LAKE SUPERIOR COPPER MINING
INDUSTRY.

The copper mines of Lake Superior are of comparatively
recent origin, yet they are rapidly attaining a worid-wide
reputation, not only in respect to the large yield of mineral,
but for the peculiar excellence of the refined copper which
they offer to consumers in home and foreign markets. These
mines are a source of wealth and power to the State, and are
deserving of the fostering care of the government. They,
in connection with the celebrated iron mines of Marquette
county, give prominence and chief value to that vast inte-
gral portion of the State of Michigan known as the Upper
Peninsula. They have been the means, above all others, of
redeeming the north-land from a savage state, and extending
the blessings of civilization to onr most remotest borders.
Such a country, of so great and varied resources requiring
development, and with such a brilliant future, may safely be
commended to the intelligent consideration of the legislature,
and of’ every patriotic citizen of our great State. The Cen-
tennial Exposition drew to our shores many gentlemen of
rank, learned and distinguished as geologists, mineralogists,
and mining engineers. DBefore departing from the United
States they visited the mines of Lake Superior, and, after a
careful examination, they gave expression to the most flat-
tering comments in regard to the mineral resources of' the
country, and ot the skill and energy displayed, as well as the
wonderful progress made in the art of mining. It is not
possible that our own people are less appreciative of this
inheritance than foreigners.

The remoteness of Lake Superior from the older and more
populous seetions of the State: the vast wilderness in Doth
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the peninsulas intervening without connectine r ¢
natural channels of inter-co/mnmnication~t]19‘?&;((;261:113]:3\;1;?
being closed Dby ice for one half of each vear —are serion';
obstacles which have operated to separate the people of thé
tw«l’) sections, preventing familiar interconrse and perfect
umt.y. Indeed, these natural barriers have given rise to some
se.etlonal teeling, and good and patriotic men have entep-
fained the belief that the Upper Peninsula should be set off,
and the'new territory of Superior created.  DBut it is hoped’
e oty e e s o el of

, s v eonst ion of the contem-
P]ate(l Marquette and Mackinaw railway may remove any
irvitation that may possibly exist. The railroad ]’urst nen-
tioned, completed, would be truly a wnion road - it would
bring the two sections into close daily cunununi(fation and
would be materially advantageons. It is the iron h'nk’nmx}
indispensable to a more pertect union of interest and senti-
ment,

The object of this paper is to sketeh the early history ‘of
the copper mines, portray pioneer efforts in that section
note the progress made in settlement and civilization wive,)
some account of the mines, including their present cm’l(,h'?iou
and future prospects; trace outlines of topography and ge )I;
gy, pres.ent a statement as to climate, soil., ?;gl'iculiﬁll‘e,
internal improvements, population, general husiness and
resources—in short all such information as may be of inter.
es?. Of course, a paper of this kind must 1';ecessal~ilyf be
brietf” and incomplete, for, to desceribe in adequate terms this
wonderful region, would require a large volume and a pen
more able than that Leld by the present writer. /7¢ will
ﬁ1'1(l reward for labor bestowed should he succeed in attract-
Inga more earnest attention to the merits of the Upper
Peninsula, in which beloved portion of our State many vears
of' his active life were passed. N
- Prior to the discovery of copper on the south shore of
Lake Superior, the chiet sources of supply of this valuable
metal were the mines of Cornwall, Englanud, those of Conti-
nental Europe, and Chili, in South America. There were
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workers in brass in the days of Tubal Cain, before the I'lood:
Lrass implies copper, hence it is inferred that copper mines
were worked at an early day in the Listory of man. We
know that the Lake Superior copper fields were wrought by
a people of whom we have no history, termed the “ancient
miners.” It is supposed by Mr. Jacob Houghton that these
Gneient miners™ Jived in the stone age of the race; may we
not gravely surnise that they were the progenitors of the
Tubal Cains of the bronze age, and that the copper used in
the formation of brazen images was imported from Awmeriea,
via the fabled island of Atlantas, which for the time being.
iike o many other islands and continents, is hidden under
*he sea !

In the year 1541, Dr. Douglass Houghton, the eminent
and lamented state geologist of Michigan, atter ten years of
Lard labor in the wilderness, presented his report to the Leg-
islature, and the eyes of the people were opened. It was
aseertained definitely and certainly that copper and iron 7n
sitw existed in the Upper Peninsula; that veins of these
minerals conld be worked with profit and suecess, and that
the region would eventually become the theatre of’ prosper-
ous mining.

The existence of copper upon the shores of Lake Superior
has been known for more than two hundred years. Mar-
quette, Mesnard, Allonez and other eminent Frenchmen
wrote about it; Carver, Ienry, Cass, Schooleraft, and others
that might be mentioned, observed copper “float” on the
ghores of the Lalke, and pieces of the metal in the hands of
the Indians. But these discoveries led to no practical
results; the narratives and records of these daring and accom-
plished explorers and geographers were interesting and

nstructive; they were printed and mapped, read by the few,
and then put away in the library. Mr. Alexander Henry,
an Englishman, in the years 1770-72 did, however, under-
take regular mining on the Ontonagon river, a stream flowing
into Lake Superior from the south shore.  1le was deluded
by a large mass of float copper lying on the clay banks of
the river. Ile sank a shatt through the clay and came to
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sandstone, but found no vein. [Je was not on the Trap or
copper bearing range; he was unsuccessful in his x*enfﬁu‘x
anq after losing time and money he left the coun’rl:v -
It '\\'onld seem as though the time was not vet ;i.)e' that
th.e rich copper field that had lain fallow for so 111&1%\' ,afre(ﬁ
(~mu, the day of the ancient miners), must still contgnuCj tu,
be hidden by the “dvift” and the dense forests of the 1'e(f?0 y
The Inqian, with superstitious awe, must still renmii 1']111'
}dleyad of the evil Sawabic; wave after wave of immigration
must advance westward in steady progression before tl
rc c?{y hills of Lake Superior shallurelcei:e intelligent exa 1‘6
;r;a.t]]lun, z;nd a\j\'zxke to the clinking of the miner’s htmnnel* ;Illld
fril and to the booming of ex v
But Dr. Houghton's bl'e()lﬁoiil)];t()lféiveS. i
B 5 01t ¢ mentioned, was the
Focs.u.1 that called the hardy pioneer to conquests 0;1 new and
El’l\'lt]l]g‘ fields in the far-off Lake Superior region. The bul:-
Iness of exploring and mining is new to hin? bu't Le eute:
n}‘ro it with the same zeal and indomitable ,enertr as tl l':
displayed by his hrother who builded his log caiil in tlla
(‘;ak openings of southern Michigan, or set h?% slow ir tlle
fat soil of the prairies of Tllinois, ’ ! e
.It is worthy of mention that the opening of the copper
mmes was an event which preceded only b\? a few years} ‘Iche
discovery of gold in California and Auétréia-—a diqcover*l
that set the whole world in motion—and then was the?re Wl‘t’)
nessed a gigantic movement of peoples which in magnit d:
and beneficial results surpassed the Crusades. The V(VZzL]ti o}
the \\w?x'ld was greatly augmented; there was a new distribu-
h.on of the inhabitants of the earth and vast territorie
hitherto remote and almost unknown,speedilv be‘ o
nl((m.s states with sovereign inﬂuence., | )
Inly about thirty-six vears : e Vvas
by the waters of ])dake; i[esll(b)l;&li)htz;i *‘(M ‘tel“t?r.y W'TaSh(?d
© waters of I _ Aluron, gan and Superior, in
th.e northern division of Michigan, was an almost nnbro],'en
2‘11(161’]]088. The missionary and fur-tradine village of S‘l:llt
Ste. Marie had existed since 1668; the foundber of tie miﬁq(' ;
was thg noble father Marguette. There was an humblehdf)‘n
sion at L7Anse, situated midway between the east and \l\n: -

