bu ' ‘ with a skip road, and No. 2 shaft was finished down to 180ch level.
cla: In 18%8 the product of the mine was 1,358 1112-2000 tons, which yielded 71
70, ' : per cent of ingot =1,891,013 pounds ingot, for which was realized the sum
4 : of 15.84 cents per pound; a dividend of $4 per sharve was paid. The total
not o 4 expenditures to date were $4,541,087.57, and the sales of copper amounted to
ral $6,153,735.05; the number of tons of rock stamped during the year was
j pai 13,858, yielding 3.65 per cent of mineral; total cost of stamping and wash-
é dor ing per ton of rock, 69.70 cents; cost of breaking and tramming per
i per ton, 10 cents; average cost of sinking per foot, $32.22; average cost of drift-
| - ing per foot, $10.25; average cost of stoping per fathom, $25; yield of min-
! ing : eral per fathom, 1,001 pounds="711 pounds of ingot; average number of
' g « f miners employed was 179; average wages, $45.67 per month; average num-
cen ) e ber of other employés was 45; average wages $38.10 per month. There
‘ nm Co ) was a less number of men employed than in the previous year, and a less pro-
! me ' : , : duct obtained. The conglomerate belt yielded well for a short distance, but
il A ' , did not continue to hold up.
Al 1 _ - ‘ . The Madison mine was sold at sheriff’s sale and bought by the Central com-
i 2,1 . . pany, but the property was redeemed the following vear.
1 cen . ‘ k ‘ 4 ; The product of the mine in 1879 was 1,198 1088-2000 tons, yielding 75 per
| the - = - cent=1,799,495 pounds of refined copper, which sold at an average price of
$7 , o 153 cents per pound = $278,892.54; receipts for silver sold, $672.03; total
27, . . ' ; « sales, $279,564.57. .
$14 ' ) The net surplus January 1, 1880, was $332,200.34, out of which a dividend
$2( : o : of $5 per share was declared. There was a slight falling off in the product owing
To , , ’ : ing to the occurrence of unusunally large masses, requiring increased labor and
mi , ‘ ‘ time in ceutting them up. . ,
Ing ; ) : The total receipts to January 1, 1880, were $6,543,531.72; the total divi-
wa, - : ' ‘ : dends, including the dividends declared, $1,440,000; the total capital advanced
bal ' o S o : by stockholders, $100,000. The product embraced 289 masses, weighing
yee ; 1,038,497 pounds; stamp work, 829,205 pounds; kiln work, 455,340 pounds.
1 , ] ; Average cost per foot for sinking, $35.28 ; average cost per foot for drifting,
ver . ‘ : $11.26 in vein; average cost per foot for drifting, $12.74 in conglomerate;
No ' ) . i average cost per fathom for stoping, $18.57 in vein; average cost per fathom
] for stoping, $27.51 in conglomerate; total amount of ground in mine, 2,537
71 ‘ fathoms; the average yield of mineral per fathom of ground was 915 pounds
the ==686 pounds of refined copper; the number of tons of rock stamped was
yet 12,478; the yield of rock in mineral was 3.32 per cent=2.49 per cent
per : ingot; cost of stamping and washing per ton was 64.27 cents; number of
tons stamped per head each 24 hours, running time, 549; number of tons
9
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stamped per cord of wood consumed, 10.79; cost per ton for breaking,
selecting and tramming to mill, 10.69 cents. Number of miners employed,
average 168; average wages paid, $47.05; number of surface men employed,
33 average wages paid, $35.63; number of stamp men employed, 10; aver-
age wages paid, $36.00. Total length of shafts was 5,419 feet; of levels,
81,571 feet.

The conglomerate belt proves to be well charged with copper to a distance
of from 15 to 25 feet either way from the vein, and thep it becomes poor.
Eighteen men were employed in the 19th level in cutting up a 300-ton mass,
and another was found thought to be equally as large, .

Mr. C. B. Petrie, who had been agent since 1859 resigned his position and
was succeeded by Capt. James Dunstan, who had been mining captain since
1866.  Capt. Dunstan’s predecessor in charge of the mine wag Capt. William
Tonkin, the present efficient agent of the Atlantic mine,

The general expenditures of the company to January 1, 1881, including
stock on hand, bills receivable, dividends paid, etc., amounts to the sum of
$6,932,347.25; the total of sales of copper and silver to the same date amounts
to $6,806,249.82 ; sales of copper in 1880, $24%,530.38; value of amount on
hand, $129,584.70. Silver produced in 1880, $835.12. Total value of pro-
duct for 1880, $372,950.20. The total assets of the company are placed at
$640,593.77, exclusive of the real estabe comprised in the mining location;
the available assets are $355,094.45, Total liabilities, including balance of
assets ($355,094.45) =$398,669.55.

The production of mineral for 1880 was 1,271.560 tons, and the quantity
smelted was 1,321 1220-2000 tons="76.6 per cent.

