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Hox. Josiamw W. BreoLg, Governor of Michigan :

Duar Sir:—1I have the honor to present herewith my
report as Commissioner of Mineral Statistics for the year
1883. That it is not so elaborate as you may hgve had reason
to anticipate, is due to the fact that my predecessor, in his
report for 1882, very fully described nearly, if not quite, all
the mines as they existed up to as late a date as the middle of
the succeeding year, as he himself states. Aside from this,
many of the mine owners express themselves as being averse
to the publication of anything more than the statistics of
production, and not a few have suggested to me that the
report should be confined, in addition to the usual statistical
tables, to a mere record of the development of new mines,
and of such improvements, additions and innovations as
relate solely to the perfection of our mining system, to the
end that all may have the benefit of whatever may be proved
best and most desirable in the way of mine machinery and
appliances. In this I am inclined to agree with them; but in
my next report I shall follow in the footsteps of my predecessor
and fully describe each and every mine of whatsoever kind in
the State. To do so in this report however, would, in a large
measure, be simply a repetition of facts already given to the
public through this office; I have therefore confined myself
to a brief statement of the condition of the copper mines at
the close of 1883, to the developments in the new iron fields
in Ontonagon County, as also of the discovery of the precious
metals in the Upper Peninsula, and the now almost absolute
certainty of gold and silver being added to the other mining
industries of the State. I have also devoted a brief chapter
to the slate beds of Baraga County, in the development of
which not much progress has been made, though in my opinion
they are destined to be made ere long the basis of a large and
profitable industry. I have not, for the reason stated, treated
of the iron mines in detail, but the chapter on Isle Royale will,
I think, be found interesting, as directing favorable attention
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) COPPER.

I regret being compelled to report that the copper industry
is not in as prosperous a condition as at the date of my pre-
decessor's last annual report. Since then there has been a
very material decline in prices —indeed, never in the history
of copper mining in this State has the price of copper ruled
so low as during the years 1883-4. 'This fact, while no doubt
chiefly attributable to the general depression in all branches
of business, is likewise in part the result of a production
exceeding the wants of the home market. A very considerable
portion of the product was sold abroad, and the amount so
sold fixed the price of the greater portion of the aggregate
which was sold for home consumption. It is questionable,
in the case of our copper mines, whether “protection” really
protects; the price of copper, notwithstanding the pro-
tective duty on the imported article, has fallen below the
limit at which it can be made at a considerable number of our
mines without loss, and I see no alternative for some of them
than a suspension of operations, unless something shall occur
to increase the home demand, bringing with it better prices.
The cheapening of prices, however, may not be without its
compensating benefits, in the way of suggesting various uses
for which copper is not only adapted, but in which it is far
more desirable than any other material. The press of the
Upper Peninsula — notably the Portage Lake Mining Gazette
and the Marquette Mining Journal —have been doing a good
work in this direction, and it is not improbable that through
their efforts several new channels for the consumption of
copper may be opened up to our miners. Architects and
builders have, according to these journals, no hesitation in
pronouncing in favor of copper for roofing purposes, as being
far preferable to any other material, having duc regard to
durability as well as economy. A “new process,” arrived at
by Jas. R. Cooper, Esq., of the Detroit and Lake Superior
Copper Company, after long study and muach experimenting,
is likely to have an important bearing in this direction, in that 1t
will create a demand for copper for purposes in which it has
hitherto been unavailable. It consists simply in smelting the
copper in a crucible after it has been refined in the ordinary way.
The smelting must be done in the presence of sufficient carbon
to extract all the oxygen from the metal; it must also be poured




6
ANNUAL REPORT OF THE
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same name—once organized, but at present, as I have stated
without a single permanent inhabitant—without ofticers, because
there are no voters to elect them. The island has a length of
about forty-five miles, with a varying width of from four to seven
miles. It is a most beautiful and interesting island, singularly
formed, cut up into deep bays and sending out long spits of
rock at its north-eastern extremity, while at its south-western
end it shelves off far into the lake, presenting slightly inclined
beds of red sand-stone, tabular sheets of which for miles from
the coast are barely covered with water, and offer dangerous
shoals and reefs on which vessels, and even boats, would be
quickly stranded if they endeavored to pass near that shore.
All this is different on that portion of the coast where the rocks
are of igneous origin. In attempting to describe the island I
cannot do better than draw upon and condense from Dr. Jack-
son’s report, made in 1849, just after he had visited the island,
and must have seen it in all its native loveliness. “Natural har-
bors are so numerous that every part of the island is within
short distance of one——a fact very important as bearing upon
the cost of transportation to and from any mine that may here-
after be developed and successfully wrought. Rock Harbor is
the largest and most beautiful haven on Lake Superior, is deep
enough for any vessel, and perfectly secure from any wind.
Siscowit Bay is its counterpart, except that it is exposed to a
north-east wind, and lacks the numerous islands which stand
like so many castles at the entrance of the other to protect it
from the heavy surges of the lake. In some respects Rock
Harbor represents the Bay of Naples, with Procida, Capri and
Ischia at its entrance; but no modern voleano completes the
background of the picture, notwithstanding the traditions of
there having been earthquakes and eruptions in pre-historic
times on Isle Royale. Igneous rocks constitute more than four-
fifths of the island, and there must at one time have been
greater eruptions there than ever took place in Italy; but this
was at a period anterior to the existence of human beings on
the globe. Bold cliffs of columnar trap and castellated rocks,
with mural escarpments, sternly present themselves to the surf
and defy the storms. The waters of the lake are deep close to
the very shores, and the largest ship may in many places lie as
close to the rocks as at an artificial pier. The color of the
water, affected by the hue of the sky and holding no sediment
to dim its transparancy, presents decper tints than are seen
elsewhere on the lakes—deep tints of blue, green and red pre-,
vailing, according to the color of the sky and clonds. Added
to the fantastic irregularities of the coast and its castle like
islands—the abrupt elevation of the hills inland rising like
almost perpendicular walls from the shores of the numerous
beautiful lakes which are scattered through the interior
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of the island, and corresponding with the lines of the moun-
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B e - A (tvm‘ltc}ing t'ola place called the Grand Anse {Great
ay €t with an island which is celebr ]
which is found there Mo o e metal
. 8 >, and for the thunder whi
. L ch takes
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L 1; re,s'cm]f)ez de terre glaize, and there are seen several beds
o‘thé;? 10)1 Sl? fop;{el‘, one over the other, separated or divided b
oth Onee(@;r()) t{fi,x th or rocks. In the water is secn copper sandy
: ake up in spoons orains i .
noory o take P ! poons grains of the metal big as an
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toubtedly what is now known as Rock Harbor. on the shore
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of which the first mine on the island was opened nearly two
hundred years afterwards.

Alexander Henry, who was the projector of the first mining
enterprise on Lake Superior of which we have any account, does
not appear to have visited Isle Royale, but contined his opera-
tions to the region about Ontonagon——where, near the spot
where the famous mass was found in the river, hedrove an adit
into the hill-side——and to sinking a shaft the following year
(1773) in a small vein on the north shore.  So we have no ac-
count of the island, the name of which was probably changed
to Isle Royale soon after the conquest of Canada by the British,
nor even any pubiished reference to it that I can find, until the
publication of Foster & Whitney’s report in 1849. The linear
surveys were commenced, in 1846 or 1847, under the direction
of a Mr. Ives, who was engaged in the work when Profs. Jackson
and Whitney began their geological examination in 1847, and
when Messrs. Dickenson and McIntyre were sent over on a simi-
lar errand by Dr. Jackson, the following year. Irom Hon. Sam-
uel W. Hill, the veteran miner and explorer, who was one of
the Foster & Whitney party, and who has since then devoted

much time to a careful exploration of the island, Iam indebted
for many interesting facts herein related.
It is a little singular that no mention is made in the Foster and
Whitney report of the ancient pits, of which Mr. Hill says
there are more on Isle Royale than were ever found in all other
portions of the copper district combined. All over the island
the evidences of the copper veins having been worked by a
pre-historic race are found in abundance, not only in the pits
themselves, but in the shape of vast numbers of stone hammers,
and an occasional copper implement. These are the only relics
the ancient miner left behind him; neither the vestige of a hab-
itation, a grave, or a skeleton, has ever been found. Among
the Indians who have inhabited this region from the advent of
the white man in the seventeenth century, neither legend or
tradition exists giving the faintest clue to the identity of these
ancient miners. At the Minong mine, McCargoe’s Cove, there
is an aguregation of these ancient pits extending over a length
of nearly two miles, and covering an average width of 400 feet,
the successive pits indicating the mining out of the belt, which
is solid rock, to an average depth of atleast twenty feet. Scat-
tered all over the intervening ground are millions of battered
stone hammers, many of which have been grooved by manual
attrition or impact in order to fit them for the withe handles
with which they were undoubtedly supplied.  The process of
mining scems to have been to heat the embedding rocks by
building fires on the outerops of the veins or belts, and thus
partially disintegrate the rocks by the contraction produced by
the sudden throwing on of water, and then completing the
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removal of the native masses by knocking off the
ticles of rock with the stone hammers. This iy proved by the
presence in all of the ancient pits of large quantities of char-
red fire brands and numberless stone hammers, the latter show-
ing unmistakable evidence of long use
The best obtainable information leads to the conelusion that
the first attempt at copper mining on Isle Royale was made in
1846, at a time when the copper fever was at its height on Ke-
weenaw Point, It appears then to have been a field of consid-
erable activity in the way of exploration, the sub-agents with
Foster & Whitney reporting quite a number of explorations as
being in progress’in 1847-8. As to who were the projectors of
the first mining enterprises on Isle Royale our informants dif-
fer very materially.  Mr. Hill accords the honor to the Pitts-
burg & Isle Royale Mining Company, while saptain Wm, Ton-
kin, now agent at the Atlantic mine, near IToughtou, says the
name of the corporation was the Siscowit Mining Company.
On the other hand, I find no mention of cither in Foster &
Whitney’s Report, though it does speak of the Ohio & Isle
Royale Mining Company’s mine at Rock Harbo
haps, simply a confusion of names, and all refer
to the same mine ag being the scene of the fir
tions on the island.* Both Mr. Hill and Capt. Tonkin agree
that the work on what was called the Siscowit mine—most pro-
bably the property of the Ohio & Isle Royale Mining Company
—was commenced in 1846, on Rock Harbor, about one mile
north-east of the main entrance thereto, which is at the south
end of Cariboo Island. C.C. Douglas was the first agent, and
was succeeded by Bernard Ioopes, of Philadelphia, where I
believe, he is still living. A small stamp-mill and a number
of good buildings were erected, and mining operations were
continued till 1855, when the company became finanically em-
barrassed and the mine was abandoned. Capt. Tonkin was in
charge of the underground work and of the stamp-mill in
1852-3. He tells we that the work was prosecuted on two
small veins, the east one of which dipped to the west, the other
standing very nearly perpendicular—the one yielding stamp
rock, and the other small masses or barrel work. At the time
the captain left the mine they were working on the 6th level
in the cast vein, and were down to the 3d in the other, with
every indication that the two would ultimately come together,
in which case he thinks it would have been a good paying mine.
After he left, his successor, who appears to have been thorongh
incompetent, sank 100 feet on the east vein and lost it, which

adhering pat-

r. Itis, per
undoubtedly
st mining opera-

*It is probable that some of the companies were afterward§ consolidated, since Dr.
Jackson speaks of the Siscowit company, Whittlesey, agent, having a location three
miles from Gull Rock, which ison the other sids of the island, and directly opposite
the entrance to Rock Harbor. The apparent contradiction in the recollections ofour
informants may thus be accounted for, :
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a shaft at Datholite, which appears to have been located some-
where on the coast of the island between Chippewa and Rock
Harbors, and was so named on account of the prevalence of veins
of datholite. A Mr. Mathews, a Cornishman, with a few miners
had just arrived, and My, Douglas came in the boat in which

Dickenson left, ““ with workmen to finish the construction of

the copper furnace "—stamp-mill, he most probably meant,

though a furnace may have been attempted prior to the erec-
tion of the stamp-mill and the fact escaped the memory of
those most familiar with the early history of the island.

At Scoville’s Point, near thé¢ northeast extremity of the
island, a man by the same name was digging copper at the time
of Jackson’s visit in 1847, but in the following year, only one
man was to be foundthere. About 100 rods south-west of
Scoville’s pit a man named Shaw had, in 1848, sunk a shaft to
a depth of 90 feet, and had found ““some rich mixtures of cop-
per and veinstone, but not enough to pay.” Duncan’s location
was on the main island, opposite Scoville’s Point, and
a man named Mathewson Miller and the American Exploring
Company were disputing over the possession of a vein on
Amygdaloid Island, which Jackson says was composed of hard
epidote, only four inches wide and very poor in copper.
Miller also had a location on the main-land, where about 300
pounds of copper had been got out with the pick and gad.

On the north side of Todd’s Harbor, the Pittsburgh & Isle
Royale Company commenced work in 1846, with H. H. Me-
Culloch as agent and superintendent. They sunk and drifted
in a small fissure vein, and drove an adit in from the lake

shore, on a vein about three feet wide, from which they took
considerable native copper. They had a small stamp-mill, and
shipped some copper, mostly native masses, which occurred in
the shape of thin sheets. This mine was abandoned in 1850.

Other attempts to open mines were made during the years
1846-8—by the Franklin Company—which had six locations
at and around Washington Harbor, by the Isle Royale and
Chicago Company at Huganon’s Cove, by the Ohio and Dead
River Company, on Phelps Island, and others, all of whom
failed.

The next venture was by the TIsland Mining Company, on
Siscowit Bay, which commenced work in 1873 in a belt of
conglomerate very similar to that of the Calumet & Hecla,
and which had previously been discovered by Hon. 8. W. Hill,
Two shafts were sunk on the slope of the vein or lode to a
depth of 200 and 150 feet, respectively. These shafts are 350
feet apart, and connected on two levels, while a third shaft 350
feet further west is down 50 feet in rock, though only a few
fathoms of the vein have been stoped away. Some fifteen or
twenty good buildings were erected, including a warehouse on

&)
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7 i d a half distant from the mine),
o ]'an 1811)‘3?01‘;’1?goﬁﬂ\i};sagut in. The buildings m'ehstllll éﬁ
Wheleda at‘lbt;e of preservation, but only a part og t e} ;;)V
?er%g?ns, il;e outer end having bigeu cax';'tlfrilga\;?gf m};“:: %airl;
T after ge !
nOl"eaSt(il'- d1 ?tetoczhn:ap%ﬂr::{);’al ‘lRtighLS:,j Tribnte‘, Qompal}y, which
OEened’ ‘(;mseh'm ed its name to the Island Tribute (/(im%?nl%_
i%f}tlir‘zg:n}fa(;l}; it,gself never produced any 1c9ppc;;,sb1u;7z 1e7 ?:nd,
’ 'k ine during the year =7,
e Colmp.an);rwggllkte}i tl?(iaolirs“anL the smgelt‘ipg works, lrals‘e(} Sl)gi
tons - eIaIGnS ounds of mineral, which yielded 82_140115,40,“)“
tons 3’1,1( f inpot The Tribute Company ex'egted ;]L\I' S o
Hamp- f)ll w}{ficl‘x is still standing and in good order. } 1;.) >
P f, Houghton, who was one of the active mem! usth
CIO&VGS,B Tribfie C(,)mpany, and under whose du'g(:tlf)n e:
th'e ISla“‘ built, informs us that the lode is not only rich 11{)c%p
mill v ¥ }lt it is one of goodly size; the only ~t1'oub_1e ell’ g
Do e i" so flat tﬁmt the rock when blasted down lies
L th'e th]l)l-lbor; thé foot-wall. Tt does not appear to h%‘{e
Whel‘?‘ Ig ta tshe tributors that this difficulty might hajve ea‘sily
gczlrlll i)i’(erc?)me by means of shifting-trmn—wa:{ls z'lun :Lliai)%on%x\h?r
; and ¢ ing the stopes with the skips. Mr.
0D e foqt-wzls‘igsz Li’gn?l(fgm‘t?é_iief thm;I with a mill cgtpable ?é
g‘ieaat‘ifsi 'rif)tr;ess than 100 tons of rock per day the mine cou
T - handsomely. )
be'lzlllxzdl\%i‘crlooggyﬁllliie, near McCargoe’ZCgvef) ;\;ali OI;‘;;?]% 1{1:111&8’;‘;i
» name, A. C. S, !
R Corélpatn Y elf‘htgll(iﬁsx?g:x; Com};any owns an estate (?flzaibou(;
pel‘lnten‘ zn .urchased from the North American Mlgelaf iiﬁd
ZJ,OOO 3;3]16 ;J}:;orporation which still owns a ]arg?l bol ya% . (;OV_
Ompd' };’ ver nearly- the whole length of the.ls and, d cor
i nl:abrl(;f the whole of the mineml. belt, aside h'omhasle ol
fz::(ligand Minong properties. The Minong C.omli)z;rlgrng asp o
duced 249 tons, 650 poun_d}sl of tl'}eglnedbflzlg)e};icﬁvand g, o 2
> miner says noth : 1 A
31% r?(())t? g?slitmtlllll: lmsixal}e,,q,tilv(;ttug whicgh carrlid gxe ‘;(()) t};eg dlSliinii
e ermit me to do 8o, b
mer remal'mril',galoxgllegi(;)ucfgehtflce) }c)ompany was then empl'ogf‘lnngé
pe!‘ha})fs e n and’ shortly afterwards suspended opera 1tod
hr SW mf l’earn however, from those who are well p()jc gei
altoge}i o emtions’of the company have been of tlle mqf de-
T -acter. Mine work has been principally, 1 !
et Chalﬁacg to « grubbing on the surface” in a search ;)11:
Mo ((;Olr))arnrgl copper, and it would appear that no 1'93,3i v;fsoe
direc ar(li ffort at Iegitimat,e mining has been attempte Swas
e '? 'O*ivned charge of the work, which, I bel'leve,1 2
o lebclle; the second year. Since then opel'atxonsu'lfaer-
%zeEFZOi‘%ne% chiefly to digging off the top of the metall
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ous bed, very little if any attention being paid to the veins
rw‘vlnuh, though small, are said to be exceedingly rich in copper
The company have a small stamp-mill, about one mile back.
from the head of the cove, and which is conneeted with th
doyo‘ks by a railroad onemile in length, v °
Che copper bearing rocks of the island are the same series
as those on the south shore of Lake Superior, and consist of al-
ternating Trappeangpeds—amygdaloids, diorites conglomerates
and altered sandstones—commonly known as the trap ran e
T'he island is about forty miles northwesterly from that portigc;n'
of the trap range known as Keweenaw Point, and the two ap-
pear to cover opposite rims, or outcrops, of a great geolo icgl
basin, the rocks from either dipping under Lake Superiorgto a
synclinal axis. The geological position and lith‘ogra hical
characteristics of the rocks of the two districts are stril?in 1
similar and well-known. There is also a repetition of‘: the b
cl-is;ses and characteristics of veins. e
3 The lines of strike of the rocks on Isle Rovyale and Point
Ixeweenm‘: have an observable parallelism. And it is a fact
worth stating, as bearing on the future value of the develop-
ments that may be made by explorations on the island thal%
btheen a line drawn northwesterly from the most sou;;herl ;
mine on the south side of Portage Lake to the southern ex}f
tremity of Isle Royale and a parallel line drawn from Cop-
per Harbor to the northern extremity of the island, are i}r)l-
cluded the greatest number of large producing and ’dividend
paying mines on the south shore of the Lake. The mines re-
ferred to are the Calumet & Hecla, Quiney, Cliff, Central, Os-
ceola, Pewabic, Franklin, Atlantic, Ossipee and C(’vppm' Falls—
in the order of the dividends paid by each 1'espectilveli the
aggregate of which to May 1, 1884, amounted to $34 97}5’ 000
The two parallel lines mentioned as touching the “two ex-
tremities of the island form a parallelogram with the strike of
the rocks, but not arectangle.  The two lines have a direction
more nearly coincident with the course of the series of geological
faults, the occurrence of which gives the noticeable curvilinear
shape to Point Keweenaw. ° e
The work of exploration and mining on Isle Royale has been
a mere bagatelle compared with the similar work which has
been dong on the copper range of the south shore of Lake Su-
perior. This fact has been owing, first to the isolation of th
island; sercond to the failure of the early ventures at Rock Ha.re-}
bor and Todd’s Harbor, to a want of knowledge of the veins
and deposits, and of efticient mining machinery, as well as a lack
of capital at that time secking investment in mining; third, to
the fact of the purchase at an early period in the late war, by
a few gentlemen, of the large tract of land already referred to
as covering nearly the whole of the mineral belt of the island,
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and which they have continued to hold ever since to the exclu-
sion of others, who, could they have secured any part of it at
government price, might have been inclined to enter upon the
work of development.