came 1)01)-
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end of the lake on the south shore, and a mission at La
Pointe on one of the Apostle Islands, founded by Allouez in
the year 1665. .\t Fort William, on the north shore, there
was a trading post belonging to the Iluron Bay Fur com-
pany. In the yvear 1844, a small stockade was completed at
Copper Harbor, and named Iort Wilkins; one company of
T. 8. infantry was posted there. _About the same time, per-
haps a year or two earlier, an United States land office or
agency was established on Porter’s island, on the north side
of the harbor.  These establishments formed a nuclens of
settlement—the stars and stripes waved a welcome from the
tall flag-statf’ to all comers. The writer well remembers,
after a lapse of thirty-one years, the thrill that ran through
his breast as he beheld the good old flag floating above the
trees on his approach to Copper Harbor, atter tedious coast-
ing along shores that were well termed “a howling wilder-
ness.”  Copper ITarbor was a safe and convenient port, and
copper was found right on its shores. It immediately became
an objective point—a depot of supplies, and the busy centre
of fleld operations. During the season of 1845 and *46, the
rocky, wooded shores of the ILarbor were gleaming with
white tents and teeming with life; it was a grand encamp-
men’ of eager adventurers. In 1846, a sub-land agency was
established at the mouth of Outonagon rviver. This river
afforded a good harbor for small coasting boats, and speedily
became a lively camp—after Copper Llarbor it became a
second point d’appui tor copper or mineral explorers. Irom
these two harbors the large fleet of canoes, Mackinaw boats,
whale boats, batteaux and small gloops sailed and paddled all
around the mighty lake, visiting every cove, bay, ereek and
river. There were no roads in the wilderness, hence explor-
ing parties clung to the water ways as long as possible, and
when it became necessary to take to the land their boat was
hauled ashore and, with surplus provisions, cached or covered
with brush. The explorer, then shouldering his pack, his
pick and shovel and compass, struck out boldly into the for-
est. It the U. 8. surveyors engaged in making the linear
surveys had preceded him, he followed a “blazed” line; but
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-_—

it the ¢ v had ot ‘
e country had not been thus marked, the compass, or

:«f;wta:nct, was his only guide. Davs and weeks were passed
ntoilsome mareh through the "‘deép tangled \\'()(;(l " tral ) Tet(
erops and ranges were caretully searcied tor \:eins lmc “]
topugraphical sketehes were made and mineral Ioéat('p“f
«se?e(:‘ted 1"'01' entry at the land office, or as 4 basis 1'(’)1"21 “li)elllf
;1%1t, \\’]11.(3]1 b‘emg granted by the government would enib]e
tm to mine for copper and other ores, Atter a day of toi]
zu}d hardship, he made his camp fire hy sonte strem;}' a c( )
u? tea, some hard-hread and pork COLIJStitutt‘d Lis ’Qi(m l:}p
dx.et, unless he was fortunate enough to carnish h]L tl ‘b
with a brook trout captured from tl?e strea?n athhis t';ete(ll)svb
1O means a rare occurrence, Every rivulet and Lrook iy ;hids‘
well 'watered country swarmed with these vamey ¢ )ecl"l ‘I
beauties.” The spruce and fir groves were WZH su'/) )l?Qd \"ei
ruttled grouse and porcupines, both so tame thétltﬁrle\' cz)‘l];il
be knocked over with a stick, or spitted on a Jacob staff Tl} (>
'wo?ds swarmed witl mosquitoes, black flies and u;;at l;t
}‘rhlle there was a certain harmony in the droni n: of"bélmz(
insects, their direct attacks did not tend to “soothbe the 'lfeb'e
age breast” ot the irritab]e homo. S\\'BQt—SIHQiHHQ: e\'erw:(tj \
boughs—ﬂ)ine, spruce, cedar or hemlock,—spreaa u )ort; f}en
leaves, with a log for a pillow, a pair of blankets \Ivra lj
around him, formed an inviting eonch. Other Cox'(alili)'?fr
th}e e was none, save the solemn trees and the vaulted ari(;ﬁ
of .heaven. Exposure to storm and rain could not |
avoided, but the sublime reverberations among [hé hills )Et3
;1\ Iiake Superior thunder storm reconciled the drencLeti
59 T ' 3 o [ A
e 0 i 33 o ttine o e o O ot
© : ' perior eminence, 3
Mt .1 1sgah of the wilderness, fully compensated for all h‘is
toTI in the ?ow grounds and pestilent cedar swamps ThAe
'bnght sunlight alone, after days spent in the gloom . for
Is most .cheering. He seats himself on the P;]qe ogao(lﬂei?i%
'}]]ih, ’;Z his ;oflne-vmrade ]‘11.})?’ fashioned out of the knot of a:
| _p o and slowly puffing, looks. Far below him and
stretching away to the south as far as the eye can reach lays
3 vaa vy I Y 7 ’ ! b
& vast unbroken forest, the variegated foliage, softened i)y
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distance, resembles a Dbeautiful natural carpet, which the
looms of Persia or Turkev could not copy. In another
direction sharp, conical peaks, towering aloft, are clearly
defined against the blue sky, and awaken hopes in the breast
of the ever practical explorer, or copper hunter, of new and
rich finds iu their hidden recesses. The great solemn lake
bounding the northern horizon, so distant that the rippling
of a summer breeze on its face is not seen, looks like the
“deep, dark blue ocean.” DBut the copper hunter has other
joye; when he is so fortunate as to find a rich vein of min-
eral his exeitement and delight is such as not to be deseribed.
The result of such a discovery is generally a sudden rush
for the lake shore, a launchiug of the boat, and a hasty
descent upon the first land office, in order to record “location.”

After this hard campaign, look at our explorer as le

lounges about the agency—his apparel is coarse and tattered,
his face bronzed and bearded, but his health is perfect, and
he comes from the woods robust and iron-nerved as an In-
dian returning from a long successtul hunt. He is a per-
fect picture of our northern pioneer—Dbrave, alert, sagacious
and enterprising; sometimes stormy and belligerent.

In the earlier days of settlement, indeed, until quite
recently, Lake Superior could be practically reached only
by the way of the lakes. Embarking at Detroit, the chiet
commercial city of Michigan, the voyage carried us through
Lake St.Clair and the beautiful river of the same name;
across Lake Huron and np the picturesque St.Mary’s river

to the falls, The Sault Ste. Marie was the head of naviga-
tion in that direction. Passengers and freight destined for
the upper country had to be transferred across a portage
one mile long. Subsequently, a tram road was built across
the divide, later still, so rapidly does the business of the
mines increase, the United States government made a large
land grant to aid in the construction of a ship canal. This
canal, with two stone locks, was opened for navigation in
1855, Since the completion of this important work steam-
ers and vessels of the largest class, have passed through it