A dividend of $3 per share ($60,000) was paid in Hebruary, 1881, and a
further dividend will be paid to the stockholders from the profits of the year’s
business as soon as the copper now on hand shall be sold.,

The product was divided as follows: 733 barrels, weighing 899,977 pounds ;
127 hhds, kiln, weighing 387,682 pounds; 286 masses, weighing 1,254,901
pounds; total, 2,542,560 pounds,

The average yield of mineral per fathom of ground broken was 778 pounds.
The average yield of copper per fathom of ground broken was 596 pounds.
The total amount of ground in openings and stopes was 3,267 fathoms. The
average cost of sinking in shaflts and in winzes was, per foot, $27.58. The
average cost of drifting was, per foot, $12.78. The average cost of stoping on
vein, per cubic fathom, was $40.00, ,

The total number of tons of rock stamped was 14,520, The yield of rock in
mineral was 3.09 per cent; yield of rock in ingot was 2.37 per cent.  Cost of
stamping and washing, per ton, was 72.25 cents. Rock stamped, per head, in
+ R4 howrs, running time, was 4 4.5 tons. Rock stamped and washed per cord
of wood consumed, 11.22 tons. The cost per ton for breaking and selecting
rock, and tramming it to mill, was 11.20 cents.

Considerable increased outlay, due to repairs which were made, have made
the expenses at the stamp mill greater than they were the breceding year. The
force employed consisted of 179 miners, who received average wages of $56,79
per month ; 36 surface men, who received average wages of §42.27 per month ;
10 stamp mill men, who received average wages of $46.33 per month. The
number of men now employed at the mine is 243. Tt has been necessary during
the past year to make an unusually large expenditure for repairs and additions
to machinery and buildings.
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Tdine | i umping engine was placed having become unsafe
Tlt]ellza?xllg(l)l\)vgnmu‘lilh;dxllg\l;es%)one Ibuiblding erected[ in its stead, without inter-
as K o worki 1achinery,
forlng Tith e fvo(i(l)&xlxg%x?th}?eéknaid in Nyo. 2 shafts; the former is fitted with
Tl']e holsting lls to the 200-fathom level, and is also fumished. }Vlth the man
@ sKip roud dl??tlel- is fitted for hoisting the heavy masses in a(_idmon to general
engine ; the‘kd and is also the one through which the water is pumped. Nos.
hozstm‘g WO& t,lce inclined shaft are not used. The longitudinal sectlon. Qf the
1 f’md 3, an tlle‘ working of the mine to the present time, and t}le poswlon qf
the Sho‘;ﬁloid and couglomerate beds, etc. A geological examination of this
th'e amys &ade by Prof. Pumpelly, and a scientific description with an accom-
. “:1;123 will be found in his report of the geology of the Lake Superior
D o for the State of Michigan, 1873, 1
o ine has now attained a depth, vertically from the surface, of 1,700
e n(ilfslhe mine continues to look well, and to yield bouutifully. The future
boct, sz itral will be regarded with increased interest, from the fgct that the
of th.e E%émils based upon the apparent failure of the Cliﬁ, Minesota, and
%l.egilo)r’la};lmi(nes,, that fissure veins will not continue productive to any great
ded)th Whether this opinion be sound or erroneous, it is a fact that; ’th?
Celntr;ﬂ has already attained to a greater erth thar} was rfaaohed by either o
the mines above mentioned, and still continues to yleld'up its ponderous ~maszes
as freely as at any period in its hiscury.. The Central justly bearsT’The]lep? a-
tion of being a carefully and conservatively m'anaged company. he location
shows that everything has been done with reference to use and pe‘rmlaneney,
but nothing for show. A double track incline, laid on elevated trestle, con-
g . ith the stamps. .
ne&‘tﬁe?éeaizalf?f?) glvtglling housgs on the location, all of which are occupied,
and much want is felt for a greater number. The population is abodut. 1,20(2.
In addition to the usual mining force, about 90 men are nox:v emp]oye mlcu -
ting and hauling the year’s supply of wood for the mine. 'l‘hg C(()impany have
built a fine school building, and a well graded school is malrxta}xle . Staut
The officers of the company are: Geo. A. Hoyet, President; John tan on;;
Jr., Secretary and Treasurer; office, 76 Wall street, New .Y_ork. Oﬁl.ce&rs;
the’ mine: James Dunstan, Agent; Samuel Bennett, Mining Capt; J. F.

Roberts, Clerk.
THE ONTONAGON DISTRICT.

ini 'k in the Ontonagon district was carried on cotemporaneously with
wolt‘gné;(;gnwge%weenaw point, ;nd in both it had attained to cons1derabled im-
portance, avd become widely known before any mines had beefl ogf)ene; ori
Portage lake, or that region was claimed to possess any great degree of minera
M}ll‘ll(i;a prospectuses of early mining enterprises in the Keweenaw dl.Stm:b’ tl}n-
viting the attention of capitalists and of investors in mining stook‘s, 0 t;e
probable value of the shares, which were offered, were not unflequen (){
embellished with a display of the profitable results obtained at the CIliff, aﬁ
in Ontonagon the fame of the great Minesota proved to be a force equally

ractive and potent. ) )
at%h(; r\eemark;)ble results of these two mines established the reputation of the
districts to which they respectively belonged. However frequent and 'gllgfa(i:
might be the failures at other locations, the profits which these mines yielde
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were certain facts, and demonstrated the great wealth of at least g portion of
the cupriferous deposits of the country; and this knowledge undoubtedly sus-
tained the flagging hopes in many a forlorn mining enterprise, and stimulated
to renewcd endeavor to achieve sticcoss at many less premising mines.