Copper mining was initiated on Lake Superior in 1845; and,
as we have seen, was commenced on Isle Royale the follow-
ing year, and continuned in a small and desultory way until
1854—5. During that time there was a constant and very difficult
struggle to sccure capital for the development of mines on the
south shore of the lake. There was little surplus capital in
the country willing to invest in mining. Many mistakes
were made in the manner of working the veins, while a constant
study of the deposits was going on—a study of which those who
understand them now, after the work of the pioneers has fully
developed their characteristics, can bhave but little realization.
Then again was the wrestling of years with the machinery for
stamping and dressing. The masses and barrel work could be
bandled, but the stamp work was a record of many failures.
It had settled into a belief that stamp veins alone could not be
made to pay, and the owners and operators of mass veins
sncered at the persistent attempts going on at Portage Lake.
Had the great Calumet & Ilecla lode (strictly a stamp deposit)
been discovered during the first twelve years of mining, it
would have been a failure. And on the other hand, some of the
mines that have been failures would have been successes had
their discovery been as late as that of the Calumet & Hecla,
No discovery was more opportune than that of the Calumet &
Hecla. It came on the heels of perfected stamping and dress-
ing machinery, when accumulated capital was seeking invest-
ment, and had the courage to open the mine as it ought to be
opened, and to erect the necessary expensive plant—and also
at the time of the working out and decline of the great mass
mines, CLiff and Mincsota—and for the second time the copper
mining interests of Lake Superior were saved—the first event
of the kind being the discovery of the once celebrated Clift in
the fall of 1845,

Of the future of Isle Royale as a copper-producing district,
rany of the oldest and best informed copper miners do not
hesitate in the decided expression of opinions most favorable.
One gentleman, who has, perhaps, given more intelligent
thought and study to the copper-bearing formations of the
upper peninsula than any other man now living, has declared
to me the opinion that, with the judicious expenditure of a
mere fraction of the capital employed in copper mining on the
main shore, Isle Royale can be developed into one of the rich-
est mining districts of the world. He argues, first, that the
ancient miners knew where copper was to be found in the great-
est abundance near the surface; that the ancient pits on Isle
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Ilzgi{lalsfl(ffg obilht(r)l:‘lrmvl:ixmg those which have been found on the
. ) , y conclusively that the island was their
avorite and most productive field of operations—that findi
Zzsllle) t}})ll%copplext'lnot Oilly i}n the greatest abund%mce, but mo?‘%
sily procured than elsewhere, they mined it o s gr
fiept!x as they were able to go with Zheir rude irril}glzgli;ltg; ?3;\’3:
Ing just as rich ground, which still awaits only the a l%éat'
of capital and labor properly ‘directed, for the develop'p 101;
not one but many profitable mines. ’ prent ©
Isle Royale has never had a fair show. The only approach
}olan(.\i'thn}g like an attempt at legitimate mining, )xrvasp%t 91;;316
reachid wis 200 fooh i & Tod vers sheafur e Srvatest depth
: , In very similar to t et &
Hecla, and asserted to be equally %y rich inlcf)(})n;(élf ‘Lcsat]}lll:ﬁit‘?
was at the same depth—an assertion, however, which may Ifo
gkeln with a large grain of allowance; a second Calun{lét &
inezzhz :e;)l}lllltkd;y toBbe realized in this or any other country,
i the n (m-riesuu‘fﬁ But as to the Island mine, certain it is that
de car sutficient copper to warrant the expectation of
:}tpagrlng mine should it at any time in the future fall into the
hzge s(ﬁ;lg?gg:lllesli(xtx]nl]g the capital and staying qualities which
pave characte Au,‘ ie work of develppxr}cnt on the main-land
ving regard to successful mines which in the beginning were
far less promising than the Island. When a well-defined, well
directed, persistent effort at development on Isle Ro ale sh'di
have met with a failure, then, and not till then zvill it ‘I
proper to doubt the assertion made to me by a Géntleman ())(1?
l{u’ge experience in copper mining, and who hascgiven much
time to geological research on the island, that “there acr
those now among us who will live to see Isle Royale one of the
richest mining counties in America.” 4 e
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KEWEENAW COUNTY MINES.

CONGLOMERATE MINING CO.

At the time of the last report on this property, considerable
work had been done in opening up the lode, and much new
machinery was in operation; but the principal work then on
hand was the erection of the plant to operate the mine on a
large scale. As many of the improvements then in process of
construction were merely alluded to, I will briefly deseribe
them as completed. The subjoined statistics are for the year
1883, and do not give a fair idea of the property, as the mine
was then using the old machinery and mill of the Northwest
Mine. The compressor plant was in, however, and the figares
given show the cost of operating it.

During the year 1883, most of the work done was merely
exploratory, and consisted in sinking and drifting on the
Allouez conglomerate, this being the lode selected to work
upon.

pNo. 1 shaft, which is the most westerly, or rather that one
on the lode nearest to Portage Lake, was sunk from the 4th
level to a short distance below the 8th. No. 2 shaft was sunk
from a point below the 5th level to a short distance below the
sth. No. 3 shaft was also sunk to a depth below the 4th level.
An upraise was made from the 4th level at a point about 250
feot east of No. 2 shaft to the third, and a winze was sunk
from the 4th to the 5th between shafts No. 2 and No. 3, at a
point midway between them. The above comprises all the
sinking and raising done.

The drifting done was as follows: West of No. 1 shaft the
3d level was driven 120 feet, the 4th level 150 feet, the 5th
level 300 feet, the 6th level 160 feet, the 7th level 25 fect and
the 8th level 35 feet. East of No. 1 shaft the 4th level was
driven 300 feet, where it broke into the level running west
from No. 2. The 5th level was driven 500 feet to where it
met the level west from No. 2 shaft. The 6th level was driven
215 feet, the 7th level 85 and the 8th, 90 feet. West of No. 2
shaft the 6th level was driven 495 feet, but the level was not
broken through till the early part of 1884, The 7th Jevel was
driven 240 feet and the 8th about 25 feet. ~ East of No. 2 shaft
the 4th level was driven to a distance of 580 feet from the shaft,
and the 5th level extended 450 feet, leaving the heading about
the same distance east as on the tth level. The 6th level was
driven 300 feet, the 7th 175 feet and the 8th 120 feet. At No.
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4,J)hiqef‘t,et]he only drifting done was about 120 feet west on the
The total amount of rock broken in the drifts. winges. «
upraises an(} stopes, was 73,351 Ltl(;nl: trz]tg:;htlittZl“cg;/fS’f?{lfgs’
08:1.}80, mal}mlg the cost per ton $1.58, e o
‘he total compressor ras $10 37 i
pe}j\}ton o blroken $010;§7t was $10,080.67, making the cost
1¢ pumping cost was $.0341 per 3 C
the arpoun’t‘of rock broken only 2(%,29202022 lws?:febsrt(;};r?;'ed O£
the mill.  The stamping was done at the old NorthwesIt ’Miail
f‘o;;eég};lt);n&niths. dl(? October, the new mill at Lac La Belle
'as eted, and durin ‘ > and De :
was stam}ped b anc g November and December the rock
The new engine house is located on i ’ i
of the lode, between shafts Nos. 1 ax(q)d ;h(;l}];im;%l:lxgt-“xla(}ll‘tﬁldg
the rock house. The hoisting ropes run along the hangi O
side parallel to the outcrop, and at each shaftt’pass arouidng
sheave at an angle of 90° to the top of the shaft house wherg
they pass over a second sheave at quite an acute angle and
thence down the shaft. The hoisting machinery con%isés of
two CO]‘{]S.S engines, 24x48, which are connected to a pinio
shaft. This shaft carries two pinions 4 feet in diameter1 ea l:
one of which meshes with two 143 feet gears These ge -
are agtached‘ to four 14-foot drums by means of the Lane Jg;a,?:;
Friction. The engines make 50 revolutions per minute, with a
constant boiler pressure of 65 lbs. The speed of hoisting i
600 feet per minute, and the skips are lowered at a ratg (;?
2,200 feet per minute. Three drums are now in place, but onl
two are being used for hoisting through shafts 1 and 2 Only
one engine of the pair is being used, it being sufficiently Strony
to operate the whole four drums for a time in case onzz engi H
should be laid up for repairs. The engines were builtgll?e
Watts, Campbell & Co., of Newark, N. J.; the hoistiny
Igfghln?1:y by the Webster, Camp & Lane Machine Co., Akrorig
fee)'éf)' T'he plant is capable of hoisting from a depth of 2,50(;
The Lac La Belle & Calumet R. R. has been completed from
the mill to the mine. Its equipment consists of two eight-
wheeled locomotives, built by the Baldwin Co.: 24 rock cgars
Gondola pattern; six platform cars and two box,cars. ’
The new mill at Lac La Belle has been completed, and has
been in operation since November 1st, 1883. The stam pin
plant consists of three all-iron Ball-heads. The diametelr o%
the cylinders is 16 inches, stroke 24 inches, counter bore 16}
inches. Davidson pumps are used to produée a vacuum :
The wash or concentrating plant was manufactured b_'y S.E
Cleaves & Son, of Houghton, Mich., and consists of 84 Coll‘um.
washers, with Cleaves’ iron bodies, 8 Coggin separators and 8

r
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Evans slime tables. There arc 28 washers to each head. Of
these the upper 16 make 125 strokes per minute, and the lower
12 130 strokes per minute. Sixof the Evans slime tables treat
the slimes as they come from the separators, and the other two
tables finish their products. The machinery is driven by a
20x48 Corliss engine, the steam pressure being 100 lbs, and
the engine making 64 revolutions a minute.

The water for the mill is furnished by two Davidson com-
pound tandem pumps. High pressure cylinder, 14x24, low
pressure, 2$x24, water cylinder, 24x24. The lift is 138 feet, and
the total height to which the water is raised is 53 feet. One
Davidson pump is kept for fire purposes. Its dimensions are:

pump cylinder 12x24, steam end 20x24.
Two heads of stamps are now running, each stamping about

6,000 tons of rock a month. Each head has two feeders per
day—one each shift. The hard iron is furnished by Cleaves &

Son, with the following result for wear:

ST = S T 7 days.
Stave Hnings...ooovvii i et 4 nonths.
RISt ettt iieeeienananesnes soareatnaanaannns ... 8 ¢
03 < P 4«
Side Huings. «voeviiiii e e 10«
Hopper HNINgs ..ot niniiiieiiiiiieaeaaereennienneeanenns 12«
Inside grate frames ... ...c.ooovuiii it 6

12 (X1

Outside i ettt it
The steel grates last about 3 to 4 weeks.

The old Pennsylvania dock at Lac La Belle has been rebuilt
and enlarged. The dock has a front of 204 feet, is 50 feet
wide, and upon it has been built a warehouse 25x50. The
canal between Lac La Belle and Lake Superior has been cleaned
out, and boats drawing 12 feet of water can now enter.

The mill is lighted by 70 Edison incandescent lamps. The
dynamo used is T No. 9. Considerable difficulty was at first
experienced by the constant breaking of the carbon horseshoes,
because of the vibration to which they were subjected, but
this has been remedied by setting the lamps on springs.

The following is a summary of the cost of the principal

items of equipment of the plant:

Calumet & LacLaBelle R. R .ooociiiiviiis i $145,000
Lac La Belle Stamp Mill ....oooviiiien i 175,000
Hoisting Plant...coovniii it 70,000
Compressor Plant............ e eieeeeaseriiareiere ey 60,000

Although properly belonging to my next report, the follow-
ing figures are given as showing the present cost of operating
the mine. These figures are from the cost sheet for the mounth
of September, 1834, and the calculations are based on the rock

actually stamped:
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Breaking rock per ton stamped.................

Passing rock............ ... . ...,

Tramming TocK. ... oo i

Compresser CoSt . .. oven vt

Pumping cost.. ..o

Hoisting cost.......................

Trestle transportation to rock house

Rock house..... ..o i

Lac LaBelle & Calumet R. R oii oo

Stamp Mill. ... o oo

Burface. ...

Office and general exXpense.............oo coovoinononnn., SO 1) 7
Total cost per ton rock stamped. .............0.oennenon... $1.651

There was stamped during the month 12,024 tons.

COST SHEET FOR 1883.

Departments.
Mine cost—contracts. .....c.oovenui e $ 75,447 16
Mine cost—time roll.. ... i iy o 37,861 37
Mine cost — summary, machinists, etc..................... 2,776 27
COmIPIeSSOT. .o v ettt et vt ettt 10,080 67
Pumping.......o 2,522 63
Hoisting ... . 18,925 69
Rock House.......oooiiuiiii o i, 8,448 83
Locomotive. ..o i, 2,465 48
Shaft Houses. ... ... i 2,918 20
Stamp Mill.....o o 21,098 05
Surface........ooiii i e 6,522 75
Office and general expense..................ooooooo, 11,843 28
Mine Plant........ooo. ... . . ... 1,211 18
Permanent Supplies................. ... ..., e 15 26
Exploration............oo oL 199 26
Railroad Operation (Dec. only).... .....ovuennnonnnn .. 1,008 84
L S 198,339 92
Construction.

Lac La Belle & Calumet R. R......oooooo oo 136,670 86
“ “ “  improvements................ 7.420 87

New Stamp Mill........ ..., ... ..o 81,913 18
New Hoisting Plant...................... e 44,411 41
Lac La Belle Canal............. ..., 17,841 67
TOtAl .ot ve e 288,257 99

Less credit accounts
Net cost for 1883.....oeoi i ;
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MINE COST S8UMMARY.

Mine cost—contracts.......ooiviiiiniiieennnn
Mine cost—time rolls..... ...l alt
Machinists, 5674 days...... ..ol
Blacksmiths, 1843 days........ooveiiiiiiiiit,
Foundry bills......ooiveeiiiii it
Supplies............ .. FR N
Total Mine Cost. .......covviens crsesneae
Cost per ton of rock broken...................
Tons of rock broken, stopes.........ceee. ou.. 25,327.79
X3 [ (X3 Openi ugs
“ “ ‘e 1761721 SN 73,851.28
«“ ¢ hoisted from stopes.............. 25,947.51
« “ “ ““ openings............ 48,023.49
L4 0 7% 78,971
Cost per ton.
Breaking. .ocoeriiiiiiniiiaiiiei it
Handling in StOPeSs. ... . eevevienns vonenenasn
Tramming ...ooveoeeiiniimeiueenennencanenansss
Average wages.
Contract miners, permonth..............oaien
Company ¢ it
Underground laborers, per month..............

TREASURER'S REPORT FOR THE YEAR 1883.

Receipts.

Balance December 81, 1882........ccovvern.. R
Intallments on capital stock................. $381,073 00
Loans...............c... e ete eeereeenaan . 15?,098 79
Interest cove e ie i e e e e 3‘,556 21
Sales of Copper.......ooiiviiiiiiieinennnns 4?,582 3
Bills Receivable 9,914 00
225 0 P 150 00
Silver sold......ccoiiiiiiiiiiiii i gﬁ?, 55
Advances to make installment stock full paid, 380 00
Sundry credits to mine agent...... ... ..... 684 11

21

$ 75,447 16
37,861 37
1,548 67
826 15

394 27

507 18

116,084 80

1.02
076
114

$53 66
41 49
39 62

$13,444 66

601,801 71

$615,246 37
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Payments.

Mine agent’s drafts......... .............. 314,369 88
Bills paid at Philadelphia office............. 140,766 91
Loans returned......... .........coeai... 99,486 59
Bills receivable... ..................oo.. .l 9,314 00
Rent. .. ... 615 00
Salaries, Philadelphia...................... 5,950 00
Expense ........... ettt 4,996 40
Insurance............ e Cereerieeeasa 4,504 41
Interest............. teee evrseeieaaas 3,189 81
Lac La Belle Smelting Co.................. 8,495 00
St. Mary’s Canal M. Land Co.............. . 10,046 80
Capital invested in State of Pennsylvania.. .. 5438 57
Expense account, copper smelting, etc...... 7,069 20
Balance December 81st, 1883............... 10,898 80

$615,246 37
GEO. H. LEWARS,

Assistant Treasurer.

Assets and liabilities of the Conglomerate Mining Company,
Dec. 31st, 1883, apart from Mines and Mining Plant:

Assets.
Casho.o oo, $10,898 80
Installments due........... ............... 49,346 00
Sundry debits........coooiiiiii L. 87 50 $60,332 30
Copper in hands of N. Trotter & Co. (pro-
ceeds since received)................... 6,077 37
Copper at mine — estimated at 129,930 1bs.,
at Qcentsperlb..........c. ..., 11,698 70 17,771 07
Assets at Mine available against cost sheets.
Cash. oot i it 970 57
Mining supplies.........oovvieiiininn..... 32,382 13
Merchandise, provisions, etc................ 37,186 69
Wood ..ot e e 16,748 47
Team account....................coiua... 1,823 70
Accounts receivable........... ............ 7,615 09 96,121 65
Amount subject to future calls to pay up T
installment on stock................... 100,000 00
$274,255 02
Liabilities.
Agents’ drafts outstanding.................. 338,850 21
Indebtedness at mine...................... 18,105 66
Accounts payable at Philadelphia office..... 77,859 44
Loan account............... e evee. 40,000 00 169,815 31
Balance of assets........ et $104,409 71
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CENTRAL MINE.

Nearly all the work during the past year has been south of
No. 2 shaft, although some was done on the conglomerate.
The vein (a fissure) in this mine, dips slightly to the east,
which at the bottom of t‘h'e 250th' lex;cil throws it 180 feet
away to the east of the vertical shaft. The man engine ghafz
with the engine is down to the 210th, and follows the dip o
thtl\*tfl;shaft, which is the only one through which rock is
hoisted, is perpendicular, and f}'Qm it cross-cuts are made on
the various levels to the vein.  The method of opening up is
by sinking a winze from the lowe_s‘t_lcvel to thg depth of E{he
p;'oposed new level, and then drifting along the vein to de-
termine its value, If found rich enough to stope, and this has
alwavs been the case, the main shaft is _then su_nk and a cross-
cut made to connect with the bottom of the winze.

At the time of my visit the winze and the shaft from the
240th to the 250th had been sunk, and the level holed through,
and men were just blasting away a suitable chamber near
the foot of the shaft to accommodate the fork for the pump.
The skip road was only down to the 240th, and the hoisting
from the shaft and the winze was being done by small engines,

iven by compressed air.

dl}l\.‘/ﬁ: ;)z)(g)nrﬁ};eiel had been driven both north and south, but
to the north nothing but barren ground had been encountered.
The south drift has struck the top of an amygdaloid, but it
1 0 copper.

Sh?l‘\;l(e)db?);ttmlxlof the 250th seemed in good ground, and on the
240th one large mass had. been en.count_ered and was b_emg cut
up. Taking everything into consideration the mine looks well,
—better, in fuact, than it has for years.

When the mine was first wrought the copper all ran toward
the north, and thercfore No. 1 shaft was abandoned and an in-
eline sunk in the direction of the chute. At about the 100 fm.
level the copper began to grow less toward the nm't'h, and from
the 190th down little or no good ground has been found north

g

Of’II‘\}(lZ' cﬁ;ute is now running towards the south, and more and
more tramming is made necessary ﬂt, each successive lift to
reach the now only available shaft, I\‘o.‘ 2. As the depth in-
creases, either No, 1 shaft will have to be deepened, or the ca-
pacity of No. 2 increased by means of two counterbalanced
skips, cages or buckets. At present, the hOfstmg is dcfnu? in a
single skip, and the necessity of using the same skip for tim-
ber, often puts the work bghmd. ‘ T

In the agent’s report, will be found mention of additions to
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plant during 1883.  Since then they have put in a belly-helve
hammer made by the Cuyahoga works, of Cleveland, for the
purpose of treating the small masses; this it does very effective-
ly and cheaply.  The former method of operation was to
pick the picces as clean as possible, then heat them almost red
hot by a wood fire, when they were quenched with water. By
this means the veinstuff was ecalcined and disintegrated, and
that which did not fall away was rendered friable and casy of
removal with the pick.