into Lake Superior. Prior to its completion Lake Superior
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was navig: i
111 wigated by a small fleet of inferior steam and ¢ il
vessels, most of which | i i : ( o
, ; 1ad their origin ;
and were lLauled across the 4 t"”gm Xm e er s
; portage. At this ¢
o ¢ ] : % At this date, 1878
fhe canal is eing enlarged, the water deepened to 16 ¥, i’
nd one immense lock 515 ‘ wide o
nse lock 515 feet lono S { i
et erve loek et‘ lonlgj and 80 feet wide cop-
" ID. | ower reaclies of the river, in shoal places, ar
it 0 1 - =1y ira%
1? dredged to 1S feet. The United States treasur N
eng dredged to 1 t ‘ CASUIY s
PP “;_Squnda for the work, and it is under the uu
visicn of U, S, enei Jai K o o
- O engineers.  Daily lines of
| e 3 s of large, s
neat steamers now sail from Bufialo, N. Y é‘fe’ Edfe Iy
ot stea . 10, .Y, Cleveland, O
» trom Chicago, 111., s i V i,
D 0, o and Milwaukee, Wi i
- : ' ankee, Wisconsin
.{111 nlnpomant points on TLake Superior. There is 1l r
Wise a large fleet of goi . wade,
o sail vessels encaged i
e . § engaged in the same trade
uperior country j g { ‘
lincss peborie e 611-8 NOW approached by four railroad
; i by hicago a Northw
otts, the " oo Oh (oto ]and 1\01thwestern, at Mar-
Visconsin Centra] at Ashland y
Dhette, Ashland, the Northern
peite lnd 1the St. Paul and Duluth, at Duluth.  There
e oc]a railways of' importance in the Upper 'Penip
nla, namely: () : nagon
» amely: the Marquette, Houghton and ()ntnonao’o
R. IR. and the Mineral Raage Railroad -
le " . o . ;
thel tclop%)el mines under consideration aye situated on
south shore of Lake S i ' . !
L uperior and on Tsle R i
T ® ’ sle oyale, in the
Ipr unsula of the stat " Michi Tnited
. e of ‘ni
of Aot OF the state Michigan, United States
o AKewe N, I11\6 nnmg s prosecuted in the counties
veenaw, lIsle Royale, H i
yaie, Houghton and O
o . e, ntonagon.
“opper ore has been found in Marguette and Barags cor
ties. About Lat. 47° W Long. 88= w lfgd Ny
. 4 : i
ho ot L g. & est Greenwich
] T or Trap r: g i ) :
gl ;n]m . tatp 1l(mg§, reaching from the extremity
: aw point to the Poreupin i y
¢ . € mountains, is
P : reuy 8, 1s about
u m]fzs longr:»r, having a variable widt], of from four to
vel ¥ i istri
s ; nz;les.l There is another distriot in Michigan known
sle Royale, the M; ’ 7 '
yale, Minong of early tr
. g Y travelers, These tr
elers viewed this i i . ng 1t
island with pecnli:
1ar favor, regardine it as
the most promising eround fi Srciive Scl
e mo € ground for the production of copper;
o I1e>,Ie reasons, doubtless. On the rocky shores of t} 7
1sland the belts of tr — "
rap were denuded—g] )
s the : cleaned of earth op
— 12t the small veis i
18 with copper gl ing i
| 1stening in tl
ganeu g ! ° ! .
gangue can be seen by the most casual observer. The
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shingle beaches also contained much float and pebbles of
copper metal which could not faii to attract the notice of the
voyageurs as they, wind-bound, paced np and down the
beach or loitered around the camp fire. Isle Royale is 40
miles long by 5 miles in width.

If we take a map of Michigan and look for Lake Supe-
rior, our attention will be fixed by a long narrow point,
which, starting from the south shore, projects in a northeast-
erly direction nearly half-way across the lake. If, as some
of the old writers deseribed it, the eonficuration of Lake
Superior is a bent bow, then this point is the shatt, with the
feather end held in the Porcupine mountains. This shatt
is the famous Keweenaw point, the chief locale of the cop-
per mines. In strictness and in accordance with local accept-
ation, the term Keweenaw point only applies to the land
lying northeast of Portage Lake. DBut, since the comple-
tion of the ship canal across the portage, the term must be
changed; for, in tact, Keweenaw point is an island. So, for
convenience, we shall assume that Keweenaw point is an
extension with the Trap range. This trap range forms the
back bone of this particular section; its average elevatiomn
above the lake is, say 600 feet; some peaks or ranges, as for
example, mount Houghton, Wheal Kate and the Poreupines,
attain a height of from 800 to 1,200 feet. The trap range is
flanked by comparatively low, level country, underlaid by
the red sandstone formation. On the coast line, at varions
points, picturesque cliffs of red and variegated sandstone
tower above the lake, with deep water at the base. For
reaches of several miles, these cliffs present a bold front to
the Jake and, in stormy weather, the mighty waves beat and
surge up against them with sullen, impotent rage. In
winter, when these rocks are covered with ice, formed by
spray freezingas it fell, or by a crystallized water fall, they
present a very prized yet rare appearance. In the earlier
days, when small boats were used in coasting, these frowning,
iron bound shores were the terror of navigators. At numer-
ous points along the trap range, owing to the tilting of the
formation, at an angle of say 55 ° from the horizon, occur
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picturesque knobs and cliffs from one to two hundred feet
in height. These cliffs face to the southeast, have rough,
weather-worn, broken outlines, and very much resemble
battlements. On the northwest side they slope gradually
down to the lake level, or conforming sandstone. Small
lakes and beaver ponds are common features of the land-
gcape. Streams springing from them meander at first
slowly through the tangled copse, but coming to the junction
of the sandstone and trap oun the southeast they leap down
in foaming cascades, a sheer descent of one hundred feer,
or more, and then hurry away to mingle with the flood of
the great lake. There are no large streams having their
source in the trap range, owing to the narrowness of the
water shed.  There are some noticabie breaks in the trap
range, the greatest of which is the great gorge or trough
of Portage Lake. This trough strongly resembles and
suggests the work of a glacier. The Ontonagon river
also crosses the range at the bottom of a deep gorge,
which must have been formed by a dynamic agent
greater than the present river. Originally the country
was densely wooded, but in the vieinity of the mines
the land is being rapidly cleared for economic purposes.

As a rule, the drift on the range is deep; vegetable
mould on top, sand, gravel, clay, hard pan and boulders
down to the bed rock. But at many points the conglom-
erates and trappean rocks are denuded; at other points im-
mense deposits of erratic boulders, the talus of ice-bergs
are spread over the surface. Yet the range is by no means
so rugged as might be inferred; there is much level coun-
try, and the engineer experiences no serions difficalty in
making common roads and railroads. It is true, steep gra-
dients must De overcome in ascending from the lake level
to the summit of the range, but after that is accomplished
the rest is easy.

Such were the physical features of the copper eountry
when the pioneer entered into possession of the land. It
was not a land flowing with milk and honey; far otherwise,
It was a hard, forbidding wilderness to grapple with; it
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called for the exercise of the most exalted courage, the most
endaring soul-strength. It was a land of isolation, of snow
and frost, of almost descrt harrenness in regard to a supply
of the simplest food necessary to support lite.

GEOLOGY.

As mining was to be his chiet business, a knowledge of
the rocks and vein phenomena had to be acquired. As a
rule, this man was not tamiliar with the science ot geology
and mineralogy, or with the arts of mining and exploring; of
these he scarcely understood the first principles. But this
tyro, who was in time to become the skillful explorer and
sucessful manager of mine affairs, was a bold man and full
of expedients. Iverything was to be learned by practical
experiment, by diligent application, and at the expense of
toil, hardships and sufferings witold.

The geology of the country was not well understood even
by men of science; many novel features were presented
that would have puzzled a Dana ora Lyell. What wonder
theu that our pioneer miner, under these adverse cirenm-
stances, did often at first blunder and stumble, fail, and lnse
his time and money. In view of his final, splendid achieve-
ments, a mantle of charity should be permitted to cover his
eatly mistakes.

As a preliminary step to mining, veins and lodes of value
had to be discovered. The explorer after some dear-bought
experience learned that in the trap range only he must look
tor metalliferous veins of character. Ile had been wander-
ing far and near, indefinitely, in search of cupriferous and
argentiferous deposits, in regions as likely to contain what
he wanted as the limestones of Niagara or the sandstones
and shale of lower Michigan. 1lis efforts must be concen-
trated; the trap range, described on a former page, is his
stage. The trap range, or “mineral range” consists of beds
ot trappean rocks, or melaphyr of varying thickness, with
belts of eonglomerate intercalated. The conglomerates vary
in width from a mere line to several hundred feet. The
trappean rocks of the series also vary in thickness from
twenty to more than one hundred feet, and are often highly
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amygdaloidal in character.  These beds have a general
northeasterly or southwesterly course, following the general
sweep or curvature of Keweenaw point; thev dip to the
northwest, at varying angles, in different localities, from
45 °t0 55 7. At Portage Lake the course, or trend, of the
Lelts is N. 35 © east,

In this formation copper and associated silver are found
in either fissure veins, contact veins, or in amygdaloid and
conglomerate lodes or belts.

The true, or fissure veins of working value, are contined
to that sub-division of the copper reg'on known as the
Reweenaw district, in Keweenaw county. These veins cut
across the formatior with a course north, a few degrees
west, with a slight dip to the east.  Mines based upon these
fissure veins, as for example, the “old CLfA™ and Central,
have proven of great value and persistence in depth. The

tamous mass copper, which has astonished the world, is pro-

duced by these mines. .