The geographical division of the copper region of Lake Superior into three
districts is borne out and sustained by the distinct character of the metallifor.
ous deposits, which occur in the different districts. In Keweenaw county, as
has been described, the copper is found mainly in fissure veins, which cross the
formation at nearly right angles to its course, and in the ash hed on the north,
which runs with the formation, and conforms to it in dip.

In the Portage Lake district the copper is found in regular beds that have a
well defined course upon the surface, wherever observed, and which may be
clearly determined in the underground workings, In these beds, which are
either amygdaloid or conglomerate, the copper is found to be distributed with
considerable uniformity, though frequently in a small bercentage, but it is not
found to occur, to any great degree, in large masses.

In Ontonagon county the copper occurs in veins and in belts, which run with
the formation. The copper-bearing veins, while conforming in direction with
the strike of the inclosing rock, frequently dip at a greater angle, but always
in the same direction. The beds which have been mined for copper are fre-
quently distinguished by their irregularity, rendering it extremely difficult or
impossible to define them., The product, which hag been mainly in the form
of masses, is in scme portions of the range found scattered in the trap rock in

worth working, but it is scattered 8o promiscuously that to obtain it, a system
of mining, which partakes of the nature of irregular excavation, has been to
a great extent practiced. In some Instances, in the Evergreen Range, where
the copper is really confined to a vein, the deposit appears as if it had been
originally a rough irregular seam that became filled up with boulders of trap
and the usnal vein matter, among which is scattered the particles and masses
of copper. These boulders are frequently so large as to form great ““horses”’
in the vein,

Transverse figsures oceur, but never contain copper or the vein matter that ig
associated with the occurrence of copper, as in Keweenaw county : they become
here only cross-courses or slides filled with clayey matter and soft rock. These

through the discovery of the Minesota mine in 1847 by Mr. 8. 0. Knapp. He
was led to the discovery by examining the indentations, which were plainly dis-
cernable along the surface outcrop of the vein, and which proved to be ancient
mining excavations. This was the first discovery of the “Indian diggings,”
which have since been found to exist everywhere in the copper region. One of
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ted the vein
] r. Knapp was found to have_peuetra@e ‘
its Openegdbiaﬁsﬁﬁlled uppI with an accumulation of dirt and pd:]l‘-
et ta'uon' but at 18 feet from the surfa}ce & mass of nearly
tially decayed vegorsnon’ o g upwards of six tons. This mass had been
pure copper \was 'fqund’ ‘gelgliilir;?ar?ge of five feet, and secured there on tim-
raised from its origival bef ’g der it. The timbers, however, had decayed,
bers, which had b(.eendpldgfs D;l;]ce sul;ported by the soil, which had imbedded
. m it ¢ > - ] of ¢
and the mass 'lt;emal‘?lz mass had been hammered all over until ltsl smsidc‘:?h(v)q?s
ifsell ?roungoltl-l and the adhering gangue, or 1'081( cfr);sltals, ;;vgiss}f: r\zﬁieh ﬁne()ir
entirely sl is pi in others when cleared of the ru
. this pif, as 1n o s, bits of burnt wood. 3 cop.
removed. X 's of stone hammers, bits of burr ;
them, ot fognd e nynflb'ellio(iding a handle, e,te. Directly over this mass,
por chise e ts?fkfn thoe1 soil and debris which nearly filled the pit, s’coog
de}fth{gcllfs \Sv?ll?gglsholwged when cut, 3¢5 distinc{t: annuz;l rugise(;‘fhagtrc];v;ghér:‘gn
B e tandi i h larger stump of a tr
is we by the side of a muc g :
this was Stanftl(l)ngecgy since this pit had been exoa.vated, and t}éﬁ n;)a-s‘sn(()ifs c‘:)ﬁfglll
o m(]ldb%gﬁazth its roots had been raised fron(l1 ltt}i b(id’ and riOed ;? ds which
foun i rned, an e long pe
t had been burne . : ot !
wiere (fioilége;;:?;%}g; tlhe lz»wcunmJllation of ’the soil that filled the pit and sup
elapse /
g rowth. )
ported th? m?;lllllizeg;?f‘orded by the discovery of this mass of.coppear_ vs;a]s géitill):
i o 1ilcll) pthe speedy results which further explorations 1rpnleh ia %g’unding
11101§azend zvas subsequently in the highest measure fulfilled in the a
oped,
p i he company. ) ) 1 1 o
plospel*ltyeglf‘stlla?ter tllle l\%rational Mining Company began its plOSpeliOel;S ;iﬁg?&
goul Xeé its mine on the adjoining location. These two clomgzm eri’or gavz
2ln 012)2(: rofitable mining enterprises ever organized on .La <‘er1 ?v)ventv,years
]etlm On?onagon mineral district a wide celebr%ty, and f(‘)} nea T};]e ronty yoars
;'Eg enlfoyed a comparatively high degree of matlertl:al pll’onglrlz}ir{ling N
Minesota and of the National stimulate ling "
SE?CSS'Stﬁg tﬂ;id irllxrlmmemble companies were formed, some ptf \{lelg}étprﬁff;f%?t& !
Jronillslinli wor’k with considerable zeal and with lavish efg:;’]ailiv]zllijbut iittle or-
S at li ing the past two years con _ :
nately, at little profit. During st ymonyn in. the Coppor
i ¢ and Ontonagon has become a synony! oPpe;
;zgiggsflz)(i‘e I;t(zim(;?lz’tiorlll; but recently there are many indications denoting a
=} .
y e revi { its business prosperity. _ ‘ )
pl%b&é)l}; ;Zﬁ;aéaoyslof mining ig this region the vessels whlqll blogﬁhgdtlzce) :Efp
1iers1 and necessary materials and bore away the produgtv wier;n?i tg 1! b0 stop
13utside the bar, which formed across the m(.)uth. of the nkwlex, nd to load and
Onload by aid of lighters. Much of the freighting with t ~etmll ras accom-
ulished ir}; flat boats that were propelled up the river ten or gegg,wed S0 e
e Minesota landing.”” But the water was too shallow an flowed with t00
strong a current in some portions of the bed, and the o?currenulaiShing cxs was
too frté uent to render this channel a desirable avenue for afzcox‘rfp. ing the nec-
essary g“msportation. "The necessity for better fac(ihttﬁgsbfezlncranl}lzlsntg(.\ O tonaon
i - £] 3 > Ir :
the mines led to the construction Oﬁlg.planl; 1§r?other plank road, which con-
village, and subsequently to the building o planic roac, Whish oot
nected,the Rowland mines—those in the eastern part of the ¥
arbor tonagon. ) K
th?l‘}k;:lvls(;;? gfozf b(:étgr harbor also began to be seriously fi}tf aélk?a,tl‘}llgsﬁ}:[’s.t V}vIO;r-
of improvement of Ontonagon harbor was undertaken by Mr.