The mine produced in 1883, 911 tons, 710 lbs. of mineral, or
about 1,268,556 lbs. of ingot copper, from 2,557 cubic fathoms
of ground. 'Fhe rock yiclded in ingot 14% pef cent.

ANNUAL REPORT OF THE CENTRAL MINING COMPANY.

The dircetors, present the following statement of operations
during the yecar 1883.

The production of mincral was 9115719 tons, and the quan-
tity smelted was 918,0%5; tons, which yielded about 69 per cent.,
or 1,268,556 pounds of refined copper.

The following is a summary of the year’s business :

TRODUCTION.
Coppersold............... 700,858 1bs. at 1543% cents....... $103,965 02
Copper on hand, sold...... 425,052 1bs. at 15 cents.......... 63,887 80
Copper on hand, unsold....142,0646 1bs. valued at 143 cents.. 20,683 67
1,268,556 average 15 cents. $190,536 49
VT o e e 1,028 17

$191,559 66
Mineral at mine, Dec. 31, 1882, as per last report,

valued at............ e, $12,834 50
Mineral at mine, Dec. 81, 1883, 575580 tons, valued
R S 0,198 40
Decrease in value of mineral at mine........... ........ 3,636 10
Net value of product of 1833 .. ..o oL $187,923 56
Add interestreceived. ... ... ... 7,%1 73
195,675 29
COSTS.
Working expenses atmine...................... $158,274 23
Simeiting, freight and all other expenses. .. .. ..., 31,451 12
Net operating expenscs. ... oot iinnnnnn. 189,726 35
Showing a profit of ... .. .. e e e $5.949 94
There has also been received an account of sale of timber... 80,000 00
Making an iscrease of available assets of . ............ .. $ 35,049 94
The surplus from 1882, after disposal of copper on hand and
payment of dividend, was............ ... oo 214,192 67

Making the net surplus, Dec. 81st, 1883................. $250,142 61
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as shown in detail in the annexed statement of assets and lia-
bilities, and from which a dividend of $2.00 per share ($40,000)
was paid to stockholders February 1st, 1884,

The product of the mine, and the expenditure incurred, have
varied but slightly from the figures of the previous year, but
the large decline in the market value of copper has reduced
the receipts to such an extent as to leave but little profit on
the yeat’s business. ‘ )

The vein has continued to be of small size, and the produc-
tive portion of it limited in extent. The improvement which has
been expected for two years past did not appearin 1883.;7 thln_n
afew weeks, however, the drift in the 23d level, at the farthest
point south yet reached in the mine, has opened a larger yet
more promising vein, and if this improvement should continue,
and extend to the levels above and below, an lmportant in-
crcase of production may be looked for when this ground is
reached by those levels. ‘

We bave received during the year a further payment of
$30,000 on account of sale of pine timber repor'te'd last year,
which has enabled us to make the yearly dividend above
named. ) , .

For more detailed information we refer to the agent’s report
and financial statements herewith submitted.

Gro. A. Hoxr,

Wi C. STURGES,

Rop’r PORTERFIELD,

Arserr J. Haren,

Joux J. Oraxs,

Jorpan L. MorT,
Directors.

{yr Ta
AssErs Axp Liasiniries, Orytran MiNise COMPANY, Excru
s1vE oF ReAL EsTate Axp MiNE PLANT.

ASSETS.

............................ $56,289 11
ORI U 20,000 00
Silver on handa.(. % 1) 5 O"‘)lb ........................... 613’%?7 é’(?)
C er on hand (s0ld) 425,052 1bs ..o vv i 63,8 3
ngger on hand (unsold) 142,646 lbs., valued at 14} cents..... 30,3'8% (5;{)
Accounts receivable. ..o eee i iiaiiiiii i e 7

$162,157 74

57080 {ons mineral, at $160. ..o §9,198 40

2000 4561 62
L7 Y ) | VA 9 2
Merqh.:mdise 10 SEOTC. e v v rnne sevrrsvennnnonennne 2215?3{% (ig
Supplies............ e e e X 110,612 16

$272,769 90
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LIABILITIES,

Agent’s drafts........... ... ... ...

Indebtedness at mine. ... ........... """""""" $1%§i/4§ gg

Accounts payable..............ooes v ;50'3 51

—— 22,0627 29

Less dividend, February 1, 1884, of $40,000. $250,142 61

Barance-sugr
NCE-SUEET, CENTRAL MiNING CompANY, DECEMBER 31,

1883.
General expenditure to December Slst, 1882.............. $5,589,562 33
. EXPENDITURE IN 1888.
entral mine..............
gt i ot
Smelting . ..o, 16’:139 78
Tnsurance ......................... o I , :
Brokerage...... P ggg ?2
Expenses..........“.......‘...<'...:: ........... 558833
Dock and warchouse. . . .. e
Igividends..........‘..:. """"""""""""""""" 1,670,000 09
Wl T L0740,
nggsoncall .... i 56,289 11
Gopper on hasd .11 S5 4
Silver on hand. 1T 84,0;} 47
Accounts receivable ..... . . ... e lg:; gl)g
...................... i
$7,0626,198 24
Capital advanced by stockholders...................... $100,000 00
<l REAL ESTATE.
ale of timber . ........... ...
Less cost of real estate . . . :::: $§88§§ (2)%
—— 49,011 75
w SALES OF COPPER.
ales previous to 1883......... 7,27 5
Sales in 1883.............. ... $"f§(2)’9‘69 2
Silver in 1883............ .. [0l v oo o
Interest received in 1883 .......... .. . -_7’464”5”%9 %
Accounts payable................ ... Zééz g?
...................... ,905

$7,626,198 24

AGENT’S REPORT.
JouN Sranton, Esq.,
Secretary and Treasurer, New York :

Drar Str—The following i
D ! report of operations at our mi
during the year 1883 is 1'esp:éctfully submlgtted: e
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GROUND BROKEN.

Sinking in shafts and winzes, 200; feet, average cost............ $26 39
Drifting on the vein, 1,1994; feet, average cost .................. 9 28
Drifting on the conglomerate, 91 % feet, average cost............. 11 61
Stoping on the vein, 1,691%% sup. fathoms, average cost .......... 14 82
Stoping on the vein, 2133% cubic fathoms, average cost........... 23 61
Stoping on the conglomerate, 13753 superficial fathoms, av. cost.. 23 56
Sinking on the conglomerate, 8795 feet, average cost............ 13 75

The total amount of ground broken in openings and stopes is
2,557 cubic fathoms.

PRODUCTION.

760 bbls. stamp copper, weighing......... FO N 999,445 1bs.
164 hhds. kiln copper, weighing. ... ..o 520,695 ¢
152 masses copper, weighing. .. ...l 302,670 ¢

5 0017 DG I 1,822,710 1bs.
Or 911434 tons.
Average yield of mineral per fathom of ground broken.... .... 712 1bs.
Average yield of ingot per fathom of ground broken........... 496 ¢

STAMP MILI.
The expenses at the mill were as follows:

Labor............ R I $7,882 39
1,651 cords wood consumed. .. ...t 5,365 75
Lights, oils, shovels, etc.........ooiiiiiiiiiiiii et 336 26
Repairs, materials, fixtures, et ........ooveiiiiieneeiiens 950 67
Lumber, freight, and teaming...... ........ PN 58 24
$14,093 381
Tons of rock stamped.. ... 18,146.
Yield of rock inmineral...... ..o viiieiiiins 274 per cent.
Yield of rock in ingot. ... veviineee i oen 1 per cent.
Cost of stamping aund washing perton............... 158 cents,
Running time of 24 heads........coooiiiviiiiiinnt 151%% days.
Rock stamped per head, 24 hours running time....... 4% tons.

Rock stamped and washed per cord of wood consumed 11 tons.
Cost per ton of breaking and selecting rock and tram-

ming to mill......oooiii i 1145 cents.

During the past vear two batteries of stamps have been re-
set and two slime tables added; other minor improvements
have been made in the mill as required. We are now prepar-
ing to add six Collum washing machines to the mill plant,
which I think will result in a saving of copper.

SINKING.

No. 2 shaft has been sunk from the 23d to the 24th level.
A winze has also been sunk from the 23d to the 24th level.
The vein in this winze bhas varied from one to three feet in
thickness, showing a lode of medium quality of stamp rock.

The inclined shaft on the conglomerate has been continued
379 fect. This belt has vanged from two to three feet in thick-
ness, and in a few places has been very poor. Tt is now fully

.
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three feet thick, and produces rich stamp rock, but, as hereto- -

fore, is only productive .fo'r a length of 20 to 30 feet where
crossed by the vein.  This inclined shaft is 525 feet below the
21st level, and is becoming more and more expensive to oper-
ate as the rock must be hoisted to the 21st level by compressed
air and trammed to No. 4 shaft before it can be directly raised
to the surface; but if it continues to produce copper as at
present, it will pay well to work for some time yet.

We are sinking a winze on the vein opposite No. 2 shaft, and
it is now 39 feet Delow the 24th level, At the top of the winze
the vein was only one foot thick, but at the bottom it is from
2 to 2§ feet thick, showing good stamp and some barrel work,

DRIFTING.

We have driven a cross-cut at the 24th level from No. 2
shaft east 185 feet 10 inches, to intersect the vein. We have
also cross-cut at different points on the conglomerate, in all 92
feet. The 21st level, south of No, 9 shaft, has been extended
32 feet, in a poor vein throughout. v

The 22d level, south of No. 2 shaft, has been extended 2978
feet, and is now 5644% feet south of the shaft. The vein in
this drift has been very changeable, sometimes widening to 4
or 5 feet, and then contracting to a few inches only. The
greater part of it has, however, opened a good stamp lode of
about 14 feet in thickness.

The 23d level has been driven north of No. 2 shaft 153 feet,
and has been very poor. This level has also been driven south
of No. 2 shaft 3012 feet, opening a vein which has varied
greatly in size and richness, but on the whole it has shown quite
an improvement over the level directly above. The greater
portion of the distance opened has shown a vein of good stamp
rock.

The 24thlevel has been driven north of No. 2 shaft 1608, feet,
and south of same 118+ feet, through barren ground. Inas-
much as we are getting in the line of the “shoot” of copper in
the levels above, I am of the opinion that we shall soon strike

copper bearing ground in this level.

STOPING.

The major portion of our copper during the past year has
come from the back of the 23d level, south of No. 2 shaft,
The stopes here are still producing good stamp and barrel cop-
per. In one of them we are now cutting a mass which exposes
to view from 15 to 20 tons. From this mass 20 tons have
already been cut. The stope is now nearly up to the bottom
of the level above, therefore we cannot expeet much more cop-
per from it,

-
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The stopes in the backs of the 20thand 21st levels have
produced a limited quantity of stamp rock, the vein having
n comparatively thin and poor. ) ‘
be%ery l}i)ttle stoping {has thus far been donc in the back of
the 24th level—not enough to enable me to form an opinion as

to its prospective yield.

MACHINERY, ETC.

A pump and skip road have been placedim 1\10'2%1:::;
from the 23d to the 24th levels. New fire fronts havemm !
placed at the boilers of the No. 2 engines, and aft thei '1e§s
mill. With the exceptions of the fou.ndatlon‘_s 0 t1 e Olin
at stamp mill—which will need re-setting dullng t'rle aorln i%
summer—the machinery on the surface an.d undeil-lgwun 8
good condition, and performs its work satisfactori 51 here.

A new mine office has been constructed out of a 1ou§§ reb]e
tofore used as a dwelling (at a cost of $400) and (lzonzlc erﬁm'na
work has been done during the year in repairs to the dwelling

> mine. ]
ho'li‘she: galnfal;;llﬁppearance of the mine is about the same as it
S - 800,
s A yearage Yours respectfully,
Jamrs DunsTan, Agent.

CLIFF MINE.

At the Cliff no work is being done on the old vein.f The
pump having been stopped July 1st, 1883, 13,383 1lbs. o ming
eral and mass having been produced subsequent to January 1s

f that year. ) ) ‘
° A litt%’e drifting has been done on the ninth amygdfﬂmd ﬁomh,
to the east and west; but they have not shown up Veryh mué: !
in the belt. They cut in these drifts two or three other fis

s, but they were quite barren. )
Sm%?\;:)rk on tge new vein has been continued through the éwo
shafts mentioned in last report; one of these 'shafts is mR %cl.

31, T. 58 N., R. 31 W, and the other Sec 1, T. 57 N, p :
W’ From one of these shafts they drifted about 15 or 23 ee
on.the vein, which though rich, is only about 6 mcl}es wide. 1

Last summer, 1884, they sunk two shaftfs{on W\h;\:;}t 1s1§111p}$§ii})

in i 5, T N 32 W, he

. the same vein in Sec..25, T. 58 N., R. :
f)?]é)t())f the shafts was drifted from towards th(}a 'lalll(eﬂs]hobe,papng
. e Copper
southern one towards the ash bed on whic pper
1il]efll:oius working.  The good showing made by the Colfp?

Falls, and the success of the Atlantic mlwor%{mg a low-grade

i imilar attempts elsewhere.

h bed has stimulated similar attemp R

* The Cliff management is determined to explore their property
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thoroughly, and have discovered and opened upon at least-four-
teen different veins.  This is all the work that has been done
by the Cliff Company, and there only remains to speak of the
enterprise now under way of treating the old stamp-mill sands.
These sands were deposited years ago from the mill, when copper
was plenty, and all the milling work was stamped coarse and
not washed carefully. It was whecled out of the mill in cars
and dumped in piles from the trestle, where the different layers
can be seen and recognized by the color and size of the grains.

Last March a company was formed, known as the llodge
Association, to work over these sands, and they have erected a
small plant capable of treating 150 tons a day. They find that
the most paying parts of the sand heaps are those made from
the rock which had been subjected to the action of fire in
kilns during the old Cliff Company’s regime. The mill is situ-
ated close to the county road, and the sand is hoisted from the
piles over an incline, trestle to the top, in carsholding two tons
each. Here at the top are bins of 100 tons capacity. The
process of treating these sands is as follows:

1. From the bins the sand is fed to two pair of chilled cast
iron rolls 12x12, by which it is crushed to a moderate degree
of fineness.

2. Tt then passes over four sieves of washers, and the coarse
copper is taken out by skimming the beds. This copper is dark
green, as it has been exposed to the atmosphere for many years,
by which it has been oxidized, and the surface converted into
carbonate.

3. The sand from the aprons of these sieves is run with the
wash water over a series of horizontal brass wire grates, by
which all the fine material is sifted, and that with the hutch-
work from the four jigs goes off and will be followed further
along in the 5th paragraph.

4, The coarse sands from 3 are now fed into five Hodge
grinders, and there reduced to the last state of fineness. The
Hodge grinder counsists of two closely fittinx cones, one over
the other, and between the two surfaces the sand passes while
the outside cone revolves. By this means the sand is ground,
and the copper instead of being beaten out into float is rolled
up into cylinders or spheres, the most perfect form for jigging.

5. From the grinder the product together with the fine
material from 3 is passed through fine hydraulic separators, one
for each grinder. These separators make but two classes; first,
the sand which is treated in 6, and second, the slimes which go
to waste.

6. From the separators the sands go over ten sieves of
washers. The sand passing over the aprons goes to waste, and
the hutchwork goes to ‘

7. Five finishing washers. The hutchwork from these ma-
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chines is fed back over and over again, and the sands go to
waste. . .

The copper saved in these last fifteen sieves is all obtained
by skimming, the hutchwork not being pure. At one time
they treated all the slimes on tables, but after getting several
barrels of mineral, they discovered it to be about ten per
cent. of copper and fifty per cent. of metallic iron. Such a
product was not appreciated, and the tables were abandoned.

This process has not been in use long cnough to enable me
to give any accurate data as to practical results. I understand,
however, that treating 150 tons a day they get about 3 bbls. of
mineral a week, and use 3 cords of wood a day. They employ
for 24 hours 3 men and 8 boys.

ST. CLAIR MINE.

Not much advance was made in this mine during the year
1883. The 50 level was drifted towards the greenstone a dis-
tance of 198.4 feet, but no sinking was done. There was stoped
306.2 superficial fathoms of ground, which yielded 159,950
pounds of mineral, which in turn gave 125,225 pounds of ingot,
at a total cost of §25,943.91. No additions have been made to
the plant, and the mine is in nearly the same condition as at date
of the last report. The appended table shows the cost in par-
tial detail.

Therock is crushed by a single battery of pneumatic stamps,
which are fed automatically from the rock bin. The sands are
ground in a Hodge grinder, and the slimes are treated on a
concave instead of an Evans table. This concave table gives
clean heads, but loses considerable copper. In many of the
German dressing works they are used in connection with the
convex table, and give most excellent results.

COST SHEET ST. CLAIR MINE, 1883.

Mining eXPense. ....oeeeeereermnrnnrsoieonnanes Cesrieranus $15,333 91
Hoisting ‘vt 2,669 79
Rock-house *  ...oiiiiiaiiinenns e i 289 30
Stamp-mill ¢ ......... g 2,092 58
General L TN 1,794 19
Freight and Charges. .. ...oeenvniiriirareeeoeiiiaiatiains 442 23
Ingot barrel EXPense. .« v veneenvenirnnenae covoeniiiaianas 60 15
TREErest ACCOUNL. « v vvveeresnrneee sorvnerosacasoe nanes 1,(}60 04
Smelting 8CCOUNt. cuvv v ceurrerees tatiriirearieiene 1,393 87
Commission 4CGCOUNE. « v vt v vt iiieeainns caervnans soene 191 88
Marine INSUTAICE. v oenvsoterconrirsunnonectoaeniiaenssseen 10 06

$25,948 91
Mineral produced........oviviveeiiiaieen e 159,900 pounds
Ingot .. p e e e et e 125,225 pounds
Cost per pound of INGOb. . «.vvevviviviiii i .12% cents
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COPPER FALLS.

Up to about the 1st of July, 1884, the Copper Ialls was
under construction work, and although the mine is an old one,
it is now only fairly under way in operating the ash bed. The
statistics as given are for the fiscal year ending June 30th, 1884,
and show a cost of about $2.02 per ton of rock stamped. This
of itself is a good showing, but the management considers it
high, basing the statement upon the fact that during the year
the mine was not ina condition to treat the rock as economically
as it will hereafter be.  The stamp-mill was not run to its full
capacity, and considerable work was done and money spent in
relaying the adit level track. In the mine the levels were
opencd up ahead, so that there were enough points of attack
exposed to allow tbe drifts and stoping to be done by day shift
alone—Mr. Emerson being much in favor of this plan of work-
ing day shift only whenever the circamstances will allow. The
increase of plant is the only objection, and in this mine, where
there is vo pumping and practically no hoisting to be done, the
only increase is in that of the compressor. The advantages
gained are chiefly in the matter of labor. Miners never go to
work Saturday cvening, so that they get only five shifts a
weel out of the contract men when on night shift. Yet, al-
though they doless work in the month to the extent of four
shifts, they want the same pay, as they all calculate to make just
so much a month. Thus, for example, If you have four menona
stoping contract——two by day and two by night—you get out of
four men twice twenty-six, or fifty-two, day shifts, but only
twice twenty-two, or forty-four, night shifts.” If you now have
twice as many openings, and can give each party of two astope
and work the day shift only, you get twenty-six shifts per man
per month. In addition to this it is found that two men work-
ing together accomplish more, as they have no fear of doing
more than their partners—a great trouble when four men work
in two parties. The mine is now opened up to the 60 above
the 90 level (which last is the adit level), and down to the 120.
The drift stopes are all advanced as far as what is known as No.
8 fault; here they are cross-cutting on one level only, to get the
vein again. The sinking the last fiscal year amounted to 51.5
feet, mostly in opening up the 120 level and in preparing the
second hoisting incline.  The drifting covers 386 feet, all of
which was in the inclined cross-cuts at the various faults. In the
drift stopes they have in the same time broken 1440.78 fathoms,
which includes 24 fathoms on the Owl Creek vein. In the
regular stopes, 1345.75 fathoms were removed. The excess of
drift stoping over regular stoping shows the manner in which the
mine was opened up. The fathoms given are in fact superfi-
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cialyas they vpen about seven feet high and pay for only a cer-
tain amount, whether the stope be really six or cight feet.
They have drifted along the foot 544 feet on the 80 fathom
level, and 462 feet on the 90.