Workable contact veins are rave; but the Minesota mine,
once so famous as a producer of mass copper, and situated
in the Ontonagon district, Ontonagon county, was in a con-
tact vein, as are also its neighbers, the National and Rock-
Jand mines.

The amygdaloid and conglomerate beds, belts or lodes of

the Portage Lake distriet, third in order of cupriferous de-
posits, and latest known, are very productive and persistent
v depth. In the language of the country the amygda-
luidal and epidotic beds containing copper are called “lodes,”
while the conglomerates are termed “belts.” These belts
and lodes have the same course and dip as the “country,”
or associated rocks, and are a part and parcel of the forma-
tion. They ave unlike true veins, having no regular well
defined walls. These lodes and belts that are so rich in cop-
per, do not, in character of “vein rock,” to a casual observ-
er, seem to difler one particle from neighboring belts which
contain no copper. Why copper, in ample quantity, should
seek a home in ¢Ais belt and not in that, is a mystery.
Who will please sclve it? These belts and lodes, contain.
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ing small mass and stamp copper, have been worked, thus
far, most extensively and profitably in the Portage Lake
district, but they are tound of value in Ontonagon county,
as well as in Keweenaw. They are also found, both con-
glomerates and amygdaloid, in the district of Isle Royale:
small fissure veins have been wrought on that island.

In the Poreupine mountain district, beds of grayish sand-
stone have been found, containing from three to four per
cent. of copper. The grains of copper are exceedingly com.
minuted, and evenly blended with the indurated sand. The
Nonesuch mine rock affords an example.

In the Iron River section veins of silver ore have been

-discovered, quite recently, in beds of sandstone and slate,

Their value is prospective.

In the early days, the fissure vein was the one exclusively
sought for; it was considered the one thing needful. In
fact, nobody knew anything about metalliterons beds of
copper, and as a matter of course they did not trouble them-
selves about the unknown. The discovery of fissure veins
was a comparatively easy task. The south side of the range
presented many bold escarpments—tall ranges of cliffs form-
ed by the tilting of the formation—veins crossing the for-
mation and dividing the cliff would be detected in exposed
places; or the deep “breaks” filled with earth, would point

-out the probable line of the fissure. The “CLff vein’ was

found in the face of the cliff, on the property of the Pitts-
burgh and Boston Mining Company, four miles southwest
of the port of Eagle river. In 1846 the mine was a success,
although only recently discovered, and its vein became an
examplar for the explorer. To its hionor, be it said en pass-
ant, the Cliff’ mine was for many years a beacon light that
encouraged nining pursuits in other places on the peninsula,
and prevented, in times of doubt, uncertainty and finaneial
difficulty, and entire abandonment of the country.

But had our early explorer possessed more light—known
about belts and lodes of a cupriferous character, stupen d-
ous blunders, in following after the ignis fatuus—fissure
weins-—wonld have been avoided, and millions of dollars
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saved; and the country would have been a decade ahead
of what it now is, in progress and population.

Owing to the dense underbruash, and the deep drift—trom

4 to 20 feet—covering the country, the finding of under-
lying beds of rock, with metalliferous lodes, was a costly

and difficult and doubtful operation, necessitating expensive:

treniching, heavy pit work and handling of water. Skillful

engineering is also in demand; and the only guide or clue-

that the explorer often has, is a piece of float rock or stone
picked np on the surface, showing traces of copper, to the
lode he is searching for.

“Float copper” is found all along the range for one hun-
dred and fifty miles, in size from a pigeon’s egg up to a
“mass” of 18 tons. Old gold hunters have remarked, in
view of this phenomenon, that if, instead of copper, this
“float” were gold, the whole country would be torn up and
washed with the hydranlic apparatus of California. TFor-
tunately for those owning farms on the range, nature is not
so prodigal of her chief treasures. Yet the gross value of
the float copper, hidden in the drift and under the waters
of the great lake, must be very considerable. '

The explorer of to day is a man quite accomplished in
wood-craft, has a practical knowledge of the surface of the
country and of’ the underlying rocks, of the working mines
and the veins and the beds in which mining is being carried
on. Ile can use a theodolite and make a map, and unless
controlled by some absurd theory, or visions, such as dreams
are made of, he is trastworthy—of course the explorer of to
day has the light of all past experience in the mining
region to guide him.

Upon entering a field for discovery, if there are no out..

croppings to afford a clue to a vein or belt, the explorer
scours the woods for specimens of “float” copper with vein
rock adhering. The wrack of the glacial drift in this re-
gion is from the east, northeast. This track is plainly to be
seen, in favorable situations, by the beautiful grooves scored
in the surface of solid rock, and in spots where the eourse

of the heaped up boulders of trap and conglomerate have:
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been arrested. A favorable specimen found—and the mor-
angular and less rounded the specimen is, the better—the
explorer turns his steps in the direction whence the drift
came; if, as he advances, the float evidences of a vein accu-
mulate, are less rounded or worn, he is pretty sure that the
object of his search is near. ITe now proceeds with greater
ca;'e, noting every “sign’” like an Indian on a trail, till he
comes to a line beyond which there is no “float’ of the kind
he has been following. Ile pauses, for this is an indica-
tion that he has passed over the lode he is in quest of.
Retracing his steps, he, in accordance with his best judg-
ment as to depth of drift, sticks an initial stake,and directs
his men to sink a pit there down to the solid rock and drift
therefrom towards the vein.

The vein, or lode, found, the next step is to sink pits on
the longitudinal conrse of the vein, at as many points on
the property as may be desirable to prove the lode super-
ficially.

Shou'd the several pits enconrage the beginning of mining,
the next process in that vein is the clearing of the forest
and nndergrowth; the ouilding a wagon road out to the
nearest settlement; the erection of” a few log huts or cabins
for the workmen, and the sinking of two shatts, say four
hundred feet apart on the lode, and one hundred feet deep
from the surface, or “grass;”” counecting the same, at that
depth, by means of a dritt, and not neglecting some stoping,
in order the more thoroughly to prove the value of the lode
before venturing upon more extensive mining, costly sur-
face improvements and mine plant.

Quite recently, the diamond steam drill has been used
sucessfully, as an instrument in explorations. The dip
needle has never been much used in the discovery of copper
lodes. Yet the rocks ewse a marked deflection of the
magnetic needle, which deflection is greatest near some
well-known working mines. The common compass is not
trustworthy as a surveying instrument on the trap range.
Burt’s solar compass and the theodolite are the instruments
relied upon in geodetic work. All the land has been sub-
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divided and marked in accordance with the United States
system of’ linear surveys. The section and town lines are
of great assistance to the explorer, and those lines, as a rule,
form the demarkation or boundary lines of the several
mining “locations.”

The copper produced by the mines of Lake Superior, is
virgin or native copper, almost chemically pure as it lies in
the vein. Stamping, washing and smelting are processes
only necessary to free the copper from its rocky matrix and
put it into a merchantable shape. The copper of commerce
is turned out of the smelting works in the form of ingots,
bars, bolts and cakes.

ixperience has pretty well settled the fact that if a lode
does not show on the surface or back copper in quantity or
percentage large enough to justify regular and profitable
mining, it would be a waste of time and means to sink
deeper in the vain hope of finding richer ground. Much
money has been squandered in our copper districts by min-
ing in lodes that were poor to start with. The error ought
to be avoided in future. It is true, instances are known
when the surface show, by careful analytical trial and a
practical treatment of a quantity of the vein rock, has prov ed
to be all that was desirable; yet it was further shown that
after one or two levels had been opened in the nine, and
the rock stoped out and sent to the stamp mill in consider-
able (uantities, the percentage of copper was found to be
0 low us not to cover the cost of mining.  Of course, such
a result was disastrous; the fair inference is that the trial
experiments were faulty.