the principal p
to a depth of 2
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vey of New York, who had superintended the building of the ship canal at the
Sanlt de Ste Marie in 1856, under % contract with the county board and with
the mining Companies, by which Mr. Harvey was to receive certain compen-
sation while the work Was progressing and to be entitled to a certain royalty or
toll on all copper shipped. The contract was npever completed, and the work
which was done proved of but little be'manent value, The matter was brought
to the attention of the general government, and in 1866 ap appropriation wag
made by Congress for the purpose of improving this harbor, and in the follow.
ing year the first crib wag sunk, since which time the piers have been extended
2,100 feet, through the expenditure of successive appropriations, amounting in
all to the sum of $200, 000,

As a result of this important improvement, steamers can now enter the har-
bor without difficulty and unload at the docks, instead of as formerly stopping
outside and transferring by lighters. The intention is to continue the extension
of the piers into water of sufficient depth to brevent the filling up of the chan.
nel by the deposits of sand.  The river carries g considerable volume of water,
and it is thought that by the aid of dredging it can be rendered sufficiently
deep to enable vessels to pass to some distance up the stream,

The principal claim heretofore set forth by the petitioners for appropriations
has been the importance of the harbor as a place of refuge, since the amount
of freight which for Some years has been recejyed at and sent away from thig
port has hardly been of a sufficient magnitude to Justify a claim for g large
appropriation ; “but in future when it shall have become a raiiroad terminug,
and the valuable forests of pbine and other timber which are natarally tributary

to it are brought into requisition ; when the rich farming lands of the county
shall be cleared anq cultivated, and itg great miner

al interests sha]l again revive
and flourish, then the business of the harbor must sufficiently increase to ren-

der it one of the most important of the lake, and thug occasion the demand
' i plete as possible.

An important advantage in the harbor of Outonagon ariges from the fact
of its remaining open in the fa] and winter long after nearly all the ports on
the south shore of Lake Superior are closed with ice, Af the present writing,
December 1st, Ashland, Bayfield, Portage Lake, L2 Anse, ete., are completely
shut, but here at Ontonagon a vessel could freely enter ang lay at the dock.,

The county of Ontonagon comprises a total area of upwards of 1,500,000
acres of land, ang undoubtedly possesses naturg] advantages and resources
which are surpassed by few counties in the State, Situated at the western,
extremity of the Upper Peninsula, it is at present, with the exception of Isle

Royal, perhaps the most isolated county in the State, The only road suitable
for summer travel which penetrates g borders is one along the Mineral Range

from Houghton, A county road is building from the western terminus of the

-arquette, Houghton & Ontonagon Railroad at I’ Anse westward a distance of
thirty-five miles to Greenland, "hig road ‘has been completed from the L7 Anse
end nearly one-half the way, and in the winter, during the period of sleighing,

a daily stage carrying the Ontonagon county mail passes over the entire route ;
but in Summer, the mail is now carried from I Anse to the end of the
road with g team, and then for the remainder of the distance it jg
through by an Ingjan,