In order to minimize and equalize the cost of underground
hoisting, it is the aim to keep the work above and below the 90
level, which is on the same level as the adit, about cqually ad-
vanced. An inclined way runs from the 60 to the 96, and from
the 90 to the 120. Just above the 90 level is placed a small
double-drum hoister. Now, when the mule train comesin from
the mill to the depot at the 90, one car is attached to the rope
leading to the down ineline and another car is attached to the
other rope, which passes from the holister to the top of the up-
per incline, where it passes over a pulley and then goes down
the incline to the 90 level.  The small hoister is now put in mo-
tion, and one car goes down to the 120 and thé other up to the
60.  The cars balance each other, and the engine has simply to
overcome the friction and the difference in the weight of the
ropes. The hoisting is conducted on precisely the same method.
It often happens that owing to civcumstances, one car is not
ready, or that odd, nnmatched levels are being operated; when
this is the case, more power is used of necessity. They now

“have on the location asecond double underground hoister which

will soon be placed near fault No. 2.

The steam for these hoisters is carried underground in a 3 in.
pipe, carefully covered with lagging; the exhaust is carried to
the surface in a 6 in. pipe, and the back pressure is found to
be very trifling. ]

They now operate fourteen power drills a day, and tram 110
cars which carry about 275 tons per 24 hours to the mill. The
tramming is all done by day, the bins being of sufficient capa-
city to supply the mill one night.

The rock house is immediately between the end of the adit
and the bins. The cars are hoisted on either of two tracks to
the right or left hand side of the rock house, and are there au-
tomatically dumped on screens, the larger pieces passing into
the rock breakers and falling into the bins below. It will thus
be seen that the rock is handled but once, from the time it is
put into the cars in the mine till it reaches the stamps.

They are now experimenting in the use of the old slot grate
and find great advantage in its use by punching the holes very
close together and thus increasing the discharge surface. The
sands as they run from the waste launder out in the lake assay
two-hundreths of one per cent, a good showing.

The present cost of handling the rock is from $1.50 to %1.53
per.ton stamped, ecmploying a force of 159 men,

The improvements made since the last report are guite ex-
tensive. At the mill fourteen new Collum washiers, one Kvans
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Insumnc(%iilsn(cren{s less house repairs), MAKes. . @g&ﬂ >
LCSS cre ............... s iy
Total operating expense. oo et o
. Construction egount.ooce 1T $§7’(12’3§3
Total expenditure for fiscal yoar.....oororotr 13

Mining Erpense——'Recapil:é [lla;zsg. assing
ing proper including captains, timberme
Mining , 1t

29,219 58

t men.....- st

‘o and company accoun " = 56,245 01
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Rock drills in¢ Y L o

Toert rock to WA 88,929 12
Delivering rock 12 ZHEE 2L $88,

...................... 11’572 72

Total cost.. - =< v {nere Supplies. .. .ooverrert o

Credit by profit on BT $:71’~_3—E§—L}£

Net Bxpense. .o 2 %0

inking per foor ashbed -ooooot T e 12 48

Drifting *' D
ing ¢ fathom ‘
Broping Main Adit Tramwdy Expense. §,311 485
- S ' 9
ek ayers, o ve ettt 694 8

s, laborers and 1rac N PPPPRR 1,489 82
r{;?:gxsstr‘:iiixlﬁnachinisb etc., If‘bm‘ ....................... M

Supplies. -+ T 490 19

TOt?ﬂ ......................

£ S v ;4)0 fons
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Rock-1ouse Frpense.
Superintendence and labor........ ... .. L $1,899 71
Repairs, Taboron......oo oo o 0 Lo 213 49
Fuel. .. . 2,053 65
Supplies. ... e e e 151 73
Total. ... 4,318 58
Rock treated, 58,450 tons. T
Average per day, 623.
Stamp-Mill. Ezxpense.
Superintendence and labor.................. e $10,828 01
Labor on repairs. .. ..o e 1,401 44
BUpPleS. ot e 14,920 89
Total. oo $26,645 34
Rock erushed, 58,450 tons.

Mineral produced, 5075} tons.

Product in Mineral, year ending June 30, 1884.
Stamp-mill

................. 1,014,510 Ibs............. BOTFL0 tons,

Masses. ..., 16,195 ... . ... 8lfs ¢

Barrel work................. 13,460 .. ... ...l 64553 ¢
Total.........o ..., 1,044,145 . ... ... ... BA”IAE ¢

PH@ENIX MINE.

Up to the first of July, 1883, the Pheenix Co. operated its
own mine; but since that date it has been worked by Messrs.

Briggs, Delano and Robinson, on tribute, and these gentlemen
still have the mine under their control.

During 1883 most of
the work done was stoping, prineipally on the 150-level, though
a little work was done near the shaft on the 160-level

There was stoped during the year, 1,712.6 fathoms (super-
ficial) of ground, and 34,353 tons of rock hoisted to surface, of
which only 14,255 were stamped. The total yield in mineral
was 818,765 lbs., including masses and barrel work.

The total
cost was £109,987.53.

The low price of copper has had 2 more than usual unfavor-
able effect on the mines of Keweenaw Point, and at the Phenix
nothing new in the way of machinery has been put in, and but
little opening has been done during the year.

The following statisties have been compiled from the
monthly cost sheets:

COST SHEET PHENIX MINE FOR 1883.
Mining cxpense

.......................................... $067,963 35
Hoisting eXpense. .. ..o vt it 13,860 40
Shaft-house and tramWay........ooveviiiiennrnrnnnn...

Picked rock expense

.. 2,182 12
................................ 215 89
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ROCK-DOUSE EXPEISC. , o v avvercnmnr s ane oo $2,096 14
Kiln-house CXPENSC. . v vevenneneranonesmsnnsssosemenes 774 08
Stamp-mill amWLY .o ooo e 376 97
Stamp-Mill. . oo oe e 12,744 18
MANEEl CXPENSE « o v vuvnvneneesornen s . 1,441 13
TLOSPILA] CXPOISE. . o v .o v veevnn e e ee e en s ane et 707 50
SUTTACE TEPAIIS L oo o v oe e ear e e 78 11
Smelting . ........ T R R 3,484 87
General expense less sundry credits. ..o 4,063 29
Total cost 1883, .« vveinrinii i $109,987 53

Number of fathoms of ground broken, 1,712.6.

Nnmber of tons of rock hoisted, 34,353,

Number of tons of rock stamped, 14,255.

Number of pounds of mineral and mass produced, 818,765.
Number of pounds of ingot produced, 512,291,

Cost per pound of mineral, 13.4 cts.

Cost per ton of rock hoisted, §3.20.

ALLOUEZ MINE.

Sinee the last report the Allouez has been steadily increasing
her plant, and is now in_very good condition for economical
work, both on surface and underground.

No. 8 shaft has been sunk from the oth to the 12th level,
and considerable work has been done at the north end of the
mine—that is north of No. 2. The rock at that end, however,
does not come up to expectations, whereas the ground south of
No. 1, and below the 4th level, which had always been sup-
posed to be outside the copper chute, has been found to make
copper quite satisfactorily.

n levels 5th and 6th south of No. 1, they have been drifting
lately, and the ground gives veins and bunches of conglomer-
atc as rich as the Calumet & Hecla. Of course, they are not
very large, but they seem to indicate ground which, for the
Allonez, will run about a fair average.

Although under ordinary circumstances, with copper higher
than at present, it would pay to work the north end of the
mine, they have determined for the present to confine operations
to the south end, and with that view the hoisting rope from
No. 3 will be carried over to No. 1. No. 1is now operated by
an old fashioned beam engine, which also runs the pump. The

lowest level of No. 1 shaft is now full of water, having been
used during the summer as a reservoir for feed water. It will
be unwatered soon and the sinking continued.

The rock hoisted from No. 1 is dumped on a floor, as at the
Conglonierate shaft houses, where it is sorted and the good
portion taken in trestle cars to No. 2 shafs, where it is again
dumped into a side-pocket, from which it slides again into the
large trestle ears which conveys it, in addition to the rock from
No. 2, to the rock house. This arrangement is necessary at
present because of the insufticient capacity of the rock house,

COMMISSIONTER OF MINERAL STATISTICS. 37

which last, however, is being i
\ s 18 bemg put mto better Lner
ing been built during the pas 1 bet“} shape, there hay-
ing been, g the past year an addition on the north
nIé while iat the same time one rock-breaker has been added
IS {)} \ vy . . . " e, . ’ *
ticu[ql'](ttl(/' mill, however, that increased facilities are par-
arly noticeable —the mill now having suficient i
to treat 500 tons of rock per day An 'deit;io) Icap{‘;)mty
tre 0t k- per day. 8 n has been
built in which a new rock bin, one Ball head le
ot nwhich & ne ) ad complete, three
glr;, separators, twenty-one Collumn washers, two slime
zlsett ing tanks, two Kvans slime-tables, and the necessary
aunders, pumps, pipes, etc., have been placed. To each Coggin
s’ep.nlator there are four roughing jigs, and for each set of four
l(ﬁug rers there are three finishers.  The head has a double dis-
1(; arge mo:‘tur, and is well made and set up. There has also
ieéan added a large fire-box hoiler which is suflicient, with the
o Aone, t[()) furnish a bountiful supply of steam
nuln . T OAGTQ 0 ", v > : 1 M
iy }él of years ago a launder from Gratiot River was
¢ out, but as it was supported on trestles to a considerable
lelxﬁelx:t 1t very often froze up solid during the winter. This
as been rebuilt, and is for the whole length cither on or under
thg ground where it is safe from frost.

ANNUAL REPORT OF THE ALLOUEZ MINE.

The directors present the f i
S ollowing statement of tl iness
of the company for the year 1883: - ¢ business

The product of the mine was 2,408,675
Th ¢ nine was 2, ,670 pounds of mi ieldi
72445 per cent, or 1,751,377 pounds of reﬁneg copper, Wlﬁéﬁe;ﬁt}é }lféill(ii;g(gl

an average price of 154% cents per pound .

The working expenses al? mine, }a,s pper det’aiolg'd ............ $200,066 00

statement herewith, were.... ........ .. $241,056 62

e ere. 6241, 2
eight............. e 7,148 ¢

Smelting. . coooeeiiiiieiiii., %53’4[52)‘ ‘ég

Brokerage ............. .. .. ...l 1,314 31

Marine inSUTANCE. . .........e..... ... ‘788 57

Fire inSUTANCE. .. ... ... \eeeeensennnnn, 81 83

Storage, ete. ... oeunainnanneeans 211 55

EXDORSES. . o oottt 5,690 54

INtere-t.. «.oo.os weiiiiiie eei. .. 212 00

—— 38,864 82

Making the total working expenses............. .. 279,921 44

And showing a deficiency e
3 vof. oo o

Ther(,f has been expended in construction of new machinery B85 44

and improvements, as per statement appended. . .. T $26,525 12

........ 26,1 2

Making the total expenditure in excess of production...... $41,380 56

The surplus brought forward from 1882 after dis-

posing of the copper then unsold, was T 5
Assessment payable Jan. 3, 1883.. ’st%é(l)gg 8(;
——— 113,149 95
Leaving a net surplus Dec. 81, 1883, of ................. %77-1_769 39

as shown in detailed statement herewith.
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The decline in the market value of copper (our sales averag-
ing 1785 cents per pound in 1882, and 15443 cents per pound
in 1883,) has prevented the realization of the profit which the
directors anticipated as the result of operations in 1883, and
although the expenses per ton of rock Landled, have been con-
siderably reduced—the yield remaining about the same—yet
the decline in the value of the copper produced has more than
kept pace with the decrease in costs, and thenet result is a loss
on the year’s business as shown by the foregoing figures. Itis
proper to state that the larger portion of this loss was caused
by the breaking down of the only locomotive we then had, in

contending with the excessive snows of the winter of 1882-3,.

which not only caused a decrease in the product, but entailed
heavy expenses in hauling rock to the stamp-mill by teams.

Tt is well-known that this company is engaged in working a
large body of comparatively low grade material, and that in
order to produce copper cheaply a large quantity should be
treated. The mine was originally opened and equipped on too
small a scale to meet the requirements of cxisting circumstances,
and although working to the full capacity of our stamp-mill,
and by the aid of the improvements recently made in the mill,
and the equipment of the mine, we have succeeded in reducing
the cost of production (per ton of rock handled) during the past
year, very close to the figures of the leading mines of the region,
yet the managers can see but little chance for profit while cop-

er sells at 15 cents, or any means of avoiding serious loss
should it decline to lower figures, unless either the yield of the
rock mined should inecrease, or & further reduction 1n the aver-
age cost per ton of handling same be effected.

Any considerable reduction in the average cost can only be
realized by increasing the output, and thus distributing the
fixed charges, and cost of maintaining the organization, over 2
larger number of tons of material, and as it would not be safe
to depend upon any large increase in the average yield shown
by the result of the last two years’ work, the only alternative
seems to your directors to be, to enlarge the capacity of the
stamp-mill one-half, and make such additions to the equipment
of the mine as will be needed in order to handle a correspond-
ing increase in the output. They have therefore called an as-
sessment on the capital stock, of fifty cents per share, payable
Feb. 25th, 1884, in order to provide the means of payment for
the improvements indicated, hoping thereby to place the com-
pany on a safe basis.

The agent’s report, with tables of cost of the work perform-
ed and improvements made during the year, also statement of
assets and liabilities Dec. 31st, 1883, are herewith submitted for
the information of stockholders.

By order of the directors,
Jonx Stanton, Treasurer.
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ASSETS AND LiasiLities—ALLOUEZ MiINING COMPANY—EXCLUSIVE OF
REAL ESTATE AND MINE PLANT.

December 31, 1883.

Cash ASSETS.
G tecetvater T MO
Copper on hand (279,555 1bs.) sold for...........oovn vonnin 42,137 25
$58,915 47
At Mine.
Qash.: ................................. U $1,028 87
SUPPLES. .ot 47,665 15
Wood and timber (standing)............o oot 13,501 34
———— 2,195 36
Total a8SetS. . oo iiee i ettt . $121,110 83
LIABILITIES.
Agent’s drafts...... TP $19,066 51
T0dehtedness at MIDE. . « «.vsenrenserneeereennns 24,223 34
Accounts payable...... ... ... i 6’,051 59
—_— 49,341 44
Balance 0f aSSelS . vur ittt cii it it a e $71,769 39

Qr, R I h
STATEMENT OF EXPENDITURE AT THE ALLOUEZ MINE FOR THE YEAR

1883,

L UNDERGROUND EXPENSES.
Sinking shafts 268.3 feet at $14 86.............. $3,854 20
Drifting 1,630.6 ¢ < 984............. 16,050 82
Stoping  6,523.6 fath.« 6 48.............. 42,300 90
Sundry CONraCES. ... oveereireiers ittt 919 25
Mining captains, timbermen, trammers, black-

smiths and other laborers.................... 36,689 60
Supplies used on company account............ 9,089 30
Cost of runnicg compressor and power drills, '

including repairs. ..........ov0 Lol 14,504 30
Surveying underground. ...l 15 00

. $122,728 ¢

Less protit on supplies sold contractors........ ® 103§§ gg

$112,390 87
HOISTING EXPENSES,

Engineers, firemen, mechanics, etc............. $7,203 24
Fuel......... R LR R R EIRY 11,106 00
General supplies. ... 2,754 01

21,063 25
SELECTING AND BREAKING ROCK.

Mechanics and laborers............ooooiiiienn $14,203 31
Fuel......oovvininuniinnnes e 5,718, 00
Castings and supplies. ..o 4,235 21
TeAMING. « v et vveie et e o 7789 50
24,196 02
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SURFACE LEXPENSUS,
Superintendence, and wages of mechanies and

laborers . ... e $10,910 25
Suppliesused............. oo oL 2,628 89
Teaming....... ... i 1,122 78
Rent of t(\ILphouc ........................... 18 15
TaXCS . ot 2,085 30
Surveying. ... 77 50
Insurance............. i 1,445 00
Sundry expenses. ... 1,012 06

$19,510 48

Less sundry credit items. ... .00 Lol 1,607 70
17,902 78
RAILROAD EXPENSES,
hngimus mechanics and laborers.... ....... $6,365 32
Fuel, rails, ties, supplies, ete.................. 4,854 70

- 10,720 02

Tons rock transported, 102,388,

STAMP MILL.

Labor and superintendence. ................. $20,127 77
Fuel (8,830 cords wood). .. 23,715 40
Supples. ...t e 3,998 25
Foundry bills, ete.....oooo oL 5,088 88
/ 52,875 80

Rock stamped, 102,388 tons.
do per cord of wood, 18¢; tons.
Cost of stamping and washing, .)1100 cents per ton.

MINERAL EXPENSES,

Transportation to Hancock....................... $3,919 44
Barrels and cooperage. ... ........ ... ... ... ..., 980 50
ASSAYIDG .o e, 270 00
—_— 5,169 94
$244,318 18
Less rents received. .. ... o oo 4,261 56
Net working expenses. ..............ooviii .. $241,056 62

CONSTRUCTION ACCOUNT.
Second half Rand duplex compressor, drills, ete.. $5,828 85

Locomotive ““ Gratiot,”. ........ ... ieiiiuui. ... 9,393 46
Cars, snow-plow, and other fixtures for railroad. ... 4,843 74
Locomotive house.............coooiii L, 1,318 06
Washing machinery. hedtel ete., at stamp mill.... 1,868 28
Berlvmm heater at No. 2 cn"me .................. 919 382
Sundry additions to machinery at No. 2 engine and

TOCK DOUSC. 1 vt 1,536 31
Reservoir and pipes for feed water, etc............ 1, 822 10

—— 26,525 12

Total expenditure, ... $267,5681 74
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STMMARY OF RESULTS FOR THE YEARS 18382 AND 1883,

1882 1883

Tons of reckmined......................... 112,892 120,824
Tons of rock hoisted. ............ o ... ... 107,079 116,425
Tous of vock treated at mill. ... ... ......... 97,232 102,888
Refined copper per ton of rock mined........ 14—%}0 1bs. 1447 1bs.
Refined copper per ton of rock milled. ....... 173 Tbs. 173 1bs.
Total yicld of mineral................... .2,2090,445 1bs. 2,408,675 1bs.
Total yield of refined copper............... 1,683,557 Ibs 1,751,877 1bs.
Cost of mining per ton of rock milled........ $1 85°% $1 095y
Cost of hoisting, per ton of rock milled....... 2047 2057
Cost of selecting and breaking, per ton of rock

milled. ... .o RERAH 23853
Cost of general surface expenses (less rents),

per ton of roek milled. .................. 0857 1480
Cost of transportation to mill, per ton of rock

milled. ... o 184%% 10447,
Cost of stamping and separating, per ton of

vockmilled............................. bERAN 5183
Cost of expenses on mineral, per ton of rock .

milled.. ... ... o o 05,45 05,3,
Total net working expenses, per ton of rock

milled. ... ... o 2 605, 2 3548,
Total net working expenses, per ton of rock

mined. .. ... i 2 21205 1 995,

Cost of freight. smeliing, and marketing pro-
duct, including New York office expenses,
per ton of rock milled......... ... .. .. 4050% 37 %5

Gross value of preduct, per tod of rock milled, 3 0937, 2 5888,
Cost of copper marketed, and all expenses
paid, perpound.......... ... ..., 1735 1558,

AGENT’S REPORT.
Avvrouez Mixg, L. 5., Micn., ;
JANUARY 21, 1884,
Jonn StanTon, Esq.,
Treasurer Allowez Mining Company, New York.

D= casure in submitting my annual report
of operations at our mine for the year ending December 31st,
1883.

No. 2 shaft has been sunk 110 feet, from thc 14th to the 15th
level.  About midway the shaft passed through the orossing,
and has not since carried any copper; the ground on cither side
of the crossing has always been found much disturbed and bar-
ren. The drifts north and south of the shaft at 15th level have
been driven 45.5 and 26.8 feet respectively. The former is
showing a good course of copper ground while the latter is yeot

0or.

The Lith level north of No. 2 shaft has been advanced 281.2
feet; total distance from shaft, 307.7 feet. For most of this
distance the drift has shown remarkably well, but is now quite
poor. The stopes in this back have yiclded a good quality of
rock until the past four months; at present the rock obtamned
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from them is of a lower grade. This level south of shaft, has
been driven 21.5 feet to the crossing; total distance from shaft,
43.5 feet.  All the ground in this back has been stoped down,
and gave very fair returns.