[t xometimes happens—we hope rarelv—that mines of
no intrinsic value are kept alive for the purpose of specu-
lation in stock, or for the support of impecunious employes,
It is pretty well settled that really good veins, lodes
and Dbelts, us, for example, the Central, the Cliff, the Calu-
met & Ilecla, the Pewabie, and others that might be men-
tioned, all rich on the surtace, do not fail as depth is
attained, but on the coutrary are, it anything, vicher at the

greatest depths.  This is a noteworthy feature of our good
mines, bhut there are some exceptions.
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1t is not to be denied that there is always risk, wmore or
less, in mining ventures; but the gains are often enormous—
and the net gain is far in excess of legitimate losses, so far
as the copper mines are concerned. Ilas mining on Lake
Superior been more hazardous than others of our great in-
dustries? Has it not done much to encourage settlement,
and hasten the march of eivilization? Aund s it not as
respectable a business as any other, when prudently and
honestly followed for legitimate ends? Certainly the pro-
duction of gold, silver, iron, copper, and other useful metals,
is of great benefit to the world at large.

In the preceding pages of this paper allusion has been
made to the so-called ancient miner. A brief nctice of this
man who, no doubt, was respectable in his day and genera-
tion, may not be improper in this place. This man who
wrought in the copper mines probably belonged to the Stone
Age of therace. If born at a later period he was——although
very sagacious in the matter of finding copper bearing
lodes—a rude miner, using rounded stonex or boulders for
hammers, and mining by means of fire and water, calcining
the vein rock with a fire made of wood, and rending the
vein by throwing water upon the heated rock. Ile managed
to mine from 10 to 20 teet in depth, or down to the water
line. TFurther he did not go on account, probably, of the
difficulty he had in keeping his pits and trenches clear of
water. Ile had no means of cutting up or removing any
considerable masses ot copper. There have heen found in
ancient pits masses of copper from one to three tons in
weight, which show evidences of hiz work.  The stone ham-
mer marks ean be distinetly seen: the angular picees of the
mass have been removed; in zome cases the mass has been
partly raised, and the blocking which shored it up remains;
broken Lammers, rude copper tools and plenty of charcoal
are found in the pits.  What a griet to the enterprising, yet
anskillful miners, to be obliged to abandon so fair a treas-
ure! These ancient pits are found by our explorers by
observing on the surface of the ground ecireular, or trench-
like depréssiuns, in lne for a distance of several haundred
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were called, were issued in Washiogton; these permits at
first covered mnine square miles, but afterwards were re-
duced to one square mile. So great was the demand
for permits, it was soon found that the whole south shore
of Lake Superior would not (if the issuing of nine mile
permits were continned) be big enough to give each one of
the nnmerous and importunate applicants a slice. These
permits were authority for taking possession of any lands
not otherwise claimed. The holder of a permit was allowed
one year for exploration, and three years more to mine, with
the privilege of two renewals of three years each, making
the whole term of oceupancy ten years. The Departinent
required returns to be made to the Mineral Agency giving
an account of the work performed and mineral raised, and a
payment to the mineral collector, at the rate of twenty per
cent. mineral value. The term of the grant, or lease, was
presumed to be ample to enable the fortunate Lolder thereof
to realize immense gain—such wealth as would enable him
to leave his mine, plant and improvements without regret,
free to the next comer. Afterwards commissioners were
sent out to appraise the mineral lands and fix a money value
on them. Five dollars per acre was the valuation. Later,
all lands were open to pre-emption except mineral lands.
Finally, all lands, without exception, remaining unsold;
(save school and canal lands,) were thrown open to pre-emp-
tion and sale, and could be purchased for one dollar and a
(narter the acre.  Lands held under permits required per-
sonal occupancy. After so many changes of policy it will
be seen the Government settled upon this—the wisest plan
of all.  The fixing the minimum price of one and a guarter
of a dollar per acre gave all an equal chance to obtain land,
the poor man as well as the rich; it promoted settlement,
and was not so encouraging to mere speculators in lands who,
as a vnle, are a drawback to the country. The same wise
system extends over all the territories wherever the govern-
ment owns land; gold and silver lands are-held at the same
price as agricultural lands; aliens as well as citizens may
purchase. By the laws of the State of Michigan no corpo-
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salue one hundred dollars; another 3,000 shares, the par value
of which was ten dollars. 1t was not until several years
later that the State of Michigan enacted the wise and salu-
tary mining laws now on the statute book, fixing the num-
ber of shares of each organization at 20,000, with par value
fixed at §25 per share. These laws have heen amended
g0 as to permit actual working companies 1o consolidate,
and thereby virtually increase the number of shares; alater
amendment also authorizes the organization of mining
companies upon a basis of $2,500,000, divided into shares
of the par value of $25 cach.

In the fall of 1848 we fiud in the copper region only
three small villages—namely, Copper Harbor, Eagle Harbor
and Eagle River—all lake ports. From that day to this
Copper Harbor has made but little progress—the har-
bor is the best on that stormy, iron-bound coast, and s
much esteemed as a port of refuge.  Other setticments
there were none, except where a mine was being worked.
There were no continuous roads from one viliage to another,
or bhetween the mines—an [ndian trail, or bridle path
winding through the woods, was the only patlr open. There
were few liorses or oxenj provisions and mine supplies were
packed on men’s backs. The old bush rangers found steady
empioyment. Travelers were obliged to go on foot; alil
pedestrians, in winter, were compelled to use snow-shoes.
Dog trains were used in the transportation of the mails,
The dwelling houses and offices
e generally few in number, and of
being constructed of logs.
giving just
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dred miles, through a wilderness, on a dog train. Travelers
“for below™ or civilized lands in the south, were obliged to
“snow-shoe it” the same distance. To reach the land
office at the Sault, the same conveyance was resorted to, and
a month was sometimes consumed in acconplishing a jour-
ney that now, by ril, would be made in twelve hours. The
isolation of our pioneer miners was somewhat oppressive;
the deep snows and fierce storms of winter did not tend to
soften the feeling. Yet the people were lospitable to a
fanlt, and werc always more than glad to receive a visitor.
It is not deemed necessary for the purposes of this paper
to give a detailed description of what we term the pioneer
mining companies, operating in the year 1847. A brief
running notice must suffice.
THE PITTSBURGIL AND BOSTON MINING COMPANY
1Iad worked a vein of black oxide of copper at Copper Har-
bor, just east of Fort Wilkins. A few tons of this ore had
been raised, when not proving profitable, the company
transferred its men and supplies to another location, after-
wards known as the Cliff mine.
THE ISLE ROYALE MINE
Was in the immediate vieinity of Copper Harbor, but it
was soon abandoned. In the next decade a mine of the
same name attained prominence on the south side of Port.
age Lake.
THE LAC LA BELLE AND BOHEMIAN MINES
Were sitnate on the south side of the range, in the con-
glomerate and syenitic rocks, on the high lands overlook-
ing that charming inland sheet of water, called Lac Ta
Belle.  These mines were in fissure veins, and the copper
was in the form of yellow sulphuret and grey ores. Al
though work in these mines has been discontinned and
resumed more than once, thus far they have not reached a
paying point. A small smelting furnace was erected there
about eleven years ago, and quite a village built, but noth-
ing is doing there at the present time. The government
voted 100,000 acres of land to improve the outlet of Lac
La Belle, and piers were built and the rim dredged so that
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large steamers entered the lake. DBetween (Jopperd%arl)oz
and Eagle Harbor several veins were ’Work?d .at ‘ ifferen
points, but they aever reached the dignity of mmebv.
PHE NEW YORK AND LAKE SUPERIOR COMPANY |
Was operating at Agate Harbor; the mine is not known
to-day.
TIE NORTH-WEST COMPANY '
‘Was mining in a bluff back of Grand Marais harbor; inan
open cut quite a handsome show of copper was to be seen.
This mine has been idle for many years.
THE RBAGLE HARBOR COMPANY, .
At Eagle Harbor, was working quitea l.arge f(;)rce, and Bh(:)lvi‘
property bid fair to be one of the great mines of the countl:}l.
The harbor proper is a good haven, though small.‘ 'fhebx‘/l -
lage was handsomely situated at the west end of .t 18 Ey.
Mining was being conducted near the lake shgre, lnBa t 8-
sure vein, with considerable mass copper‘showmg. u1 as
4 mine, this vein was not a success. tlhe Ea}gle Hm: ior
property covers nine square miles, and is ‘conmdercd va lu-
able. Being favorably situated on the Trap Range, t 1((;
chances are that good paying mines will yf}t b~e dev:e]ope
on this great property. Kagle Harbor is t.ne shlppm)gf
port for the Central, Copper Falls, Amygdaloid aud other
mines,
COPPER FALLS MINE .
Is situated onthe high lands overlooking L%ke Superior,
a few miles west of Eagle Harbor. This mine has b.een
worked since its organization down to the present tml)e
with varied sucess. The works are in a fissure vein and in
the ash bed. Ball’s steam stamps are used on the 1T1ine; at
this point they were first introdaced on the Lake. A}thm}gh
at times the show of copper in the nine has beujn' ricl, yet
the company has never been tortunate in receiving many
dividends from profits—8100,000.
NORTH-WESTERN COMPANY,
Working a location a few miles southeast of E%:Ligle River;
vein or fissure, carrving heavy mass copper. lhe‘ f'anter-.
prise did not prove a success, although in the opinion of
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good mining men it ought to have succeeded. It may in
the future, if work upon the vein is ever resumed.