Travelers from ‘he East must reach Ontonagon by boat; or, if desirous of
exercise, may depend upon their perambulatory powers to bring them through.
In these days of walking matches, such g attempt might, op occasion, per-
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ility in this directi d in a way
i ’ lity in this direction, an
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winter supplyto g‘he hauling by sleigh with teams 1011111€d e oo
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Ontonagon mines ¢ ) ‘ o
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Tho mine lies, or whatever 3 ies or
cheir product ud. sepplse 1 f generally possessing
haul all their pro gon harbor, and also o g ossessing an
e o f stamping and washing
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out raivoad o 10 And yet, to offset its many :
lemont seises d advantages that mus
should be slow of se serseq resonvces and. advi o
profe ot i The mineral range, whic
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ar: with the coast line, g g W ang LonEnin con
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for the hope, o
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) B‘ut;‘%egyee speculative and intanglble,.lthlsT_tﬁcl)él;or;re lovgs avons of exodl.
e, 1n ¢ = > " . ) for its soil. . . ; of -
uluable Tov 118 timber and for ich will afford millions o
ngly valuable fm-l re ag yet untouched, and which w e
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s C at lonst posst d be in demand
feet annually for many yeals‘ web possess an ocusl saluo o ' .
Joom ek e o et d}tl;i&zuixzable facilities for transportation shall
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T e availale ry is comparatively level ; very much o -
Off the mineral range the country is 'comegl)l rtorel by frequantly ccourting
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Streams and Iakeg, Of these the Ontonag.
largest. The latter is a lake about 15
breadth, ang is situated in the center of the
hard-wooq forests which surround it gpqg

depths abound iy, speckled trout, and i other scarcely less esteemeq members
of the finny tribe. Altogether it presents to the amature idler ag many advan-
tages for the saccessful indulgence of piscatorial gnq primitive habitg g¢ can
anywhere be found,

The soil is geverally a strong clay loam, whosge

evinced in the annga] Crops, which are obtaineq by the limited and Somewhat
crade farming that hag been practiced in the vicinity of the mines. The
climate and soil are exceedingly favorable to the growth of pasturage, hay,
oats, wheat, buckwheat, barley, potatoes, cabbage, turnips, and other roots,

The testimony of g humber of farmers who were visited for the purpose of

eliciting factg pertaining to thig important industry, ag applicable to thig section

of the country, was of the Same uniformly i

the results that were thus obtained mas

market facilities, i i

tion devoted to farming might easily flourish,
Mr, L. Stannard, who is also a merchant af Rockland, has about 89 acres

under cultivation, on which he raised 35 acres of oats the past year, which

yielded 1,239 buashels; six acres of spri ' i

on river and Lake Agogebic are the
miles in length and two miles in
county, in the midst of beautiful
fringe its borders; itg crystal

broductive capacity ig fully

weighed three and one half pounds,
r. James H, Hoyet farms 49 acres; is algo

Capt. Parnel, agent of the Nation

three pailfulls of botatoes planted, which produced 52 bushels. He raised

ruta baga turnips of ap almost incrediple Size and of an excellent quality,
Wild red anq yellow plums are abundant, and gome of the cultivateq sorts
flourish equally well,

Mr. Hoyet raised in his garden 1agt Season aho
some excellent pears, and g quantity of ch
and, apparently, in all other particul
OWD raising,

Currants, raspberries, strawberries, ete., are readily produced in any degree of
abundance, and jt is found that apples can be rajgeq with but little troable and
with much certainty, Duchess of Oldenburg, Red Astrachan, Fameuse, and
Ben Davis trees grow ang produce well, There are already, west of the Onton-
agon river. and negp the lake, orchards which yield more than the proprietors
require for their gwy use, and thus haye 5 surplus to sel,

The little farming which jg done in thig county is mainly in the vicinity of
Ontonagon village and Rockland village and along the roads connecting them,

It has grown Up oub of the necessitiey of the situation, and hag seldom been
taken up here from choice. No one ever went to thig country with the
Intention of making farming vocation, The early mining companies

ut seven bushels of this fruit,
oice apples. One long keeping sort,
ars, valuable variety, is g seedling of hig
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gound of the locoué;n scarcely be looked for, unltx Laljnes and thence connect
QOutonagon gounty 1l extend from the harbor to t}etl qum,mel’ 4 company was
gecured, which ‘sh& hfare beyond. Duaring the pdﬁuifd a road from Ontonagon
with some thOloPg onsible Saginaw gentlemen to b of lands of six sections
formed by some I%Stg, te line. For this purpose a granfor the road was surveyed
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to tho mile Vm'st m;;nomit of lands were withdrawn from
d the requisite i . i th of the Outon-
?;l aid in 1t Cfoi'?}slmuscut;g:y extends SoutlleaStexgg filomdt\l;vztr;'zuof the Brulé river
i § ! ; i e hea A a
The line 0 " the State line, in ; of lands above referre
‘iver, terminating in 35 W. The grant o s the
e sout line of town 42 N., R. . State Board of Control upon tl
in the south nferred by the's a 1atter only awaits
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. f the Legls - Great hOpGS are Th
a resolution o o hall actually begin. o speedy success. The
ordet th? tt(l)peéz‘tllsa’s tshlat the undertaklﬂgtg‘?’ elja\?;?t}?wegterr{ branch, whlclhf
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bered portions of its business interests. oI £ pine, and already
improv. dition of its b ralnable sections of pine, e
improved con rise very many valu ) to build the roa
- t comprise Y ho propose Th
Onfonagon county some of the parties w : a large scale. The
steps have been talfcenn?aﬁmfacture lumber at On,tonagg;ci(;ﬁies fo% floating and
towards lilreptarmgmzrous branches afford exoelé(}a::‘festem praitie country open
river with its n lnth and the great nor : P boen engagod in
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ber 854 are in Ontonagon ; 876 in Rockland, and the remainder principally in
Greenland,