The 13th level north of No. 2 shaft has been driven 185.7
feet; total distance from shaft, 428.1 feet. During the last
month’s drifting the ground has been poor, the stope following
the drift has also become so unproductive that further work
has been discontinued for the present. The unexpected unpro-
ductiveness of the lode in this, as well as the level below, at
points where we had every reason to look for good copper
ground, has been the means of curtailing our product for the
past three months to a considerable extent. Drifting south of
No. 2 shaft and south crossing at 13th level has been resumed
the past month, and 12.6 feet driven; total length from shaft,
114.6 feet. 'The breast shows some copper, and I look for bet-
ter ground ere we advance much further.

The 12th level south of No. 2 shaft was advanced 117.1 feet;
total length from shaft, 338 feet. About 50 feet south of the
crossing very nice copper ground was cut into, which continued
very uniform to the present head of drift. A stope now worked
in this back is giving very satisfactory results. This level
north of No. 2 shaft has been extended 289.9 feet; total length
from shaft, 813.8 feet. The present head of drift shows some
copper but cannot be considerced good stoping ground. As in
the previous year, the work done in this level has not given
remunerative returns.

The 11th level north of No. 2 shaft was advanced 172 feet; to-
tal length from shaft, 814.3 feet. The drift has opened some good
stoping ground, but is not showing so well at the present point,
A crossing passed through at the 2d, 34 and 4th levels, north
of No. 3 shaft, will be encountered within a short distance, and
the ground in the vicinity of such crossings has always been
found disordered and non-copper bearing. A stope worked in
this back has produced well, but reached the end of productive
ground some months ago.

The 10th level of No. 2 shaft has been extended 192.5 feet;
total distance from shaft, 746.7 feet. The head of drift is
poor, but has only been so for the last few feet. The rest of
the ground passed through will all pay to stope down. A stope
has been worked in this back constantly the past year, giving
fair results.

No. 3 shaft has been sunk 158.3 feet, and been extended dur-
ing the past year from a point 46 feet below the sole of “7th
level to the 12th level. Partly, it has been opened by rising
stopes from the levels underneath the line of shaft. The skip
road is completed to the 10th level, and will shortly be ex-
tended to the 12th level.
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The 10th level north of No. 8 shaft has been advanced 25
feet; total length from shaft 150 feet. The head of drift shows
some copper. A stope worked in this back during the past
summer gave extraordinary good returns, considered in con-
nection with the average productiveness of our lode. It proved
to be limited in length, and has been exhausted.

The 9th level north of No. 3 shaft has been extended 135.8
feet; total length from shaft, 238 feet. The drift has carried
some copper however not continuous, and of a bunchy charac-
ter. The stope near and some distance north from shaft, has
yielded very well; further north it has partaken of the nature
of the drift.

The 8th level north of No. 3 shaft has been advanced 53
feet; distance from shaft, 124 fcet. The.head'of drift has en-
tered a barren lode, and a stope worked in this back yielded
pay rock for only a short distance upwards, when the lode be-
came too poor to work. ) i

The 7th level north of No. 3 shaft has been driven 72 feet;
total distance from shaft, 143.8 feet. The lode passed through
has been poor, and no stoping has been done in this back.
At this level, south and near No. 3 shaft, a stope of :i,lgout 140
feet in length has been worked for the past year. The rock
broken has been of a fair quality, and its outlook for the future
is about the same.

The ground broken during the year was

Sinking shafts. ........ .. ... ol e . (2)2(8)2 ft‘a‘et.
Driving levels. . ..ot e 680
1517033 17 6,536.9 ms.
Ground broken inopenings ...........oiiiiiiiiiios 810.1

Under the head of “Construction” the following additions
and improvements have been made to our mine plant. Second
half of “Rand Compressor,” 164 x 30, w1th. f9l11' No. 3 Rand
drills ; feedwater heaters to stamp-mill, hoisting engine a.md
compressor ; new firecbox to one of the boilers at h01‘stmg
engine; new cylinder and piston to rock-house engine ; Evans
slime-table, separator with other additional washing machinery,
and new grate punching machine, at stamp-mill ; new locomo-
tive, round-house and snow plow ; sixty-one tons of fifty-pound
steel rails for railroad ; and water reservolr at mine.

The locomotive “ Gratiot ” was reccived shortly after open-
ing of navigation, and put into service the first of July, since
which time it has been doing constant duty, performing the
work very satisfactorily and with economy. It will be fully
equal to the increased duty required of it in the near future.
Our old locomotive has been thoroughly overhauled, and will
be in condition for service in any case of emergency. The
feedwater heaters deliver the water to the boilers at a tempera-
ture of 200 to 212° Fah., and since in use have lessened the
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consumption of fuel. The stamp-mill with dressing plant isin
good working condition, and has done excellent duty the past
year. The machinery at the mine, together with general mine
plant, is also in good conditiou for future operations.

The past winter has been so very severe and stormy that
our old locomotive, in its crippled condition was not fully able
at all times to transport a suflicient supply of rock to the mill,
particularly during January and February. Frequent delays
occurred diminishing the outputand yet increasing the running
expenses, on account of having had to keep a constant force of
men on the track, to keep it clear of snow. The consump-
tion of fuel was also more than it would have been had the
Loiler not been in a leaky condition.

Several amygdaloid beds have been explored to some extent
the past season. Three of them to the west of our conglom-
erate have, as far as examined, no practical value. The last
one, to the cast of our lode and near the rock-house, has shown
some copper, where stripped along its lay on surface. Not
enough work has been done on it yet to determine its merits,
and it ought to be further prospected the coming summer.

A cistern has becn blasted out of the solid rock, for the pur-
pose of saving and accumulating feed water for our hoisting
engine. At the mill a new line of launders from ¢ Hill’s
Creek ™ dam to the mill has been put up, the old launders be-

ing too much decayed for further use. These two last items, °

together with exploration work, entailing a considerable outlay,
have been charged to ordinary running expense.

Although successful the past year in making a further redue-
tion in the cost of handling our rock per ton, through the
different departments, as compared with previous years, the
decline in the price of ingot copper has been so marked that
all our efforts could not compensate for it. The appearance
of the mine for the next year’s output is encouraging. The
15th level is now fully available and ought to giveus considera-
ble good stamp rock. The ground south of No. 2 shaft and
south of crossing, as far as opened at the 10th and 12th levels,
the past year, promises very well and can speedily be made
available from the 20th to the 15th level.

The eclerk’s tables of cost will show in detail, the expenditure
in the several departments of the mine for the past year. The
underground plan, made by S, G. Emerson, C. E., will more
succincetly convey the work done in the mine. Tt gives me
pleasure to be able to state that my associate officers have
been untiring in the performance of their duties.

Very respectfully yours,

FRED. SMITH, Agent.
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HOUGHTON COUNTY MINES.

QUINCY MINE.

The man engine is down to the 27th level, below which it is
necessary to use’the ladders, in descending to the bottom of the
mine. No. 2 shaft is down to the 33d level, and a drift is being
run north. No. 4 shaft has reached the 32d level, and a drift
is in progress north to meet the drift, from No. 2. The ground
in the vicinity of No 2 shaft secms to be the best; in fact, the
north end of the mine is the richest in mineral. The opinion
given by the former agent, Mr. F. G. White, that the rich
ground was dipping to the south seems to have been verified
by last year’s work.  Although the north end of the mine is the
best, yet there are many good stopes of excellent stamp work
in the vicinity of No. 4 shaft. The masses ave mostly found at
the north end, and fortunately for the Quiney, they are not
excessively large,

The Quincy drifts are made rather small on account of the
large amount of exploratory work done. The drifts are 7 feet
high and 5 feet wide; they use two machine drills on the same
column, and open up by a bottom cut, the first blast blowing a
wedge out of the bottom, and the holes as they are put in
higher up becoming more horizontal till at last the top ones,
which square up the corners, are reached. This mc;zthod of
opening gives a clean, smooth drift, and requires a minimum of
rock to be moved. The tram cars are larger than usual, and the
trammers are paid by the month. Great care is taken in hav-
ing the miners put their holes in as carefully as possible, and
the young men who are given stoping contracts are carefully
coached by their bosses and captains.

The Quincy employs the diamond drill constantly, and by
this means the management is enabled to locate the subsidiary
veins or amygdaloid lodes which occur in the foot. It is prob-
ably understood by all conversant with amygdaloid mining
that an amygdaloid bed is merely the top of a trap deposit
which has been metamorphosed, and that there is no definite
foot wall. The hanging wall is sharply defined by the next
trap lode adjoining, while the foot runs off insensibly and
irregularly into trap. Sometimes the copper is disseminated
through the entire mass, as in the Atlantic ash bed; again, it is
in irvegularly distributed bunches as at the Osceola; or, again,
it may lay close to the foot and to the hanging, with a horsc
of barren material between, as in the Kearsage amygdaloid in
which the Wolverine is located. The Quincy people long ago
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recognized the irregularity of their deposit, and by a judicious
use of the diamond drill in cross-cutting have done much to
familiarize themselves with the lode.  The mining captain, Mr.
John Cliff, has made a study of the geology of the region and
much eredit is due to him for the successtul prosccution of the
underground work.

The systematic manner in which the Quincy long ago ex-
plored its property, when its old fissure vein proved itself poor,
should Le an cxample to other owners of property on the Min-
cral Range where there are unquestionably many good work-
able deposits yet to be found.

Since the agents report for 1883, a new Rand compressor
has been added to the plant, and the mine now has an abundant
supply of air. The rock-house has been supplied with grates
upon which the cars dump their contents, thus saving consid-
erable in the handling of material, which comes from the mine
fine enough for the stamps.

At the mill the usual spring repairs were made, and the old
smoke-stack which towered above the center of the mill has
been removed. A new boiler has been placed in the boiler-
house, and the pumps have been removed to an addition built
alongside the mill.  The docks have been enlarged, and a coal-
bin built, with pockets so arranged that the coal can be auto-
matically loaded into wagons without any handling whatever.

There were wmined 117,171 tons of rock; of this 101,415 tons
were hoisted and 97,100 tons treated in the mill. This pro-
duced 6,711,150 pounds of mineral, which yielded 5,549,087
pounds of ingot copper. .

REPORT OF THE COMPANY'S OPERATIONS IN 1883.

The directors submit the following report of the business of
the mine for the past year, and statement of the financial con-
dition of the company.

The shipment of the season was 7,305,970 pounds of min-
eral, whieh has been smelted, and yielded about 82 per cent.,
or 6,012,239 pounds of refined copper.

'The product of the mine for the year, as prepared for ship-
ment, was 6,741,150 pounds, or 3,3703450 tons of mineral, of
the following description, namely:

SLAINP COPPEL.c v ver oovreenessnasn st aansasrecss 6,535,045 1bs.
Mass L R 206,105 “¢

6 741 150 Ibs.

for which, estimating copper on hand at 15 cents per pound, and the
product left over at the mine at 82 per cent. yicld, has been realized the
QTSRS SUM Of . ot viit et ie e ... $828,300 04

Reatized from sale of silver ... e 2,482 96

$830,783 00

N Loun
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The expenses
¢ expenses for the year are as follows:
g.ltl)ﬁ(x])llgﬁ gigegsﬁsfat mine............... . 39
s y AR LR $398, 3877
Satins, s e e i R
s all other expenses 19878 s

............ 119,878 58

$540,088 27

which, deducted from gross carnings P .
g8 830,783 00

leaves a mining profit.

’]‘]1 . . -‘ ...................... 7
ere has also been realized during the year from mte:est ' $299’;§§ %
.. 3,286 38

296, 0
n our last report $206,081 11
........... anuary 1, 1883.... $663,867 64
........................ 296,081 11

$959, 838 78
.......... $240, 000 "
.............. 140,000

———— 380,000 00

anuary 1, 1884, .., ... . $579,898 75

The statement of assets and liabilities i

showed a bal g :
Add earnings o%nlcé%?in and, as of date J

De(}}lct divffiend of Febraary 15, 1883,
“ August 15, 1883

Leaving balance of assets, J

QOAh('};x;;(}end of $4.50 per share, or $1
pa,id ‘Au(:ue: c}?clared, which with div

e ng:;l ﬁo laﬁt, makes total for the year, $320,000
of the your's ‘;)Oa;‘rlx(clal statements are presented, ané th.e report
by the e work, and mprovements in progress, as pr " 1
g agent, Mr. F. G. White, who 1‘es,igne}§i Z};%:Ji((i’

end of t} . :
Samuel Blegeaix,f. to assume important duties elsewhere C
N f arris has been appointed in his stead “ apt.
of which is respectfully submitted '
itted,

THOMAS F. MASON,
NEw Yorxk, February 12, 1884, Presidin.

80,000, payable February
idend of $3.50 per share,

GENERAL
SUﬁIIBIl;}:IZ\éO(}; RECEIPTS AND EXPENDITURES or T
OMPANY, FROM ITS ORGANIY ATION TO He QUINC ’
DEciMBER 31, 1883, )

) RECRIP
Frgm lgapltaldstock paid ia... e
aplial stoc ST, 2
« [aocoed pper aud silver (70,791,791 Ibs. copper). . 15??5(1)(3)’3(7)2 g(l)

‘e P B e e e ., ¢ b
rofitonsale P. L. & R, Improvement corri[;éixir‘ 100,754 35

ck and Othel investni RTINS 9 637 16

stock ments. .

Sales of real estate Hanm) EERIR AN l . 4(; ’006 68
) . . N <

$15,941,362 88

“

BY bd.]ance b Ollg oOwn, being receipts over (BXI)G!]dItU] es 4 289 898 [
4 T htd b
Deductlng leldendS d C. 1 b ’ . cvee 5,1 10’000 005
£ Iﬂled 1to 30 lncluslve e . 1 y

LeaVeS ba]ance as per stat LR ’
> ! ement in de 8
tail be]0\\ cee e . $O;9 98 {9
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EXPENDITURES.
H 5 =0 8 q
For expenditure on location previous to 1836, . ... cveiiinn :{5%&,097 98
o e “ Quincy vein, 1858, not now worked. .. 55,000 00

< Qpenings and explorations on 3,800 feet ““ cast” or Pe-
wabic vein, extending to Portage Lake, preparatory to

FULUTE WOTK. o vt i itanaaecamasononunonans 11,500 00
¢ Real estate and permanent improvements on same, 1n-
cluding dwelling houses, stamp mill, machinery,
steam engines, tram road, dock, warehouse and other ) 20
buildingi andfmadls e e ofsmutmg -~ 873, 326
“ ining and surface labor, expenses 3 ¢ _
Mﬁzﬁﬁeﬁing copper, and all inicideutul EXPCRSES. .. vw-e 10,(‘5)65().‘029 95
Balance carried AOWN. . ..oovereiieiiiniiauie e 4,289,898 75

$15,941,352 88

neG 0 P hY Iy
STATEMENT OF ASSETS AND LIABILITIES, ExCLUSIVE OF RiAl, ESTATE,
MINE PLANT AND SUPPLIES 1N USE. JANUARY 1, 1884,
ASSETS,

Loans 0N Call. ot vreree cviiii e $150,000 00

Cash i1 DABK . oo e it et i s Ng,‘é)}g% g(:
Cash on hand at mine ..... RIS ULy 9”6’24;8 28
Copper on hand (unsold, estimated at 15¢. perlb)... ... 27 418 20
Bonds Mineral Range R. R Co.vvninviiniineiiaenens 9(1,0-\ 0 o
Accounts receivable (sincepaid).....ooiaiaieie i 22,58

T §483,755 29

LIABILITIES.
Drafts unpaid.....cooocerrrians e $%;1§)§ §g
Dividends unpaid. . Ko RN o e 18'60(’) .())0
: W YOTK. oo eiinnen s X 7
Aot e s 35,920 32 60,543 70

Balance available assets. ..... «o.o oo aiiiieeeiinens $423,211 69
Add at mine 484,965 1bs. mineral, at 82 per cent,

makes 397,671 1bs. copper at 15 cts per lb... ...$59,650 65

Add at mine supplies per inventory on file...... 7(?,307 10
<« Parm account, horses, wagons, etc......... 26,124 54 e e 1
“ Accounts receivable: ...................... 604 87 156,687 16
Total halance 8SSetS. . uvenvraareriecrmerearesnnne $579,808 75

Tess dividend payable February 20, 1834, $4.50 per share, $180,000.

SUMMARY FOR THE YEAR.
453 men

Average force employed. . oo o
‘ pumber of miners....... e tieesiee i b
“ wages of miners on contract, per month........ . $;‘)§ 132‘
Yield of mineral per fathom of g_round broken........... 1,(,‘)2;)‘ h)%
< refined copper per fathom of ground broken........ _ 839 1bs
Total rock mined. .. .oov v e . 11 é { ,217% t(}ps
« o hoisted.. ..t it 9”,10'0 )
«  gtamp rock treated. . ... i R A0
Yield of stamp rock treated (.03,%% per cent)............ 6'021)’1’&; by
Product mineral. ..ot e '(_5‘24(),037 3
‘ refined COPPET. .« vvtvv e ier e 5,549, 04
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AGENT’S REPORT.

Quincy Mixg, LAKE SupERIOR, MIcH.,
DECEMBER 31, 1883,

We again take pleasure in submitting the report of another
successtul year.

Both shafts have been sunk to the thirty-first level, which is
now being opened, and sinking resumed to the thirty-second
level in No. 2 shaft. The twenty-ninth and thirtieth levels have
been connected between the shafts, and drifting continued
north of No. 2 shaft, and south of No. 4 shaft. Necar, and
north of No. 2 shaft the drifting has developed very productive
stoping ground, while in south end of mine, or in vicinity of
No. 4 shaft, results have been fairly productive; yet more
moderate than we had hoped for, the bodies of stoping vein
being of smaller proportions than in the more northerly portion
of the mine, while the stoping of the past several years north
of No. 2 shaft plainly indicates at this time that the copper
bodies have a decided strike or inclination to the south, and by
the mine plans submitted herewith you will notice the heavy
bodies as indicated by stoping done north of No. 2 shaft,
though at considerable distance from shaft at the twenty-fifth
level, are in close proximity at the twenty-ninth, thirtieth and
thirty-first levels.

The greater part of the drifting for the year has been done
below the twenty-sixth level, and you will notice the number
of feet driven is in excess of previous years, somewhat increas-
ing the reserves, leaving the mine in fine condition for future
production, and the lower levels give full promise of good re-
sults.

We have driven both the twelfth and twenty-second levels
south of No. 4 shaft with only moderate results, yet of suffi-
cient importance to warrant a continuance of the work at these
points.

The plan of changing the skip and road in No. 2 shaft com-
menced during previous year was successfully carried out in
June last, and places the shaft in condition to admit of another
skip and road when the demand for increased hoisting facilities
shall require it.

We have also placed two angle bobs of iron at the twenty-
fourth level in man engine shaft, and extended the rods of man
engine to the twenty-seventh level, and which can now be ex-
tended as may be needed. The rods to pump and man engine
have many of them been replaced during the year, and both
arc now in good repair, except the angle bobs at the surface
connected with man engine, being of wood, show decay, and
will require repair in the near future.
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During the past year we have placed dumps in each shaft at
the several points where feasible to reach worked out stopes,
and, so far as practicable, the waste or poor rock has been
dumped into those open places, a course that may be continned
to advantage; this, with the change of No. 2 engine, which
was removed to the new building in June last, at which time
the new hoisting gear was put in order for hoisting, has greatly
increased the hoisting capacity of this shaft, relieving the
work of delays experienced before the change—the gear and
engine working very satisfactorily. No change has been made
at No. 4 engine and shaft, other than ordinary rcpairs; but at-
tention will soon need be given to the foundations of that
engine.

The new boilers have continued to prove satisfactory, as has
the compressor plant and pumping engine. The compressor’s
air cylinders will require overhaunling early in the new year.

At the rock housc a new cylinder and pillar block has been
provided for the engine, and the machinery at this point is
now in good repair; no other change has been made, but we
would strongly recommend a change in the trestle and the
dumnp, to provide for screening the fine dirt and rock directly
into the chutes, and thus avoid some expense in handling.