LAKE SUPERIOR COMPANY.

This is the Pioneer company, par-excellence; situate 13
miles south of Eagle River. There were twenty buildings
ou the property; séventy men ewploved; two shafts sunl,
125 and 150 feet respectively; ore raised from the mine wags
considered very valuable, as follows: Silver %568, Copper
8200, per ton of rock. This mine -had a small stamp miil
and a saw mill, the first of the kind in the region. Mr. C. C.
Douglass, one of D, Houghton's assistants in the geological
survey, was the superintendent. But this mine failed in
reaching a permanent position. In later years, farther back
in the conntry, under the greenstone bluff on the same
property, a new mine was opened on a handsome fissure
vein and called the Pheeniy.,

THE PINISBURGH AND BoSTON OR “CLIFF MINg.”

This celebrated mine had got fairly started in 1846, and
was situated on a nine mile permit tract, four miles south-
west of Eagle River village. The mine was upen a true
vein, and was just under the greenstone bluffs. It has heen
a very successtul mine; its history is well known. The
company has divided among its stockholders $2,980,000.
The mine has attained great depth, and has been worked on
a limited scale for the last fow years.

NORTH AMERICAN COMPAXNY.

This concern was operating half a mile west of the Clift,
upon a fissure vein carrying mass copper, but it has never
reached a paying point and is now idle,

THE ALBION AND MEDORA,

Working a little further west, under the same greenstone
cliffs, upon north and south fissures. Quite a large sum of
money was expended at these points but without adequate
success.  These mines are not active now,

FULTON MINING COMPANY,

Occupying a nine mile tract, and working a small fissure
vein, southwest of the Albion. Work was discontinued
after two or three years trial; the property to day is consid-
ered by good judges to be valuable, ~
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abors were rewarded by the discovery of the great Mine-
<ota lode, which eventnally becamne one of the greatest
copper mines in the world, prodncing for many years enor-
mous products of mass copper and much native free silver.
Tlitherto in the copper districts of Lake Superior mass
copper had been observed only in fissure veing. Dut here
was presented a new feature—and this copper region has,
from first to last, always been full of surprises or novelties
y-—a lode running with the formation,

in chemical geolog
hief burden, masses of

not a true vein, earrying, as its ¢
copper of great purity and several hundred tons in weight.
The lode lies between conglomerate and trap beds, and has
the same strike as the range, with a dip to the northwest.
The Minesota mine was eminently prosperous for fifteen
years, or more, and during that time it divided among its
shareholders the sum of £92.000,000; it was the bonanza
mine of its day. The success of this mine encouraged new
hopes in the breasts of mining adventurers, and was a great
stimulus to new enterprises all along the range. During
the succeeding decade many finportant discoveries were
made, and a Detter knowledge of the country acqnired.
“Great addition was made to the now long list of mining
corporations whose papers are filed in the office of the sec-
retary of State, and whose locations are platted upon the
large map of Lalke Superior copper mines.
After, as has been observed, enjoying 2 pex‘iod of almost
unexampled prosperity, the fortunes of this great mine
began to wane; the annual product of mineral decreased
more and more until finally the old management retired,
or in the terse language of the country, “got out ot it
1t is a mooted question whether the mine was really worked
out. 1t is assumed by some that the mineral portion of the
lode was lost in the lower levels, and that athorough system
of cross-cutting, or deeper sinking would again lead to the
discovery of the lode. At this date the mine is in the
hands of tributors. This mine was organized ander the
mining laws of Micl., Juue dth, 1855.
PIE NATIONAL AND ROCKLAND MINES
Are on the same lode, the first just west, and the second
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immediately east of the Minesota, and are in pretty much
the same condition as the last mentioned concern. Althongh
at one time prominent as good mines, and producing a
large amount of copper, vet they could never compare
with the mother mine; organized under laws of Micliigan in
1854

During the active existence of these mines, a large num-
ber of mines, situated both east and west of the Onto-
nagon river, were worked with varied success, extensive
improvements were made, the country opened up and a
large amount of money was expended, often without profit.
(A full list of these mines is presented elsewhere; space
will not permit a seriatim description of all.)

The most prominent of these mines now, is the

RIDGE MINING COMPANY,

Which has been working regularly and unobstrusively,
year after year. The mine is producing, of stamp and mass
mineral, about two hundred tons annually at a handsome
profit. In the judgment of good miners, this mine should
be worked more extensivley, in just proportion to its great
merits.

On the Evergreen bluff range, and east and west there-
from, we find many good properties—mines that have pro-
duced from one to three hundred tons of copper each,
namely: the Evergreen Bluff] the Flint Steel, the Mass, the
Ogima, the Caledonia, the DBohemian, the Toltec and
Knowlton; on the west side ot the Ontonagon the Norwich,
the Victoria, the Nonesuch, &e.

The one great imperative need of this section is a steam
railroad along the range. The mines are situated from 14
to 30 miles from the lake and Keweenaw bay; the streams
on the ridge are too small for extensive stamping operations;
therefore, for transportation of stamp stuff, supplies, &e,
the railroad would be a prime factor to success.

The above mentioned mines are mostly founded upon
amygdalvidal-epidote beds, which often present rich shows
of stamp copper, together with small masses. No doubt,
many of these mines are valuable; but the veinstone,
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charged, mainly, with stamp copper, requires for its extrac-
tion adequate stamping and washing machinery. The
stamp mills employed at these mines, it is believed. have
heen insufficient to build up prosperous concerns. The
stamp lodes of the Portage Lake district, many of them,
are no richer in mineral than certain belts in Ontonagon
distriet, but the Portage mines have succeeded admirably,
soley by reason of their great mills most of which reduce
four hundred tons of stamp rock per day for each mill
The example of Portage Luke mines is worthy of imitation,
especially as it is believed, that it followed, the result
would be beneficial to those most concerned. It is not
asserted that ¢/l of the mincs that have a “local habitation
and a name” in the Ontonagon district, will ultimately,
under improved circumstances, be remunerative but it is
candidly beleived that at some future time, perhaps not
distant, a fair proportion of them will prove to be profitable
undertakings.

It is a melancholy fact that at the present time, in this
once renowned district, mining, except on a limited scale, is
at a stand still.  The low price at which copper has ru’ed
for several years past, and the want of railvoad facilities,
has greatly disconraged mining enterprises thereir.

In Ontonagon county there is a large area of mineral
land that has been only partially explored, or not at all;
and new discoveries of great value are within the range of
probability, at any time.

The once flourishing villages of Ontonagon and Rock-
land are suffering from the general stoppage of mining;
their population has dwincled, and business is almost ex-
tinet.