THE MINESOTA MINING COMPANY.,

The manner of the discovery of the celebrated Minesota vein has alread
been related, and the effect of this discovery was to spread the fame of thy
region over the whole world.  Accounts of the monster masses of pure native
copper which the Minesota mine yielded were everywhere published, ang the
reality almost staggered belief. Masses of copper weighing thousands of pounds
were purchased and taken to Europe to be exhibited as curiosities, The
mine is Jocated on section 15, T. 50, R. 39, ang the company originally owned
the north half of 4 three-mile square government lease (No, 98), consisting of
3,000 acres. The organization of the company was made in 1858 under a
Special charter granted by the Legislature of Michigan in that year.

The direction of the vein conforms to that of the rock formations, being N,
65° K., and is at No, 4 shaft 645 feet above the Ontonagon river
it is distant abont 1% miles, the river being to the west of the location. The
vein is irregular, hut generally of good width, from two feet to eight feet, and
with well defined walis of trap. The dip of the shafts, which follow the vein,
vary from 52° to 64° t, the north. The yock formation dips at about 44°, The
mine was at first opened on what wag called the north lode, but four Years later
the workings of the National developed the valne of a conglomerate and sand-
stone belt, lying but a short distance to the south, and work was immediately

egun here, and ag it follows the formation, dipping 44°, the two mines inter.

" sected in an Irregular line at about the 40 Jevel, This is shown in the crosg
section herewith bresented. The gangue of the vein ig quartz, calecite and
epidote. Targe crystals of quartz, weighing several pounds, with pyramidal
terminations, were met with, incrusted with crystallizations of feldspar. Many
very beautify] specimens of crystallized minerals, Including copper, have been
found.

The first shipment of copper was made in 1848, consisting of 61 tons, which
sold for a net price of §1, 760, and assessments were made in amount $10, 500
the same year. Mpe company continued to work under the ol charter unti]
1855, when g reorganization wag made under the general mining laws of the
State of Michigan, the capital stock being placed at $1,000,000 in 20,000 shares,

P to this time the entire under-ground workings aggregate upwards of 2%
miles; total length of levels 10,728 feet; total length of shafts 2,516 feet,
The longest leve] was opened 1,663 feet, and the lowest, the 60-fathom level,
436 feet in length and 447 feet below the surface. At this time the yield of
mineral per fathom was (1855) 890 pounds, which was an increase over previoug
year of 25 per cent, from which it was concluded as the mine had constantly
increased i richness it wonlg continue to do go, The mining population was
(1855) 996, an increase of ™ in the year; 471 were men, 56 women, 69 chij].
dren, Thg averace number of mineps during that year w.
of 43 entiye force 463,

An addition to the estate of 470 acreg was made, making the com
whole territory consist of 2,120 acres.  Besides thig there were 115 acr

ag 178, an increase

pany’s
res ad-

Joining the mine, on section 16, the title to which was being contested in the
courts with the Nutional Company, a further notice of which wil]
connection with the history of thas Company’s operations.

Twenty-five acres of pota-

About 200 acres of land were under cultivation,

mine, and

been if en-l
Evizedone in dribbles,
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5o " eld-
hels=260 bushels to the acre; 15 acres of turnips, yie
ushels=

i 18 of
o5 i ts, producing 50 tot
toes yielded 6, 500 b Thirty-two acres were sown t'(l)?loef;e ’agricultm;l facts are
ing 3,000 bushels. d 70 acres were in meadow. A g

b= va1 an

- d grain,
gtraw ana g

. ; he soil. 1
: tive capacity of t e the wants of the
iven to show the ?‘Od‘f(; 1for so%ne years greatly 1.nf61101 tLoeDCe than it might
'he mining plant ‘ZdVac no doubt much less in consetql 1854 the hoisting
he produc "1'Lt,ies had been provided. TUp 0 ts wore fitted it
arged fa((}ll ilt was not until then that the shafts w
an ‘

e s isting drams seb up. was erected, but
- an engine and hois g f old Cornish stamps
skips and dn. 1p mill with 12 heads o
A small stamp

in seasons of rainfall,
want of water to run except in seaso
as a
there was

(4 " " t.l .