At the stamp-mill new boilers were purchased and a new
boiler-house erceted, the boilers placed in position, and are now
in sucecessful use; the old ones still remain in place. The con-
sumption of fuel with the new boilers promises to be less than
with the old plant, but they have not been in use a suflicient
length of time to draw exact conclusions,

The usual repairs were made upon mill and machinery dur-
ing June, and the results in stamping have been similar to
previous year. The filling of the waste sand has been con-
tinuced in front of new dock, and so far as necessary the dock
and bulkhead have been completed. The work has proved an
entire success, and as the ground is filled the dock can be
finished.

An addition has been built to the clerk’s house, and the re-
pairs upon tenement houses have been made, and nearly all are
now in good condition, there still remaining some fifteen not
yet repaired.

The usual statements and tables will be prepared by Mr.
Kloeckner, and will show you the several costs and results;
also the accompanying plans of the mine, prepared by Messrs.
Emerson and Southworth, will show the location of ground
stoped as well as the advance made in openings.

It again gives me pleasure to commend assistance rendered
by my associates. ‘

F. G. Wuirg, Agent.
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HHANCOCK MINE.

There has been no change in this mine during past year.
They have the skip road down to the 10th, and are hoisting
from that level.

At the rock house a new rock breaker has been provided, but
is not yet set up. The rock house is considered quite a model
in its way, and when in good working order will be very
economical. It issituated over the only shaft the mine has, and
has excellent pockets for holding a goodly supply of rock.

The machinery of the mine consists of one duplex Rand
compressor, which runs six drills, and one vertical hoisting
engine. This vertical engine is reversible, and is supplied
with an automatic governor. It operates a shaft on which are
two V friction pinions, which run two drums—one hoisting
from the mine, and the other operating the tram road. The
rock is sent from the mine to the mill by cars on an incline
about 1,000 fect in length. Two cars are sent at a time, and
after dumping at the mill chutes are hauled back up to the rock
house by a wire rope. This trestle passes over the main street
of Hancock, and under the Mineral Range R. R track. The
lower end of the trestle curves around at right angles to bring
the cars over the mill chutes.

The mill is supplied with one Ball head which stamps about
200 tons of rock per day. During the summer the sands are
treated in a tail house, but during the winter months the tail
house is abandoned. A short incline runs from the dock con-
necting with main incline to the mine, and up this coal and
‘supplies are hauled.

It was rumored last May that the mine would close down,
but the statement was unfounded.

The mineral from this mine is smelted at the Lake Superior
Native Copper Works, on the IHoughton side, and is remarka-
ble for the large amount of iron it contains, Whether this
iron oceurs in the rock, or is resultant from the stamps and
linings I am unable to say. The presence of so much iron
makes the process of refining the copper more difficult, as a
higher heat is required, and the iron oxide attacking the silica
of the bricks makes a fusible slag, and scours away the fur-
nace lining.

PEWABIC MINE.

In writing of the Pewabic, I am obliged to note the peculiar
distribution of copper in the amygdaloid beds which has ren-
dered the mine so unproductive in the lower levels. Down to
the 25th level the Pewabic was a good paying portion of the
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Quincy lode; but at that depth the rock began to grow poorer
and poorer, and for the last nine levels, with the utmost economy,
it has been impossible to get out a safficient amount of copper
to pay.

Situated as it is, the Pewabic should show, if not as rich
rock as the Quincy, at least as good as the Frankling but such
is not the case, and now at the 34th level it stands a well opened
mine in a poor spot. ('ross-cuts have been driven into both the
hanging and the foot at various*levels, and during last winter
the diamond drill was used to a limited extent. These explor-
ations have cut other lodes but they are all poor. The
Allouez conglomerate, which had been encountered in the old
Pewabic cross-cut was cut by the diamond drill but showed no
copper. At the 25th level the Pewabic was the richest, a
“boil” of copper, as the miners term it, occurring at that point.
It was here that the chutes from the Quincy and the Franklin
met, and they seem to have consolidated their richness at one
point and then to have died out. When the 29th level was
reached, copper was found south at a distance of 200 feet in a
small chute which extended upward and to the south into the
28th level, but not dewnward or to the north. At the 30th
level a mass was struck immediately in the line of the shaft,
which ran off into copper to the south and probably went into
Quiney ground. A drift was then started midway between the
30th and the 31st called the 305. From here down the rock
has been very poor, and last spring, in consequence of certain
legal complications, the mine was closed.

The accompanying report will be of interest.

FRANKLIN MINE.

This mine is the most northerly one which has been success-
fully wrought in the immediate vicinity of Portage Lake. It
is south of the Mesnard (not now in operation), and north of
the Pewabic, which 1s also closed down. The Franklin and the
Quincy, existing as they do, with barren patches on both sides
of and between them, show the variability of richness of the
lodes on the copper belts. To characterize the Pewabic, how-
ever, as a barren patch between the Quiney and Franklin, is
hardly accurate; it is only in the lowest mine levels that the
Pewabic has proved barren.

At the Franklin, the three working shafts are Nos. 2, 3 and
5. No. 2 is the nearest to the Pewabie, and has been sunk to
the 26¢th level, which has not been drifted upon, however., No.
3 shaft is down to the 24th level, and preparations are being
made to sink to the next level immediately. No. 5 shaft is
sunk to the 23d level. Just north of No. 2 shaft the present
richest part of the mine is to be found; in the stope on the 25th
level north of No. 2 there is a fine showing.
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Drifting by hand is being carried on from the 18th level
down on the north end towards the Mesnard property. Near
the bottom of No. 5 thereis a show of considerable barrel work
and small mass copper.  In the upper levels they are getting
out a considerable amount of copper by stripping the foot wall
of some of the old stopes that have been beaten away. No. 8
shaft is being sunk in the hanging wall at the bottom levels to
preserve a regular dip of 52 degrees 30 minutes. This angle
has been determined by Mr. L. G. Emerson, M. E,, to be the
general dip of the lode.

In sinking the shafts instead of leaving a pillar at the bot-
tom of the old level when the new lift is begun, and afterwards
removing it when the shaft is veady for the skip road, they
build a timber pentice for the skip to rest on and sink straight
down. The former method is used at the Quincy. The Frank-
lin can sink by their method at less cost and, they claim, with
perfect safety.

On the surface no changes of a radical nature have been
made. No. 3 shaft house has been rebuilt and furnished, and
the others supplied with grates, or “guzzleys,” as they are
called in the far West, for the skip to dump upon.

The Franklin has no distinet rock house, the rock being
sorted in the shaft houses. Considerable saving is effected by
this means, the cost having been reduced from 23 cents to 6
cents per ton of rock treated. As it now is, the rock is all
transferred and dumped by hand-cars from the shaft houses to
the bins near No. 3. At cach shaft house there are three
track approaches to the floor. They are laid at such a level
that the top of the cars and the floor are at the same height.
Two tracks are for stamp-rock; one for poor rock. It is found
that the guzzleys serve to separate the trap, which to a great
extent is in flat pieces, which drop through the apertures
and are then picked out by hand.

The mine has its own saw mill on the location, in the same
house in which the two large stamps for treating masses are
located. Connected with this house is a small power saw for
sawing cord wood.

The exhaust steam from the main engine is now carried by a
very large pipe to the locomotive house, where there is a large
shell, in which the steam expands still farther, giving up consid-
crable heat to the atmosphere. The exhaust is nearly all con-
densed, giving good feed water, a great desideratum on the
Franklin hill.

The pumping plant for the Franklin and the -Pewabie, de-
signed by Mr. J. W. V. Rawlins, engincer, to pump water from
Portage Lake has proved a great success.

The rock road from the mine to the mill, which runs along
the top of the bluff is in good working order, and is supplied
with two locomotives.
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During the year 1883 there were treated 125,775 tons of rock
which yielded 3,489,308 pounds of ingot copper. An accu-
rate map of the Franklin and Pewabic, in which the surveys
of the two mines have been connected, is under preparation by
Mr. L. G. Emerson, M. E., and will accompany next year’s re-
port.

ANNUAL REPORT OF FRANKLIN MINE.

Herewith we hand you a full report, from our agent, of the
working of the mine for the year ending December 31, 1883,
and the usual statements of receipts and expenditures, as well
as of assets and liabilities; the former showing the sum of
$225,194-72%;, after paying the dividend, January 1, 1884, of
$80,000.

It will be readily seen that the mine has made a handsome
gain during the year, enabling the directors to pay a dividend
of $2 per share, and also to allow of quite a sum, discount for
over-valuation of copper, January 1, 1883, estimated “18 cents
per Ib. which was afterwards sold at a loss of nearly 24 cents per
1b,” and still have an amount of assets nearly equal to that of
January 1, 1883; and the future of the mine, seems from our
agent’s report, and his letters of later date, to be much more
promising than ever before. It is also very gratifying to
prove, as has been done, beyond a doubt, that the mine is all
and even more than it ever has been claimed to be by the di-
rectors,

The enterprise has been conducted from its inception in an
honest, straight-forward, business manner, and although from
the fact of calling no money from the stockholders, it has taken
several years longer to arrive at success, still the end has been
gained, and successfully too, and the Franklin mine to-day
stands in as good and promising condition as any mine of its
class in the country.

It seems almost needless to add that, to our agent, Captain
Johnson Vivian, great credit is due for the successful termina-
tion of our enterprise.

For the Directors,
D. L. DEMMON,

Treasurer.

HouvarToN CoUNTY.

OFFICE oF THE FRANKLIN MINING COMPANY,
Hancock, MicH., January 10th, 1884,

D. L. Dexmon, Esq., Treasurer.

Dgear Str:—With regard to our operations for the year end-
ing December 31, 1883, I beg leave to submit the following
report, with map of the mine, which has been very carefully
surveyed and platted by Mr. Henry C. Southworth, M. E., to-
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gether with inventory of supplies, tools, and machinery, and
tabular statements, showing in detail the cost of each depart-
ment of our works, which have been neatly compiled by Mr.
Arno Jaehnig; this data is so complete that comment from me
is unnecessary.

SURFACE WORK.

The contemplated railroad from the bottom of the incline
road to the lake, of which mention was made in my last
annual report, has been constructed, and a small engine placed
at the head for transporting loaded cars from the dock to that
point, after which they are transferred to the incline road and
sent to the mine.

With this arrangement, we can deliver coal from the dock
into the boiler houses on the mine for 30 cents per ton. At
the head of the incline, 250 feet of trestle work have been put
up, on which a side track is laid for switching on the up-loaded
cars, which is very convenient in making up trains. At the
mine, 1,050 feet of elevated railroad have been put up on
which the loaded cars are pushed by the locomotive to the
point were they are unloaded. A rock-bin, to replace the old
one which was too badly decayed for further use, has been
built. Also 170 feet of very substantial shed, inclosing rock-
bin, railroad, ete., which will materially lessen the cost of load-
ing the cars for the mill.

MACHINERY.

All the machinery has worked satisfactorily; nothing in this
direction has happened to cause any important delay or extra
expense. Everything in this department is in good running
order except the hoisting drum for No. 5 shaft, which will re-
quire rebuilding. The castings for it are at the mine, and will
be put up some time during the coming month. For the last
three years we have suffered from time to time, espedially in
winter, for the want of feed-water for the boilers; and, owing
to the very unusual dry summer, we were compelled to haul
water with teams last fall to supply our machinery. To ob-
viate this difficulty in the future, we have purchased a half in-
terest in a steam-pump which is located in the Pewabic stamp-
mill, with a mile of four inch pipe, leading from the mill to
the mine, which will be in operation in a few days, and will
doubtless supply both mines with all the water necessary.

STAMP MILL.

The mill treated 125,775 tons of rock, which is 7,405 tons
more than was stamped in 1882. It will be necessary to stop
two heads of stamps for at least three weeks, to make the fol-
lowing repairs: new frame, one row of timber on the founda-
tion, and some stone work under the engine; all of which we
shall do in February, which will place the mill in as good con-
dition as it has been for many years.
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MINING WORK.

No. 2 shaft has bren sunk from the twenty-third to the
twenty-fourth level. The lode exposed in this opening con-
tains copper in paying quantities.  The bottom level has been
opened 220 feet, all of which will pay to stope. The twenty-
third level hax been extended south 293 feet, and is now within
60 feet of the boundary line of the Pewabie. The lode at this
© point is large, and the greatest portion of it will no doubt pay
to remove; but, on the whole, it is not so rich as the ground
north of the shaft. This level has been extended north 225
feet.  The lode for the entire distance has yielded a large
amount of good stamp rock, some masses, and considerable
barrel copper.

The twenty-sccond level has been extended south 45 feet,
and north of the shaft 157 feet, and connected with No. 3 shaft.
The former opening is poor, while the latter has not exposed
anything of much value. A large portion of this back has been
stoped, but did not afford much profit.

No. 3 shaft was sunk from a point 25 feet above the twenty-
second to the twenty-third level. Owing to a bend in the lode
toward the cast at this point, the shaft was sunk in the hanging
wall rock, consequently it is unproductive. The bottom of the
shaft is 60 feet to the west of the lode. A cross-cut has been
started from the shaft, which will reach the lode about the first
of ITrebruary. The twenty-second level has been extended
north of this shaft 142 feet, and connected with a winze from
the level above.  All of which work has exposed remunerative
ground. The twenty-first level has been extended north 225
feet, through a large and profitable lode. The twentieth level
has been drifted north 240 feet, and connected with No. 5
shaft. The lode at this point has yielded a fair amount of
stamp arfd barrel copper. No. 5 shaft has been sunk from the
twentieth to the twenty-second level, and the twenty-first level
opened north 202 feet. All of which openings are through
very valuable ground, especially the last 90 feet of the shaft,
which is the richest piece of lode we have ever opened. The
twentieth, nineteenth, and eighteenth levels have been exten-
sively opened north of this shaft, and a large amount of ground
is ready for stoping, most of which will pay a profit.

The lode in the eighteenth level is carrying copper in paying
quantities further north than any yet found in the levels above,
We intend to push this level along as fast as possible during
the coming year, to prove up the unexplored territory between
this point and the boundary line of the Mesnard.

FUTURE PROSPECTS,
KEverything at this time seems to indicate that a produet for
the ensuing year of at least 2,000 tons can be made, from which,

Ot
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with copper at even L5 cents per pound, a handsome profit will
be realized.

Mr. Arno Jachnig, the clerk, and Captain Thomas Dennis,
are still with us; and, as usual, take pleasure in promoting the
interest of the company.  Mr. James Moor, who is in charge of
the machinery, has attended to the duties of his position with
more than ordinary zeal and ability. And to him, as well as
Messrs. Jaehnig and Dennis, T feel myself under renewed obli-
gations. T am, Yours Respectfully,

J. VIVIAN,

Superintendent.

CasH Reckipes AND EXPENDITURES OF THE FRrRANKLIN MiNnine CoM-
PANY, FOR THE YEAR ENDING DECEMBER 31, 1883,

Cash on hand January 1, 1883. . ... ... ... o . $ 21,912 66
Cash received from sale of 3,418,456 lbs. copper, at 15%§)},.. 535,889 78
Cash received from sale of silver........ ..o L 850 40
Cash received from sale of supplies.... .. ... ... ... ... 800 00
Cash received from interest ... .o e 1,085 35
Cash received from loans, ..... ..o it ceiii i 53,600 00

£613,508 19

Contra.
Cashpaidloans ... ... ..ol $ 73,500 00
Cash paid mine agent drafts... ........ ... ... ... e 367,756 91
Cash paid interest.................. e, RN 544 58
Cash paid insurance and storage.................... e 3,395 74
Cash paid smelting and freight............... . ... ... 51,724 85
Cash paid expense, brokerage, copper charges, taxes, etc.... 9,236 05
Cash on hand December 31, 1883 ........ .. ... ... ... ... 107,350 00

$613,508 19

STATEMENT OF ASSETS AND LIABILITIES OF THE FRANKLIN MiNING
CoMPANY, JANUARY 1, 1884,

Assets.
Copper on hand, 1,386,110 Ibs., at 14f.......... ... ..., $206,183 87
Cashon hand...... ...ttt 107,350 06
Supplies atmine. ... ... i 69,482 49
$383,016 42
Liabilities.

Drafts outstanding. .....o..ooviiii i $31,808 75

Smelting, November and December.............. 8,206 92

Freight covenne i i iiaaae 1,389 02

Liabilitiesat mine .. ... eierierieriinnnenann. 36,417 41
— 77,822 10
Balance of assets, December 81, 1883.................... ...$305,194 32
Less dividend paid January 1, 1884 . ............ ... el 80,000 00
Balance assets...... D N $225,194 32
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There is in the mine broken, but not hoisted, 23,256 tons of rock which
is not valued as an asset.

During the year, 125,775 tons of rock was treated at the mill, produc-
ing 4,305,315 1bs. mineral, which yielded 3,489,308 lbs. of ingot copper,
or 81:%% average.

The amount of mineral per ton of rock was 1.

The gain in ingot over 1882 was 225,388 Ibs.

Yield in 1881, 2,667,952 Ibs. refined copper.

Yield in 1882, 3,264,120 lbs. refined copper.

Yield in 1883, 3,489,808 lbs. refined copper.

PENINSULA MINE.

The Peninsula is working on conglomerate No. 15, described
by Pumpelly in his geological survey of Michigan. This con-
glomerate is exposed cast of the Atlantie, and is traceable as
far as the Delaware. It is there that the deposit has been
opened by the Conglomerate Mining Co. At the time of my
visit the mine was opened to the fifth level, and the ground
pretty well beaten away. The openings had been allowed to
fall behind, and the consequence was that during the past sum-
mer there was not always sufficient rock on hand to keep the
mill going. No. 1 shaft is down to the sixth level, and prepa-
rations were being made to sink No. 2 shaft to the same level.

The copper in this mine, as in most of the conglomerate
mines, runs in pay chutes, having a dip to the north. There
are four well-defined chutes in the Peninsula, and they dip
at a rate of thirty feet to the hundred in depth.

No. 1 skip road was designed for a double skip-way, and two
tracks were laid, and two drums put in the hoisting-house.
It was operated double for some time, but was finally aban-
doned, and No. 2 shaft was sunk and used. The skip-way in
No. 1 is still intact, and at some future time it is proposed to
restore it to use. Certainly, the advantages of counterbalancing
are great; but in the copper mines as worked to-day with in-
clined shafts, and some not very deep, they are not sufficient to
warrant the introduction of double roads. At the Osceola,
where a double hoist is being put in, it is proposed to run each
skip separately, for a time at least. One of the great advan-
tages of a double skip, aside from counterbalancing, is the in-
creased possible output from a single shaft, with only a slight
increase in the cross section of the shaft itself.

At the mill they now have two steam stamps. These stamps
are virtually Ball heads, with iron frames, and are the same as
those in use at the Conglomerate. They were built by the
Cuyahoga Works. Coggin separators are used, and Collum
jigs. They have no slime-tables, but use vanning machines,

The water for the mill is pumped up from a station located
near the M. R. R. R., and so far there has been enough of it
for the two heads.
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OSCEOLA CONSOLIDATED MINING CO.

During the year 1883, most of the sinking and drifting has
been in the vicinity of Nos. 3 and 4 shafts, around which con-
siderable ground has been opened up. Stopes in the neighbor-
hood of shafts 1 and 2 furnished most of the rock raised
during the year. The facilities for hoisting from 1 and 2 are
better than formerly, but new machinery is to be put in, by
which the ground broken in the space between 2 and 4 can be
raised to the surface. With this view, an order has been
placed with the Reliance Works of Milwaukee, Wis., for a
direct acting double drum hoisting engine, the cylinders of
which are to be 20 inches diameter and 60 inches stroke. This
engine will be placed back of No. 3 shaft, in the house already
prepared for it, and will then be used not only as a double
hoist, but as an elevator or man-engine for the men. By its
use the engine will be relieved of the unnecessary lifting of
the dead weight of the skip, having only friction and the
weight of the rock to overcome. A new locomotive boiler is
already set to furnish the extra steam.

Stoping has been pretty general in the mine from the 3d to
the 10th level, the 11th and 12th levels having been broken into
only to a limited extent. The width of the stopes varies from
seven to fifteen.feet.

Large blocks of ground still remain in the upper levels.
The ground as usual has fluctuated in richness, but by keeping
large amounts open ahead an average result has been obtained.

One good pay chute runs from north of No. 4 shaft, near
4th level, south and down to the 10th level, where it is on the
south side of the shaft. This is being worked, and indications
point to a probable increase of richness towards the south, a
part of the mine as yet little explored.