Aside from its mineral resources, Ontonagon county is a
good agricaltural section, and the people of the county have
turned their attention to farming—a puisuit not commonly
popular in mining regions. The plow secins to be bring-
ing to them that measure of content and modest prosperity
svhich the miners’ pick and hammer have failed to insure.
‘Wheat, oats, gruss, potatoes, garden vegetables, small fruits,
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apples and flowers all do well, and some of them remark.
ahly well. '
PORTAGE LAKE DISTRICT.

This distriet is of more recent origin than either Kewee-
naw or Ontonagon. When the Cliff and Minesota mines.
and their cotemporaries were flourishing, the Portage Lake
mines were nhearly unknown. To day this district is the
busiest centre of mining, as well as the most wealthy and
populous. It occupies a happy geographical position,.
about mid-way between the extremity of Keweenaw point
and the Porcupine monntains. DPortage Lake, an inland
sheet of water from which the district takes its name, is.
one of the most spacious, deep and accessible harbors on
the lakes. Its basin cuts across the trap rang at Hough-
ton and Hancock, and at the head of Torch Lake, 16 miles
distant from Houghton, in a northeasterly direction, the
waters come very near to the range. Thus is a decp water-
way formed in close connection with the mines, a natural
advantage which has been of inestimable value in the devel-
opment of the country. At the south end of the lake, by
means of artifieial canals, Portage river has been made
navigable; at the north end, twenty-four miles from the
south end, the old Grand Portage has been changed to a
ship canal over two miles in length, one hundred feet wide,.
and 15 feet deep, with heavy hreakwaters projecting from
the shore into Lake Superior 800 feet. The river connect-
ing Portage and Torch lakes, has also been dredged and
enlarged. So that with these extensive and costly internal
improvements, Portage Lake is accessible at the two ex-
tremes, and the largest sail vessels and steamers navigating

the great lakes pass through it and touch at the mine docks,.

warehonses and smelting works, te discharge mine sup-
plies and take on copper. These advantages have rendered
Portage Lake a commercial centre, and the trade of the
other districts is gradually converging thither.

The villages of Houghton and Hancock, the first named
sitnated on the south side of the lake, and the last named

on the north side, less than one mile apart, and connected:
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by a draw-bridge sixteen hundred feet long, are flourishing,
well built mining towns, containing (both places and in-
cluding the mills and furnaces, foundries, machine shops,
saw mills, rclling mills and other manufactories located in
the suburbs,) about 8,000 inhabitants. The shore of the
lake, on the south side, is abrupt and rocky, and at a point
one mile back attains an elevation of four hundred feet;
on the north side the slope is steeper, and at a distance of
one-half mile the brow of the hill is nearly six hundred
teet above the level of the lake. The lake at this point,
scarcely one-half mile wide, resembles a river, and the steep
declivities, rough in outline, by shortening the view, tend
to confirm the impression; the whole scenery is picturesque.
The steepness of these declivities are rendered subservient
to mine economies. Those inines which lie back of the
lake on the plaing above, send their stamp rock to their
stamp mills, which are located on the immediate shore of
the lake, by means of inclized tram-roads; the gravity of
the loaded descending cars drawing the empty ones up.
At the head of the incline planes, the cars are moved to the
mines either by horses, or small locomotives. A large
quantity of water, from 1,500 to 3,000 gallons per minute,
is used in the stamp mills; hence these establishments are
always placed within reach of water. Mines that are sit-
nated from four to eight miles from an adequate streamn or
lake, are compelled to build railroads to conneet mine and
mill.

Nearly all of the copper mineral produced in the district,
about 20,000 tons per annum, is smelted at the Detroit and
Portage Lake smelting works, situated on the lake, opposite
Houghton. These works are quite extensive and complete,
and maintain an enviable reputation both in home and for-
elgn markets—a branch of these works is located at De-
troit.

On the south side of the lake there is a good copper
rolling mill.  There are five large, first-class stamp mills

located near Houghton and Hancock, which stamp and
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—vagh daily at least 1,500 tons of rock. A stamp mill costs
fromn 8](('/0.000 to £200,000. The fonndry and machine
shops are able to supply the mines with a large proportion
of the wachinery required; the saw mills also supply the
mines with pine and hard wood lumber and timber sufli-
cient for their need. There iz a flect of small steam tugs
and scows which bring tfrom a distance to the mills wood
for fuel, and timber and lagging for the mines.

At the head of Toreh Lake there are two large stamp
mills with 800 tons daily eapacity, and quite a village call-
ed Lake Linden has grown up around them; they Dbelong
to the celebrated Calumet and Hecla consolidated mining
company. Across the lake, near these mills, Mr. Gregory
has erected a large steam saw mill, a planing mill, and door
and sash tactory. Bituminous ecal, imported from Cleve-
land, Oliio, or Erie, Pa., is largely used at the stamp mills,
and is laid down on the mill docks and at the smelting
works at a cost of from three to four dollars per ton.
Good building stone—sandstone and trap rock—are easily
procured; a g(}od quality of red brick is made at L’Anse,
distant by water thirty miles, and at the same point the
best kind of slate tor roofing and marbling can be bad
in unlimited quantity. The forests of maple covering the
ranege furnish excellent fuel, while the pine, hemlock and
(te«l:u', growing alike on the trap range and the low Jands
of the Silurian rocks, have yielded thus far an ample supply
of timber and Jumber.

Thus it will be seen that all these necessary adjunets to
suceessful mining are possesscd in pretty full measure by
the people of Portage Lake. Tngot copper is transported
via the lakes, to Duftalo at cost of §4.00 per ton.

Between the years 1552 and 1857 considerable exploring
was done in the vieinity of Portage Lake, and mining was in-
augurated on rather a limited, parsimonious scale. Perhapsit
was advisable to proceed slowly. At first mining was most
active on the south side of the lake, and was confined to
the Isle Royale lode. This lode 1s an amygdaloidal epidote;
ite strike is north 32 < east; it dips to the northwest at an
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angle of 55 < from the horizon. Itz width varies from 4
to 40 feet; the copper found in it is in the form of rather
coarse stamp work, barrel work, (mineral not sent to the
stamps, but dressed with a hammer and, when the produet
was shipped to distant smelting houses, was packed in Dbar-
rels)) and irregular masses often three to four tons in
weight.  The vein rock is composed of a variety of miner-
als, such as quartz, cale-spar, prelinite, green earth, epidote,
ete.  Much native silver oceurs in the lode; the copper de.
posits have a tendency to make in bunches from 50 to 200
fee! in length; at such points the lode widens enormously,
and the yield of copper is very fine. DBut the objection to
the lode is that these Dhuneclies are not more persistent in
length, and that there is too mueh poor, unproductive ground
between them. The cost of passing through these poor
“hars” in regular mine work, and hoisting such a quantity
of roek to the surface, which has to be thrown into the waste
piles, militates against the suecess of the mine, eating up
the profits aceruing from the mineral raised from the rich
bunches. It is believed that by a consolidation of two or
wore of the present mining conpanies whose separate min-
ing territory is rather limited, and by confining the work
underground to the rieli shuates, or Dunches, the mines
could be made to pay a good profit.  The situation of these
mines in a settled country, with good roads, and in close
proximity to navigable waters, smeltine works, &ec., is
very advantageous. The following mines arve located
on the Isle Royale lode, namely: The Suurpuy axp
Coreasray, coxsornarep, (formerly the Shelden and Al-
bion,) the Graxp Porracs, (formerly the Portage,) the Tsrn
Rovare and the Hoveirrox, (formerly the ITuron,) the Dobe:
and Frue,

On the Shelden and Columbian, near the shore of the
lake, there is a fissure vein; course N. 12= W. and dip-
ping to the northeast. Thiz vein iz tour to eight feet wide;
veinstone, quartz carrying native copper, whitneyite and
domeykite. The vein is a strong one, but has not been
worked sufficiently to test its valne. There is another
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small fissure, erossing the Isle Royale lode in u northeastey-

ly direction, but of no apparent value.