. about four per cent. . Kin

The yield of the dstar}flpggégc(l)cogasw;sopaid in 1852, the fifth year of working,
1 dividend, o ,000,

st : _ s paid |
ght(lieﬁ‘; vere conbaned y?atlylthfe;(()enclftaw commencement up to the time of
an ’ h years’ work, .
esult of each y follows:
The ;iiﬁlization of the company, are as
the reorg .
Asse ents Dlvxd‘ends
- . y Mineral Pro- Ne:3 OV;\;euz of ss;isirdn' fiaen
No. of men em-| pypenditure. duet.
YEAR. |7 ployed.
500 00 §.__.........
+| 8170000 | S10500 00 ...
20 | $14,000 00 53% tO‘l‘lS 352000 00 16,(5)88 88 b
:}233 0 23888 88 Sy« 29’888 88 3g’ooo 00 |.oolll ;
75 . b pry ' " $30,000 0
igml) 5 82’%%8 88 g%% “ 196.()08 88 e $60’100 0
- 21(2) %gs’ooo ol o« %8830 00 |..o .o, 98888 38
188 .- S0 | 218000 00 | 763 “ | 20000000 |l .
s 3?1 281,000 00 |1,434 * ,
1855....

. any realized
ial revulsion of 1857 the comp :  for
. i reat financial revu ; . The product fo
Notwithstanding tph;idglxleavy dividends fo it stockholders. coppor, 819,900
its usual profits 9 per, 8,015,581 poun =) 115,993 pounds;
1857 consfted cho;;:ss 2?5%12 pounds; total plgl‘?;;(;g 0%’198, tons over the
. X > L P in R
pounds; s arnp. ot i;wot copper. This was an hich 73 per cent was in
ielding 74.1 per cent ing as 1,434 tons, of w ich ¢ t the
yle]dl“g ., hich product was 1, 2 ) cine for S}lenen
f 1856, which p . raising and preparing .
product o tal cost for mining, raising hly returns from the mine,
masses. The tota r, made up from the monthly ars owing to the
- the year, ma p r previous years o =3
whole product of increased cost per ton over p > ‘eat riches of
527 Increase i re found. The gre
was $279,401.51, an ‘eat masses which were . tement by Mr.
oxpense o t:cglt}?lngegigdth]e%l?i is set forth in the following sta
the mine at this p 5 - engineer: . . tween two kinds
e Th was naainet tho estaplished rale that a O Lt thew e fnding
I s a.gm.ns'l‘ > a8 trap and conglomerate, - the vein. A fow days
of rock so dlSSlmlfdl o et 1o the conglomerate under eral points. In the 20
immen.se e o C(;Epthe most marked manner in i?‘é regular sheet of cop-
ago this was sh?m.‘% No. 5 shaft, in the south locl.e,1d ]‘ . tﬁis point had been
fathom lsve], faljt;l(l) from. the foot wall, and t'hely]se thi?:k Strings of copper
per had een”‘ol ) re from 12 to 18 inche These were fol-
very great.  The mdsfz(si \1((3) branch into the congIomel;t?-whiclvl were of the
were cut off that S'ee(;]iately to very large masses, scz)me oo which was oub off
jowed and led ]mm?before taken from the mine. ! ne pfeet and nine inches
thickeitdcw?er:g?bright copper cut by the chisel three
presented a fac
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in thickness. Tt was so thick that it could not be handled in the mine without
again dividing longitudinally, oy splitting. Thus the mass showed two flat
surfaces, at right angles with each other, of bright copper cut by the chisel.
This point in the mine has been extremely productive. Some 200 tons of large
masses have been taken out of the corglomerate under the lode, besides the
enormous yield of the vein itgelf overlying it. In one blace the copper extended
into the conglomerate as far as 16 feet south of the foot wall,
““ An occurrence of copper in all respects similay is found to the west of No, 5
under the adit level, Besides the masses in the regular vein, which was also
extremely rich at this point, they had taken only 40 or 50 tons out of the con.
glomerate, the foot wal] was perfect as in the other case, and strings leading
info the conglomerate were quite small, and very slightly attached. But by
trifling labor they uncovered 3 series of masses going up and down, with an
eastward indication, for the height of 70 or 8¢ feet and going out of sight both
above and below, Tt was at once apparent that they had something very valy-
able, but they had no conception of the immenge thing which a few days’ work
disclosed. At one convenient point they broke away behind the copper so0 as to
get in a sund blast of five of six kegs of powder. They stripped the mass fup-
ther and again fired without result, Again they fired nine kegs of powder and
the mass remained unmoved, Bucking the rock around for a considerable
distance 18 kegs of powder were shot off without effect, and again 22 kegs, and
the copper entirely undisturbed at any point. After further clearing, 25 kegs
were shot off under the copper, and it wag thought with some effect. But g
final blast of 30 kegs, or 750 pounds, was securely tamped beneath the mass
and fired.  As soon ag the smoke cleared away, a mass of copper 45 feet long
and three to five feet in thickness, apparen tly very pure and which will probably
weigh 3C0 tons had been shot out and was ready for cutting up. The blagt had
torn the immenge body from its bed without exhibitin i
bending in any place, so great wag its thickness and strength. It was torn oft
from other masses which still remain in the solid rock. Ahout 100 feet to the
east from this is another large mass which several p
from present appearances, it may exceed in size the last named one, Thege
are near the point of the great counter lode from which 300 to 400 tons of
copper have been taken; and the ground in the vicinity has unquestionably
yielded the greatest amount of mineral ever taken from the earth in the same
8pace. Its oceurrence hag been in three distinet formg 1, In the counter lode;
%, in the regnlar vein; and 3, in the conglomerate rock under the vein.
““At No. 2 shaft they are sinking below the 60-fathom level, ang are experi-