Drifting is being pushed south on the 6th level, and it is
proposed at no distant date to cross-cut to the Calumet con-
glomerate, striking it at a point considerably south of the old
conglomerate workings of the Osceola. The general run of the
Calumet chutes is towards the north, and there is a strong
possibility that there may be one south of the so-called Black
Hills chute.

On the so-called west vein, exploration and exploitation have
been pushed, and the vein promises well, particularly in small
mass and barrel work.

A new pumping outfit has been provided for No. 1 shaft,
and is enclosed in a 22x34 building. The pumps and rods in
No. 8, together with the ladders, have been placed in the
middle of the shaft, which is of double width, and track laying
for the new extra skip-road is mow in progress. The new
engine is expected to be in position by January 1st, 1885.
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A laboratory has been built, with furnace and other appara-
tus, and preparations for assaying the mineral and tailings,
both by wet and dry methods, have been made. An office for
the mine physician has been built in connection with a building
to be used as a hospital; also one double dwelling house.

At the mill, which is in Hancock, on Portage Lake, the main

building has been enlarged by an addition 24x26, and a fourth

head, of the Ball pattern, built by S. E. Cleaves & Son, added,
while the rock bins have been correspondingly increased in
size. This head was a necessity, as the large quantity of
headings produced kept one head stopped all the time to clean
up the mortar. Extensive improvements have been made on
the mill dock, by which the coal is unloaded as cheaply and
quickly as possible. A small stcam hoist is housed on the dock,
and is so arranged that hoisting can be conducted from three
hatches of a vessel at once.

In the annexed tables, compiled by Mr. Henry Brett, the
clerk, a reduction in the cost of ingot produced, as compared
with 1882, will be observed. The work done underground is
also given in a tabular form, which will be found easy to
understand.

The company, in connection with the Tamarack, has pur-
chased the major portion of See. 13, T 55 N, R 33 W, and may
build a new mill at that point next year. Reference to this is
made in the Tamarack report.

UNDERGROUND WORK.

BhaflS e 868.8 feet.
Winzes and vises..... e e e, 710.6
Regular levels....... et ettt ieaeieeea i 4,846.6 ¢
Drifts forpillars. ..o i 51.5
L0 e L 38.1 <«
Levels West Vein..........oooiniena ..., e 51.0 <«
Winzes e e eiiiet h ceeeiaaae 55.9
Exploration cross cuts, etC..........ooovirrnnsnninnnn, 440.9 «
Total o 7,068.4 <«

DEPTHS OF SHAFTS TO JANUARY 1sT, 1884.

NO. OF SHAFT. ! FEET SUNK. ; DEPTH.
1. i 88.5 i 1,119.3
2. | 211.4 | 1,125.0
3. i 853.4 g 1,109.1
4. { 215.5 l 365.0
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WORK DONE ON LEVELS TO JANUARY 1sT, 1884,

. I WEST \EL‘
LEVELS. NO. OF ADJACENT SHAFT. FEET, CROSS CUTs. ALC\C!S M‘ (ross tuts.
......... 51.0 | 440.9
R N OO N
30.2 oo
COST SHEET TTEMS.
Tons rock hoisted......... e 208,556; fathoms, 11,587
o ¢ disearded.. ..ot iiiiii i 33,236 “ 1,847
O gtamped. ..o 175,320 “ 9,740
Which yielded........ .ol 4,612,675 1bs. of mineral
“ e e ettt et 358,100 ‘‘massand bbl
Yield per tonrock hoisted............. .o, 23.83 1bs.
¢ ¢ fathom of ground broken............. ........... 429.00
Percentage of mineral and mass in rock hoisted.................. 1.191
“ “ “ « stamped................ 1.417
Ingots produced.......cooiiiiiiiiii it 4,256,409 1bs.
Costperlb.atmine....... ... oo il 10.224 cts.
Percentage of ingot inmineral.............ooooiiiiiiiiil, 85. 7%
Stamp rock yieldperton.............oooiiiiiii... 28.35 1bs. mineral.
“ “ - C e 24.27 ‘¢ ingot.
GENERAL EXPENSE.
PER CENT. AMOUNT,
West Vein Mining.......ocoiviiiiin i oo, .08534 15,527 91
BEast “ B 62541 59007 259,270 52
Rock HoUSES. . oieeenn ittt iieannsanns .04991 21,931 88
Transportat?on ................................... 11795 51,825 41
1728101 03 V- .16083 70,666 07
Incidental.......ciiviiit ittt eiieeienanraneans 02146 9,428 01
Surface. . ..o e e e 01595 3,730 46
103510 e .00849 7.007 42
103 7Y PO 439,387 68
Exploration, West Vein.........cooiviiiiiiian... 74,718(7511
Total running expense, as base for calculation..... 435,201 57
(07531135 47615 (o) & VAU USSR 21,822 01
Exploration, West Vein..........oooiiiiinien. 4,186 _11‘ -
26,008 12

Total expenditurein 1883............. .ot $461,209 69
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AMYGDALOID MINING EXPENSE.

Amount of contracts on mining........ ... i i, $172,186 08
“ ¢ otramming ... oi. ceeiieeiiiea... 18,341 85
‘ “ “timbering . ... .. ... il 12,255 81
“ paid captains. ........ oo il ceien 4,650 00
t ‘* company account laborers.. .......... ... .L.. 22,864 40
“ ““ smith, carpenters, etal...................... 6,010 78
‘ for hoisting and pumping........................ 17,925 83
“ O COMPIESSOT .ot vtiiii it cieiiis taeaeaiaaas 19,925 23
“ ¢ supplies.. ... e e 6,422 04
Total ..ovveee i R e, ... $280,581 52
Less profit on supplies....... R et e e, 21,811 00
Total Amygdaloid mining expense... .. e $259,270 52
AMYGDALOID ROCK HOUSE EXPENSE.
Amount paid overseers ......... ... i i, $1,864 00
“ A F:13 16 S 7,611 00
“ forsmith. ... i i e 265 85
e B 2 417 11 <3 S 476 14
“ “otherlabor..... ... .o i, 589 42
“ fOSEEAM POWET. . ottt iiai i v 9,162 78
‘e osupplies. oo e L e 1,962 69
Total ..o $21,931 88
Tons of rock treated...... ... ... ... . oiiit ciiiiinn. 208,556
“Osent tomillaeeiiii e 175,320"

Cost per ton, in cents, 10.51.

TRANSPORTATION EXPENSE.

Paid Mineral Range R. R................ 175,320 at 274 cts.  $48,212 98
¢ forsnowshoveling............... ... ... ... ..., 1,647 72
“otcarloading. oo e e 922 89
“ ““allotherlabor....... (... ..ol oL, 416 52
o supplies. e e 625 30

TOtAl .. eee ettt e e  $51,825 41
‘“ costpertonincents............. .. oiieeinaa.... 29.56

M. R. R. R. Co. bill. 93 per cent of cost.

COST AND OPERATION OF AIR DRILLS.

Miners or pipes and connections. ...........oueuu ..., $1,149 50
Smith, carpenters, laborers and machinists 4,185 75
Wood ...l et eieeaeitiotataaerreaeann 10,498 57
Firemen and engineers (dmen)................... 2,352 19
Other supplies.........oiiiviniii i, 4,000 20

Total v e $22,186 21

There were in use about 80 drilling machines.

STAMPING EXPENSES.

Total number of days run for three heads............. 879 days 10 hours.
Average run per month.. ........... .. ..., P2 (N
Tons of rock stamped............................ RN 175,820
“ “ per cord of wood.................... 16,913
Pounds of mineral from rock stamped .................... 4,612,675
Percentage of mineral in rock stamped. . ......, e, 1.81
Cost per ton stamping, cents.................. e 40.30
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Costof fuel... ... o e, $33,689 51
“ illuminating oil ....... ..o ool 1,083 90

“ lubricating oil. ... oL i 1,087 65

*“ stampshoes................... e e 163 %
Chardware ..o e e aas 194 16
“Yodromand steel. ..ol 510 97

“ toolsand machinery.........cooiiiiiiiii i, 300 00
*owaste... ... e 172 32

“ packing.............. C et ieias e HU5 95

“ allother supples........cooiiiiiiiiieiii i n, 1,578 93
Supplies total. ..o u i e $39,2382 14
Incidentals. ... ... it e 195 13
Labor o e 31,238 80
Total running expense. .............coiiiiiiiianennn. $70,666 07

WOLVERINE MINE.

I am sorry to be obliged to report that this mine is not being
operated by the company. Since the last report, No. 2 shalt
has been sunk to the 5th, and No. 1 to the 4th level. The drifts
between Nos. 1 and 2 were connected on the 2d, the 8rd and the
4th levels, and these drifts were nearly all drivensouth to the
vieinity of No. 3 shaft.

Down to the 3rd level the ground proved good, and was all
beaten away. The block of ground between the third and the
fourth levels, however, proved poor, and asthe mine was not
opened up farcnough ahead to warrant a continuance of opera-
tions, in view of the prevailing price of copper, the company
suspended operations. The mine is now being wrought by the
former mining captain, Mr. Wilcox, in company with Mr. John
Funkey. These gentlemen have taken the mine in hand for a
vear, and by that time hope to determine the general run of
the copper chutes. I went underground and found the mine
pretty well beaten away, with one or two moderately good
stopes remaining unbroken south of No. 2.

The men were exploring in the poor block of ground men-
tioned, and I have since heard that they have found cop-
per iu paying quantities closc to the foot and hanging-walls.
At the time of my visit there was no good showing there.

No. 2 shaft was filled with water in the bottom lift, and 1
was, of course, unable to see it; but it is said to have cut.a
good chute of copper. In mechanical details the equipment
of the mine is very good. The main hoisting engine operates
two drums by means of tooth gears and a pinion, quite an im-
provement over the old V friction. The ropes from these
drums pass over but one sheave at each shaft house. The sin-
gle sheave is placed with its axis perpendicular to the plane of
the two tangents of rope, one from down the shaft, the other
from the drum. This method saves one sheave at each shaft,
and does away with its friction, both on the axle and in bend-
ing the rope.,
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The underground cars are made of sheet iron, and are hoisted
up on an inclined cage to the top of the shaft house, where thev
are run over a trestle to the rock-hounse.  The l‘ockjhouso as a}t,
the (_«‘opper [*j;tlls, is close to the mill. "T'he cars are dum;fedhbv
the tilting of the terminal section of the track. The prevail-
mg opinion of the Wolverine is that it is a good pﬁ)pertv
only requiring more money and careful management to make it
a paying one. i

GENERAL RESULTS ¥OR 1883,

Surface expense....... ........ ... ... ... 3 57 05
Mining exg)ense ................................................ %5%?7;3 (1)(())
Stamp-mill expense........... B §8’816 51
Tram-road and rock-house expense. .. ......... .. 4,410 63
Machinery account expense....,........ . ... .. "Triee 5,625 ?:O
veneral expense, teaming, ete.... ........ .. . 2’97)5 26
Total expense............... ... ... .. .. 315 85
Construction of all kinds. .. ............ . .... $1?§8%‘>} ?;
Total expenditure, 1885 ............... ... ... ... $119 267"98
No. of feet drifted .................... . . ... 1,109.2°
“(‘ Yosunk..Looooooooo ’25)5:;
ot winzes. .. 63.7
‘ fathoms stamped............. ... ... 0 2,091.37
“ tons of rock stoped......................... 89,432
“ lbs. of ingot produced........... ... .. .. ... 699,622 1bs
Cost, per ton, of rock stamped, not including con- ’ '
struction. ........... .. 0L $2 55

TAMARACK MINING COMPANY.

This company started a perpendicular shaft on Feb. 10th
1882, which is designed to reach the Calumet Conelomerate at
an estimated depth of 2,240 feet below the surface. Jan 1
1884, they had reached a depth of 1,149.5 feet, up to which p(;in't,
the geological section shows the strata pierced. At the present‘
writing, Nov., 1884, the shaft is down 1,800 feet, and indica-
tlons seem to point to August, 1885, as the probable time for
reaching the Calumet.

At a depth of 460 feet a bed of Jasper, as the miners call it
overlying an amygdaloid belt, was struck, and in simply the avea
of the shaft, several tons of mass copper were taken out. This
promises to be a most excellent bed, and will unquestionably
pay to work. The upper layer of jasper, so called, has been
pronounced by Mr. Wheeler, of Washinoton L'niver;it to be
argillite. N .

At a depth of 670 feet the Allouez conglomerate was struck
and passed through, bug only showed itself to be about two
feet thick.  Considerable discussion was raised, when the ]':Lspei'
belt was passed throngh as to whether it was not the Allonez,
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conglomerate; but, as this latter conglomerate outcerops at the
rear of the Calumet dam, at Calumet, measurements have shown
that, assuming the dip of Ilecla No. 4, to be 37 degrees 30 min-
utes, the second belt passed through must be the Allouez. This
Alloucez belt is very persistent on the Point, and on it are the
Conglomerate Co.’s mine, the Allouez and the Peninsula. Recent
diamond drillings at the Pewabic has also cut it on the cast of the
Pewabie belt.

As to the shaft piercing the Calumet conglomerate, there
seems to be not the slightest doubt, as there are levels in the
Hecla almost as far down. In regard to the richness, every in-
dication seems to show that it will strike at a rich part. The
rich ground of the Hecla has gradually, at an increased depth,
veered around towards the south, and is now headed towards
the Tamarack. The pay chute which the Osceola worked, and
which goes through the Calumet & Heela’s Black Hills, is also
pointed towards the Tamarack, and the probability of that
point being rich is good.

During the first year the rate of progress was about 41.4 feet
per month; the second year, 59.7 feet, and up to date the aver-
age for the last year has been 63.9 feet.

The shaft is inost substantially timbered from the top down,
its inside dimensions being 17 fect 8 inches by 7 feet. It is di-
vided into three compartments, two of which will be used for
hoisting and the third for a pump and ladder way.

At present only the middle compartment is used; the bucket
is attached by hooks to the wire-rope, which passes through a
cross-head fitting in guides. This cross-head is arrested in its
ruotion about 50 from the bottom of the shaft, by two stops in
the guides, and from this point, the buckets descend slowly to
the bottom. The timbering is kept behind the bottom of the
shaft about the same distance to avoid danger from blasting.
The surface water, which is the only water in the shaft, serves
to keep the timber moist, and so protect them from the dan-
gers, both of dry rot and of fire.

The hoisting plant was described in the last report, and is
practically the same. A new 1} inch steel rope, and huckets
to hold one ton each, have just been procured and will soon be
in use. A feed water heater has been connected with the ex-
haust pipe of the hoisting engine, and effects considerable sav-
ing in fuel. The air compressor plant consists of one Clayton
and a single Rand machine. These arc more than sufficient to
supply the necessary air. In time the other half of the Rand
compressor will be set up.

The drills used have been Rand No. 4; but lately Rand’s
new “Slugger” has been introduced with success. This
machine does not cushion on the down stroke, and performs, by
actnal trial day after day, 25 per cent. more work than the
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plain machine. The ventilati Is exe
ation Is excellent, one part of the

shaft Dbeing carried up, by means of a timber
en’o‘ug‘h above the rest to act as an upcast
' U-m' hoisting arrangements of i
1s adniittedly behind the age, vide th
shafl:s; and, if the Tamarack is fing
plut'tmi the lands owned by the company, it will show con
2 dvo 3 ‘ ,o a o o H M ) i
icnu:ih\; }Abhtﬁlz advantage of a vertical lift for material.  Alread
ntaracite regions of Penns i : ‘e
3 glon: ennsylvania, the new breakers
arc over vertical shafts, and t] ’ et ssenod
. : 1e cost ' i is
erentiy, , ¢ cost of production is lessened
]uASl 115 n]wntl(i)ned in the report of the Osceola, this company
a5 purchased a tract of land on T b 1
. and on Torch Lake, ab 3
miles from the shaft, s ine of railway to 1
shaft, and has surveyed a line of raj
iles ¢ : ¢ railway to th
proposed mill. The mill, if buj i S ! 5
. 1lt, will be about 80 feot,
the lake, and will ‘o , ian oV
> and will have the IMunearian river
, lak ng . . garian river to depend on
g_mmg & portion of the year for water. The railroad }\)viH run
irect to the mill, avoiding the use of an incline with ropes

CALUMET AND HECLA.

u .J‘Iy assistant not, being accorded the privilege of entering
his mine, I have taken the following description of the plant
and underground workings from the Lyineering and ﬂ[i{zénr'
.{Qzuwal. It was written by the editor of that publication E]
Kirchoff, M. E., after a personal visit of inspection to the m,ine.
and may be accepted as wholly truthful and reliable., I have
(s)li%gbl)ﬁy:(;rtmled ig oun immaterial points, and have ?;dded thg
s1al statement of assets iabilities
mine yoanment o assets and liabilities at the end of the last
The Calumet & Hecla workings, from their oriein and
present system of development, may be divided into three sec-
tions. begmnmg from the north, where the property of
the company adjoined that of the Centennial, we have I;he }éal-
umet with shafts .Nos. 5, 4,3, 2 and 1 in succession ; then fol-
10w§ the Hecla mine, whose shafts, continuing in thé same di-
l'ectlon,jfollow one another in rapid succession to Nos(I 2, 3
and 4. Farther south, and separated from the ground pl'c'> or i)
a stretch of about 3,000 feet of barren ground, are bhepBlac{
Hills workings, opened by shafts Nos. 10, 11 and 12. In the
aggregate, there is a total length of 13,350 feet on the vein
and the company possesses a sufficient area on the hangin -wall
side of the vein to mine to any practicable depth Weg ma
state here that surface ownership, in Michigan carries with i)t,
the right of the mineral, and the ground into ‘which the pa
32;1{:;est<i‘;f t‘che Calumet and Hecla dip has naturally acquire% 2;
e that carries it near the fig : i i
Tots in ot ariC it n the figures held for the choicest city

frame, high

l¢ copper mines in general
¢ use of long inclined
ly used as a means of out-
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The rich ground of the Calumet and Ieela is distributed in
chutes, of which two are distinetly defined, the onc, the main
chute, between the Hecla shaft No. 4 and the Calumet shaft
No. 3, and the other in the South End ground.  The main
chute does not take a direction parallel with the dip, but makes
toward the north, at an angle to it of about 70 degrees, and
shows a slight tendency to widen in depth.  Calumet shaft
No. 5, the latest addition to the openings at the end of the
line, is just beginning to enter the chute, at a depth, on the
vein, of about 3,000 feet. Then the lode appears to widen,
rarely going below 12 feet and reaching upward of 20 feet,
and for fully 1,000 feet to near the boundary line gives promise
of a productiveness rivaling the more developed parts of the
territory. This chute too, shows a northward dip.

Tt ix hardly possible to realize the enormous resources of this
long streteh of productive ground.  The principal work of ex-
traction is now going on between the 15th and 23d levels,
while there are blocked out in the Calumet and Hecla mines
twelve additional levels having a back each of 93 feet on the
lode that have not been touched. In the Black Hills ground
there ave nine levels, 99 feet apart on the lode from which not
a single ton of ore has been stoped. The rock extracted from
the openings has paid the entire cost of sinking, drifting,
machinery, track, and cquipments, so that the reserves in that
mine, which would be famous the world over were it not for
the wonders of its neighbor, are a resource of the company for
the dim future that has not cost it anything.