On the north, or opposite side of the lake, on the sup-
posed extension of the 1sle Royale lode, in the year 18634
several mining companies were organized, and began work
inasmall way. These are the ienraxp, (formerly the
Ripley,) the Doverass, the Coxcorn, the Arcanray and the
Epwarvs.  The characteristics of the lode are similar to
the Isle Royale. Rich bunches, or shutes, of copper were
found, but owing to many causes, of these mines only the
Concord is at work, and that in a small way. These mines
have not been thoroughly proved up, but the indications are
sufficient, in the matter of copper, to justity a larger ex-
penditure of money in testing them. At the Arcadian the
ancient miner has left extensive remains of workings. The
vein, or lode, carries much heavy copper and first-rate
stamp rock. There is a small fissure crossing the lode on
the Dounglass, out of which a mass weighing one ton was
taken.  On the Concord, in the soft brown amygdaloid,
very numerous deep and perfect glacial grooves were obsery-
ed. The rock was polished, and the grooves were as perfect
as if they had been eut with a chisel. The score marks were

from one inch to four inches deep, and from a line, or
serateh, to six inches wide.

In the year 1853 on the north side of Portage Lake regu-
lar mining had been begun, and in the year 1857 on the
great Pewabic lode were found several mining organizations
namely, the Quixey, Pewanic and IFraxkriy. The Pewa-
bic lode has the same strike and dip, nearly, as the Isle Roy-
ale lode, and lies a little inore than one mile to the west of
the Isle Royale. I'or a mile or so in length, on the terri-
tory owned by the Quincy, Pewabic and Franklin, the lode
has been and is very rich in metallic copper; the yield
since 1860 has been large, and the profits handsome. The
lowest levels in the Quincy and Pewabic are 2,000 feet in
depth on the dip of the lode; the lode is from ten to forty
feet in width, and the veinstone is chocolate colored, quite
soft, and is associated with caleite or tabular spar, and many
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other minerals; some of the crystallizations are very pertfect
and beautiful. The copper has often taken the place of
crystals, and retains the form ot the extinct mn‘le'ral. Much
silver is found associated with the copper, sufhment.ly S0 "m
make it an object to be looked after by the silver pickers in
the stamp mills. The copper mined occurs in the forms of
mass, barrel and stamp work. Masses and bar]'e.l work con-
stitute perhaps 33 per cent. of the 11’1inerall raised. "lhat
part of the lode worked, or the veinstone mampulated, yields
about 2 per cent. ingot copper. Thereis conslderab'le waste
rock taken from these mines, as from all amygdaloid belts
of this character, and the stamp rock must be assorted be-
fore sending to the stamps.

In the year 1860 these mines had reached an assured
position, and within a year or two thereafter They began
to pay dividends to the sharehiolders. Eac?l of-the above.
mentioned mines have a first class stamp mill, situated on
the lake shore, tram-roads leading thereto, excellent 11}1'11@
plant, extensive ranges of offices, shops, good macadamized
roads, comfortable dwellings and tenement llO.USf}S. sup-
ply stores, hospitals, dispensaries, and are, in brief, model
industries.

The example and success of these mines gave character
to, and confidence in, the Portage Lake District. In the
early days of mining in this country this district was not
much esteemed Dy the copper magnates of Keweenaw and
Ontonagon counties, and, for a time, there was but one man
in the country to do it reverence, and that was Mr. Ransom.
Shelden. e was Jaughed at as an enthusiast, and little
heed was given to Lis word as he expatiated on the riches
of his beloved district. ,

The Quiney is the leading mine on the Pewabic lode, and
it is still maintaining its high character for regular produets
and handsome dividends. It was never a great Lurden te
its stoekliolders, the amount of money called in being com-
paratively small—8200,000—the mine from. the first )‘1.eldm' g
much copper, which was used in developing the mine, in
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lieu of assessments. This company, thus far, trom legitimate

profits of mining, has divided with its stockholders 82,200,

000.  The Quincy company has been working under an old

special charter, but this year, 1878, has organized under the

General Mining Laws of Michigan; capital stock, 40,000

shares—81,000,000. The Pewabic has divided $400 000

assessments, $240,000; the I'ranklin, 240,000 a»e»ment\

$380,000.  The copper ground in the Pewabic mine ix

short, and is now worked out on tle company’s property,

but the shute of copper, always so rich, extends to other
property on the west,

The followirg interesting figures are taken from Quiney
Mining Compam s report f\,l the year 1377, copied from the
j!/uzm/ Gazette.  The Quincy is a c/mmcle/ istic 1ine,
working on amygdaloid lodes of Portage Lake District;
thelefole these figures afford a fair &\hlb]t of the cost of
mining these ]odes‘

GENERAL SUMMARY OF RECEIPTS AND EXPENDITURES OF THE
QUINCY MINING COMPANY, FROM ITS ORGANIZATION TO DECEM-
BER 31, 1877:

EXPENDITURES.

For expenditures on location previous to 1856..... 8 42,007.98
For expenditures on Quincy vein in 1858, not now
worked.oooiiiiii i i, 65,000.00

For openings and e\plomnons on 3,800 fect ¢¢ east”
or Pewabic vein, extending to P01taoe Lake,
Preparatory to fature Work...... .....ivooveeeeeen, 11,500.00
For real estate and permanent improvements on
same, including dwelling houses, stamp mill,
machinery, 5tmm engines, tram-road, doCL,
warchouses and other buildings, and roads...... 670,641.63
For mining and surface labor, expense of smelt-
ing and marketing copper, and all incidental ex-
POOBCS. ittt tiviiiiiiiiiies cernrerie e raeaaaaans 7.955,183.66
Balance carried down........... R 2,5694,685.85

%1} 37‘ 710‘ 12

DIVIDENDS DECLARED.

No. 1 payable July 81, 1862............ $ 60,000
No. 2 payable February 2, 1863....... 80,000
No. 8 payable Augnst 5, 1863.......... 120,000

No. 4 payable February 5, 1864....... 120,000
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No. 5 payable August 15, 1864......... 160,000
No. 6 payable February 27, 1865...... 160,000
No. 7 payable February 7, 18€8........ 60,000
No. 8 payable March 20, 1869 ........ 40,000
No. 9 payable March 10, 1870......... 120,000
No. 10 payable February 6, 1871... .. 30,000
No. 11 payable August 1, 1871.......... 60,000
No. 12 payable Febmaly 15, 1872...... 200,000
No. 13 payable Aungust 1, 1872.......... 150,000
No. 14 payable February 24, 1873...... 100,000
No. 15 payable February 20, 1874...... 160,000
No. 16 payable February 15, 1875...... 160,000
No. 17 payable Aungust 1, 1875.......... 60,000
No. 18 payable February 15, 1876...... 100,000
No. 19 payable August 28, 1876......... 60,000 ﬁ
No. 20 payable February 15, 1877...... 80,000—$2,1380,000.00
Balance......coiviiiiiiiiiiiiini 464,685.85
$2,594,685.85
RECEIPTS.
From capital stock, full paid........ocveiiniiniinnnn. $  200,000.00
From proceeds copper and silver (43,126, 038 Ibs.
COPPET ettt vareenrarne sereenrunnraese sarens cvarareans 11,022,517.12
From interest received (less amount charged off on i
government bonds).....c.ceevverairinnne. ASTSITRRITI 50,953.66
From sales of real estate, Hancock, Mich .......... 46,508.34
From profit on sale P. L. & R. Improvement Co.
7 )< SO 7,150.00
$11,327,109.12
Balance brought down, being receipts over expen-ﬂ
dIEUTeS.veorvoeoeveae, ettt $2,594,685.85
Balance brought down, being amount undivided, as }
per statement of assets and liabilities.................. $464,685.85




	FIRST ANNUAL REPORT OF THE COMMISSIONER OF MINERAL STATISTICS OF THE STATE OF MICHIGAN FOR 1877-8 AND PREVIOUS YEARS. (Cont'd)
	LAKE SUPERIOR COPPER MINING INDUSTRY.
	GEOLOGY.