encing great difficalty in getting through the copper which they encounter, It

A further extract, dated Maych 7, 1857, says: ““There is now in the Mine-
sota mine, hetween the adit and the 10-fathom level, 5 single detached mags
of apparently bure metallic copper, which ig some 45 feet in length, and in the
thickest part as much as eight or nine feet in thickness. It containg probably
more than 500 tons of pbure metal, and is worth, as it lies, more than

Ed

This is believed to haye been the largest complete mass of
discovered. The exact weight was not ascertained, but enough of it wag

Its greatest
length was 46 feet, and its greatest breadth, 184 feet; greatest thickness, 8%
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i ‘ 3 t took
in width was 124 feet, and the main thickness fOOI}fl ;fle](zt'cutl fook

175 months o x e it from out the rock. Some * chips
31 B £ wm%‘he cutting up afforded 27 tons O‘f C(Q)gpgegfﬁc lOEzII;dS .
the mine in 1858 was: Mass copper, §’%67’212 I1)30Lmde
ct of ~1rids ; stamp, 333,352 pound.s; total, ,lds ,Silver, uds,
e ng 1041 1% ’pO;It i“?’IOt- There was also obtained 70 g.)oulwas $273,746.02.
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! i 511.88 per
? deaths in all, The stoping cost § ’Ix‘)he




78 ANNUAL REPORT OF THE

from previons years.  The average nuwmber of miners employed wag 313;
average monthly wages, $39.03. The entire foree comprised 808 men,

The company found that by laying out the village of Rosendale they obviated
the necessity of building dwellings, etc., by seiling lots ang furnishing lumber
for sale; men bailt their own Louses, Nos. 3, 5 and 10 shafts were farnished
with skips aud cars for hoisting, and substitutiug Wwire ropes instead of chains.

During several succeeding years the company suffered no diminution ip its
Prosperity ; the ratio of increase of yield was Far greater than the increase o
expenses, showing a degree of brosperity and g rate of progressive increase,
which up to that period had been hardly paralleleq in the history of mining
enterprises,

The mine produced jts maximum yield in 1860, and from that date began to
fall off.  But it had cost the original stockholders only $60,000. They were
fortunate in having a rich mine from the start, which provided the means
brocure the capital necessary for completing the improvement and for opening
the mine.  Upwards of $400,000 were expended before the company wag
enabled to pay dividends., Tt g seldom in the history of mining or of any other
undertaking where the enterprise to he developed s nearly furnished its owy
capital to develop itself. "The Minesota affords an instance of an extraordinary

profit for a sma]] Investment, which it cannot be expected will pe very often -

Tepeated, even in so remarkable g region as Lake Superior copper district,
For every dollar paid the stockholders have received hack nearly $30,

In 1868 the product had fallen to 285 tons. Work continued, however, in g
moderate Wway until 1870 when the bumps were stopped in the old mine. Byt
Some previous effort hag been made on the south bluff and wag continued
there but without developing anything of mneh apparent valge, During the
period of work in the old mine, the upper levels had not beep worked out very
closely, only the richest ground had been broken, and there was much left that
would well pay for stoping. As the product in magses began to fall off there
Wwas more attention given to the stamp rock., A good deal of it had been
neglected that contained a good bercentage of copper, and by working it up the
product of the mine was kept up pretty well for some years. In 1861 the
stamp work wags only six per cent of the total product, and the masg copper
Wwas 67 per cent,  Fiye years later, in 1866, the stamp work wag 43 per cent
and the mass COPper 36 per cent of the entire product. The old stawp mill,
which was a crude affair ag compared with thoge of later constraction, wag
entirely unequal to accomplishing the work required of it. TIn 1gg5 the
experiment was tried—ay expensive one as it proved—of pulverizing the rock by
use of rollers, but the attempt was an entire failure. The machinery wag
not properly designed nor constructed, and the work sufficiently demonstrated

he fact to the satisfaction of the directors that no system of rollers, however
devised, was adapted to the reduction of rock containing such masses of native

1 connection with this machinery an expensive launder wag built, which algo
Proved useless. This unavailing work was done at great cost, at g time when
the Company could not afford any useless outlay.

It seems o be difficult for a great mine like the Minesota, that for 80 many
years had been working on a liberal scale, deriving an immense income, to sud-
denly circumseribe jtg affairs to conform to a greatly reduced magnitade ; very
much that is superfluous will remain that ought to he eyt off. It was a good
while before the managers realized the necesgities of the situation. For some
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