To sit down in cold blood to compute the rock in sight in
these mines, would be as unsatisfactory a proceeding as it
would be tedious. A rough estimate, based on the most con-
servative data, makes the total reserves equal to twenty years’
work at the present rate of production of 20,000 tons of ingot
per annum. For years, the development-work has not only kept
pace with the work of extraction, but has gained on it. "The
policy that has dictated the course thus persistently followed
out is one of the advantages of which a trip through the mine
fully explains. It makes the work of development entirely in-
dependent of that of extraction. The mine being so dry in the
lower levels that water must actually be taken down into them
for the use of the drillers, and the levels standing for years
without a stick of timber in them, there is practically no cost
for maintenance, while on the other hand the great advantage
of non-interference with the work of extraction is secured, an

advantage that more than repays the interest on an investment
for development-work that is trifling when it is taken into ac-
count that the rock extracted probably more than pays for the
direct outlay. A leading thought in laying out the whole
plant and equipment of the mine has been to secure a steady
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output or uninterrupted production. This has led to a duplica-
tion of machinery throughout. With a mill crushing more
than 1,400 tons of rock a day, and being equipped to increase
to 2,200 tons, it is impracticable to provide storage capacity for
rock to guard against stoppages of any one part of the vast
and intricate equipment. Perhaps the only place where rock
could be stored in any guantity would be in the chutes in the
mine, and even that is limited by the requirements of the tim-
ber-men. When once it has moved in its way out of ground,
it must travel on until it is delivered into the stamps without
lingering at any point or creating a clogging of the wheels that
would be enormously expensive. It goes to the top of the
shaft, is dumped into cars, is carried to the rock house, goes
through the rock-breakers, is loaded into cars, and is conveyed
by a locomotive to the stamp-mill. At the rock-houses, there
is of course, storage capacity for two or three days, and prob-
ably enough to provide for at the mill to cover the same period;
but the leading thought, as we have already pointed out, is
steadiness and magnitude of production combined. This of
course, has involved a heavy expenditure for plant in many
Years of preparation during a period when the production was
steadily increasing and the mine was steadily returning a heavy
profit to its owners. Practically, the work is now done, and the
mine, at the end of 1884, will be fully equipped to bring to the
surface daily 2,500 tons of rock from a depth of 4,500 feet on
the vein. With such an equipment, with a mine, as we shall
sec farther on, opened out far in advance of a number of years,
all paid for out of earnings; with a rock carrying copper enough
to bring the cost of its treatment far below any possible de-
cline, it will be readily conceded, by even the most skeptical,
that the Calumet and Hecla Company has before it a long
career of prosperity. i

The vein which the Calumet and Hecla mining company is
working dips on an average from 384 to 39 degrees, showing
only comparatively slight variations. Its strike, .too, is re-
markably uniformly north 35 degrees east, and its thickness,
considering the large amount of ground opened, fluctuates but
little. It has been known to pinch to three feet and widen out
beyond twenty feet, but usually ranges from eight to fourteen
teet. Thus far, no indications of any law in the distribution
of the copper in the vein has been noticed. South of No. 4
shaft, Hecla, a fault crosses the vein, and a second one has
been noticed farther south. They dip toward one another, so
that the barren ground may prove to be simply a wedge.
Neither of them threw the vein considerably; but they do ap-
pear to affect its metalliferous contents, the ground between the
two faults apparently forming the limits of the barren ground
between the Hecla and the South End territory. The fault
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near the IHecla shaft, we may here mention, is traceable on the
surface by a slight ridge. The conglomerate that forms the
vein varies from a fine grain to a very coarse aggregation, but
no relation between the character of the conglomerate and the
richness of the vein has yet been traced. Often the copper
appears to have entirely displaced some constituent of this con-
glomerate, and massive round boulders of solid copper, some-
times a foot in diameter and fairly uniform in size, are found.
We have seen drifts where these boulders were so frequent
that the drillers were forced to abandon a number of holes.
But usually the constituents of the conglomerate are practically
barren, and the copper appears to have mainly displaced its
cementing material. Neither in the finc-grained nor in the
coarse conglomerate does the copper show a defined tendency
to accumulate at the hanging or foot-walls. It is sometimes
found near the one, sometimes near the other, and sometimes
quite uniformly distributed over the whole vein, and oceasion-
ally shects of copper appear to work in to the hanging-wall.
There are, of course, richer and poorer streaks of ground; but
the “run of the mine,” if we may so term it, the entire amount
of rock extracted by removing the whole width of the vein, is
very uniform from month to month, and from year to year.
It has been noticed in a general way that the rock seems to
grow richer in depth, and we have seen in several points in the
lowest levels some of the finest faces of copper rock in the
mine.

The general average width of the stopes may be put down
at a minimum of eight feet, though in the Calumet ground
through which we went it is apparently nearer twelve feet. In
the Black Hills or South End mine, the vein is wider, averag-
ing nearer fourteen feet. The average yield of the Calumet
and Hecla rock is fully 4.5 per cent. of ingot copper, while that
of the South End is about 3.5 per cent. of ingot. In the latter
territory, however, the increased width fully compensates for
lower grade, the product of a running foot of the stopes yield-
ing a larger quantity of metal.

Some time since, a cross-cut was driven into the foot-wall
country from a point on the 9th level, north of No. 4 Hecla
shaft, its total length being 2,525 feet. At 138 feet, it struck
a 19-foot amygdaloid vein; at 458 feet, a 10.5-foot amygda-
loid; at 529 feet, a 43.7-foot amygdaloid; at 730 feet, the
Osceola amygdaloid, 48.6 fcet thick; at 947 feet, a 20-foot
amygdaloid bed; at 1,005 feet, a 6-inch calespar vein; at 1,156
feet, a 10-foot amygdaloid; at 1,490 feet, an 1s-foot amygda-
loid and a 63-foot conglomerate, the Kearsage vein; at 1,906
feet, a 23-foot amygdaloid bed; and at 2,062 and 2,140 feet re-
spectively, a 25 and a 30-foot amygdaloid bed. Of all these,
the Osceola amygdaloid alone seemed promising when cut.
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All the workings are in the vein, the shafts being sunk in it.
The mine is opened out by drifts 60 feet apart vertically, or
93 feet apart on the dip, in the Calumet and in the Hecla
mines; while in the South End mine, the drifts are driven at
distances of 65 feet vertically, or about 99 feet on the dip.

All the drifts in the mine are driven scven by seven feet, with
power drills, by contract, each drilling gang of four men being
paid from $11.50 to $15 per running foot, and being charged
with wear of steel, candles, Hercules powder, and supplies.
The advance per month of course, varies considerably, averag-
ing from 35 to 55 feet, attaining, however, as much as 93 feet
in one case in a drift into the hanging country. There are in
use in the mines, on an average, 75 Rand drills, the total equip-
ment being about 100 drills. The system of repairs is an ad-
mirable one, being done in the machine shops of the company
where duplicate parts are always on hand. Before erceting the
repaired drill underground, it is tested on the surface. Expe-
rience, we may add, has shown that for the rods, high carbon
steel is best. The drifts are throughout equipped of late with
steel rails of a comparatively heavy section for a mine road,
and the rock is taken to the nearest shaft on tilting-cars with
open ends, by trammers, who are furnished supplies. The prox-
imity of shafts to one another makes the average haul a com-
paratively short one. Sinking is similarly done under contract,
two drills generally working together. The price paid ranges
from $32 to $36 a foot, the advance made being from 28 to 35
feet a month. The rock is in many cases hoisted to the level
above by means of a bucketand a wineh, driven by compressed
air. These winches have a 7-inch cylinder, and 7-inch stroke,
and are built at the machine-shops of the company. When-
ever practicable, they are placed between the shaft and the
winze nearest it, and are thus made to serve both at the same
time. The stoping is done by power, using the winze as a
starting-point, and working both ways from it to the shaft,
leaving a pillar near the latter, which varies from 10 to 14 feet,
and allowing a pillar under the level above of from 6 to
10 feet, according to the character of the roof and the impor-
tance of the level as a conveyer of water. Each single lift of

the stopes is driven to the boundary of the section, and is fol-
lowed with the most scrupulous care with timbering that for
its massiveness is almost unparalleled in mining. Every foot
of rock of the vein is removed, its thickness varying in the
slopes of the Calumet mine—every one of which in active opera-
tion we visited-——from 8 to 18 fcet. In most of the stopes, the
hanging wall is weak, though to the eye of a visitor it seems
to stand very firmly. Those in charge of the mine, however,
appear to live up better than any underground captains whose
work we have watched to the first rule in timbering, that the

—
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time when supports’ must be put in 1s before any movement of
the roof can take place. The system follo}ved is in a general
way to timber up sections of from six to cight sets length on
the strike alternating with free chutes, or “mills,” through
which the rock is thrown to the level below. The timbers,
which are from 24 to 3 feet in diameter on an average, are
placed side by side, prop by prop, in many places, and are often
in heavy ground provided with from 12 to 14 feet heavy caps
or “wall-plates.” Insome localities, qltornate sets are made
up of a sill, a series of short props resting upon it, followed by
an intermediate sill upon which rests a second line of props
abutting against a wall-plate. At some points, the props are
not placed in lines immediately following one another on the dip,
but alternate with heavy timbers or silly laid one above the
other. Altogether, the timbering in the stopes is unparalleled
for its strength, and the facts that the large vein is removed
without leading to the admixture with the ore of anything but
a trifling amount of hanging rock, that the old stopes seem to
stand for many years without caving, and that accidents by
reason of falls of the roof are almost unknown, are proof that
the system thoroughly and successfully deals with the problem.
How enormous the pressure is when once a movement, however
slight, has set in, was strikingly illustrated in one level when
the timbering was being strengthened. At the point in ques-
tion, a few threc-foot props were showing signs of weakness, and
one about twelve feet long was beginning to exhibit the de-
struction of its fibres in the middle of its length by their as-
suming the form of an 8 for about an inch. The cost of tim-
bering is, therefore, one of the heaviest items In th.e expendi-
ture of the mine, being not less than 10 per cent. of the entire
mining cost. It practically monopolizes the hoisting shafts of
the mine during the day, and requires alarge force which works
in gangs ander a timberman. The rock accumulating in the
mills is loaded on cars and trammed to the shafts, where it is
dumped into skips of very heavy design, weighing about two
tons, and having a capacity of from 3,600 to 3,800 pounds. A
good deal of the rock comes down in very heavy masses, and
special gangs of men are kept busy traveling through the
mine and blasting them, either by laying a cartridge on them
and tamping with a little clay, or by drilling holes of suitable
depth and firing.  Quite frequently the drilling work in levels,
shafts, and stopes is seriously impaired by striking nodules of
solid copper,which entail the abandonment of the hoIo'.1

The system of contracting for stoping is peculiar.  The men
are paid: for the fathom of 216 cubic feet, from %11 to $13;
but in many cases the full width of the vein is not counted.
Thus, in a 14-foot vein, only 12 feet thickness may be counted,
sometimes only 11 feet, according to the character of the rock,
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of 370 fect by No. 2 Heela shaft, both being equipped for
hoisting, to which service Nos. 3 and + are also devoted, fol-
lowing one another at a distance of 650 and 405 feet respect-
ively. No. 3 shaft has been sunk to the 25th level, while No.
4 is"down to the 9th. Until the recent purchase of the Frue
40 and 80 tracts, these shafts had reached the boundary of the
Calumet and Hecla property; but now, of course, they are
open to development. In the stretch between the No. 4 and
No. 10 Hecla shafts, 3,350 feet in all, there are two shallow
shafts of minor importance. There are two faults, one near
the former shaft, and the other not far from the latter, which
seem to have cut off the ore, the ground between them being
practically barren.  No. 10 shaft is the first of the South End
or the Black Iills territory, where practically a new mine is
developing. It is connected on the 5th level by a long drift,
recently put through. ‘The South End has three shafts—No.
10, down to the 3d level; No. 13, 800 feet distant from No. 10,
is sunk to the 9th level; and No. 12, 480 feet from No. 11, de-
veloped to the 8th level; each level being 65 feet vertical lift.
Sinking and uprising from different levels is now going on to
carry No. 10 to a greater depth. Measured on the 5th level,
the distance from the shaft to the south boundary is 400 feet,
while the north boundary is 3,700 feet from No. 5 Calumet
shaft. Roughly, therefore, the company possesses 13,335 feet
in the vein, and as it happens embraces all the known rich part
of this conglomerate belt, since efforts to work it in the
Osceola territory to the south and in the old Schooleraft now
the Centennial territory in the north have proved failures.
Using the shafts as the points of division in this long
stretch of ground, the surface plant may be grouped as fol-
lows, beginning again at the north end. Calumet shaft No.
5 has an independent engine, and is equipped with a Guibal
fan, 30 feet in diameter. We may mention here, that it is
run only a few days in the year, the ventilation in all parts
of the mine being excellent. Between No. 5 and No. 4 Calu-
met is the Calumet rock house, into which all the rock
hoisted from Nos. 2, 3, 4, and 5 shafts is conveyed by means
of a trestle-work and an endless rope, the drum-house being lo-
cated between No. 4 and No. 3 shafts. Between No. 3 and No.
2, is the main Calumet hoisting and compressor engine house,
of which we shall speak in detail farther on. The gear-house
is between Calumet No. 2 and No, 1 shafts, from which the
Calumet and Heela man-engines and pumps are driven. Be-
tween Calumet shaft No. 1 and Heela shaft No. 1 is the Hecla
man-engine house. The main machine-shop of both mines, and
the locomotive-house, are located between IHecla shafts Nos. 2
and 3, and near it is the Hecla rock-house. Between shafts
Nos. 3 and 4, is the ITecla main engine-house, in which the
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second, at the other end, driving the drums, which is a hori-
zontal Leavitt engine, 40 by 60-inch cylinder, running at a
speed of 50 revolutions. This engine-house, we are convinced,
has no rival for its size in this country, in the magnitude and
beauty of its machinery and the enormous work it is called
upon to perform. Considerable trouble has been experienced
here, as well as at other points, in the surface plant of the mine,
with a material for the foundations that proved very unsatis-
factory after being in use for some time. It is a sandstone,
quarried near the railroad leading to the mill, which, when
tested, showed itselt capable of resisting a crushing strain of
5,500 pounds per square inch. After remaining in the founda-
tion for some time, however, it begins to exhibit a shrinkage
nearly equal to that of pine wood, and a number of cracks
appear in the stone. This has made it necessary to take out
the foundation in many cases, and to replace it with concrete
and a capping of Cape Ann granite. With these changes, and
with the very heavy bed-plates used throughout in all the ma-
chinery, the plant possesses a solidity more than equal to any
tax upon its permanency. Steam is {urnished to the engines in
the Calumet engine-house by three boilers designed by Mr.
Leavitt, and built by Messrs. Kendall & Roberts, of Cam-
bridgeport, Mass. They are covered with a mixture of sawdust
and plaster of Paris, which has proved to be an excellent and
cheap non-conductor. Near the boiler-house is a large coal-
shed.
Between Calumet shafts Nos. 2 and 1 is the gear-house, coun-
taining the machinery for driving the two man-engines and
pumps. At present, 1t is run by a Porter-Allen engine, with 18-
inch cylinder and 3-foot stroke, running at a specd of 192 revo-
lutions. In the fature, this engine will be merely a reserve,
the machinery to be driven from the * Superior” by wire rope
transmission. The sheave at the gear-house is 15 feet in diame-
ter, and will make 133} revolutions a minute. A clutch is pro-
vided on the sheave shaftto throw it in and out of gear. From
the main Porter-Allen engine shaft, provided with a clutch, the
power is transmitted by a belt to a second main shaft, from
which, by cog-gearing, 1t is transmitted to the four shafts to
which the cranks of the two man-engines and pumps are at- -
tached. By heavy connecting-rods, the motion is transmitted
to rockers, the two Hecla rockers being mounted on hollow
shafts 32 inches in diameter and 40 fect long, made of gun-
iron, in order to carry them into line with the shafts. From
the rockers, wooden rods transmit the power to the bobs at the
shafts, to which the pump and man-engine rods are connected.
Every ‘one of the four shafts is provided with Robertson
clutches to throw it in and out of gear. The entire plant is of
exceedingly massive and substantial character, gun-iron cast-
ings being the material used for the hobs,
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The Hecla engine-house, containing the machinery for the
Hecla mine principally, is, like the others, a fine brick strue-
ture, and roomicr than the Calumet building. The main en-
gine, recently completed, is the “ Frontenae,” a Leavitt com-
pound engincof the latest type, embodying all the modifications
of detail, suggested by the experience with the others. The
Frontenac has a 274-inch high pressure cylinder, a 48-inch low
pressure cylinder, a 6-foot stroke and a 25-foot fly-wheel weigh-
ing 61,300 pounds. It was started early in June, and, driven for
the first time, accomplished the feat of running without a load
at a uniform speed of 60 revolutions a minute, with a steam
pressure of 110 pounds, and throttle wide open. The engine
drives the four hoisting-drums of the ecla end, each 24 feet
in diameter and coiling 3,000 feet of rope. These drums are of
more recent pattern than those displaced by the Leavitt drums at
the Calumet end, but still do not, in elegance of design and
efficiency, compare with the lattor. They are driven by V fric-
tion-gearing, the shaft being bodily lifted until it engages,
Until quite recently, these drums were driven by a 30 by 72-
inch Corliss engine, which will now be held as a reserve. ~The
Hecla mine has one pair of 28 by 48-inch Rand air-compressors,
until recently driven by a Corliss engine, but now to be run by
the “Frontenac.” We understand they will be displaced by
larger compressors of the same make. The Frontenac ” will
also drive the machinéry in the small but very well-appointed
machine and repair shop close by, in which all the current
repairs in machinery and in the rock-drills are made,.
The rock as hoisted from the mine is taken automatically, by
an endless hemp rope, driven by a small-engine, on a trestle-
track, which overcomes any difficulties dne to heavy-snow falls,
to the rock-house of the Calumet and to that of the Hecla. At
these rock-houses, the rock is reduced by rock-breakers to a
size not exceeding that of afist. The largest pieces are broken
by a Hodge & Christie hammer and then put through a very
large rock-breaker. The run of the mine is passed through
rock-breakers of ordinary size, of which there are seven at the
Calumet rock-house and five at the Hecla rock-house, The
South End mine is not yet equipped in this manner, the rock
‘being dumped until wanted, and thus at the present time act-
ing as a reserve. The Calumet rock-house machinery is driven
by a small horizontal engine, the rock being delivered into
chutes - from which it drops into the railroad cars. At the
Iecla rock-house the bins are of greater capacity and are capable
of storing fully two days’ supply. The rock-house machinery
will, in the future, he driven by the Superior and the Fronte-
nac respectively. Now, nearly all the run of the mine, a good
deal of the fine, and all the coarse, is put through the crushers,
which could be more steadily supplied with material requiring

N
-1

COMMISSIONER OF MINERAL STATINTICS,

actual work, if the rock as it comes from the mine _were
dumped on a grizzly screen. It is likely that at no. (llspant
date this part of the plant will undergo the remodeling that
it needs. ) ' ' e )
The entire surface plant is supplied with water by the water
works, situate at a pond in the hanging country of the logii at
some distance from it. The water-works are equipped '}mt a
splendid small Leavitt compound pumping-engine, ha]w.xrég ‘ag
il-ﬁ} inch high pressure, and a 24 mc:h low pressurc ‘c,y inder, '
foot stroke and 17 inch plungers, thhxzx capacity, lglr)}zl)l;]gisaa,
; i 5 milli s, As a veserve, there 1s
37 revolutions, of 5 million gallons. rve, ther :
ti?(’orthinoton >pumpinq engine, with 14 iul)d 24tmd‘1 (f/yilx?i(zi::i
& 20 incl ors. The water is furnis
3 foot stroke, and 20 inch plungers. , ] :
through a 16’ inch main to a stand pipe, 80 feet lng}l,vlo-u}tid
near the Calumet engine house. ’l‘hq mine pumps de gel into
the pond, and no trouble from scarcity of water has been ex-
i [ even i lest seasons or in winter.
erienced even in the driest seasons or i "
b It will be seen, therefore, from this hasty sketeh, th)a,ltt{,h?
surface plant is on a magnificent scale, an? is sc()1 z;rl'lmtntg}u‘ou;ﬁ
: i is for ines independently, an at through-
its equipment is for twomines|1 3 tat ¢ h-
ines reserve fully capable of carrying
out there are engines in reserve ) . g o
: i » point that might possibly
the work at an hour’s notice. One p C
strike unfavorably those mining engmeex's-G?x?vei}sant vg;:lh a,tx})lg
] i 'y s quantiti f material in Burop
handling of enormous quantities of mate in B . and
American collieries is, that the rock is hlolsted.mlstkq%s, by;ﬁ)ﬁl‘:
i i dvantage of the weight of an empty
ropes, without taking a g | empty
1 ski srbalance that of the one asce g
descending skip, to countubq 7 k ;
This mighg‘; be ll))arbicularly objected to because the d.ca;d W&I%}]?Z
of the skip seems disproportionately great as comparec Wll lt, ¢
load carried. The leading cause for this apparent n;:ag gcthgt
an important source of economy is, we take it, the ?ic'lit, ot
the dimensions of the old slopes are too small to a};l b o
double track. That this is the case, is indicated by the ?he
that the latest shaft sunk, No. 5, is bclonmdell;ably larger than
i i i louble track. _
others, and is equipped with a ck. o
Another poin(é that might lead to a dlv}?smy of l;)rrl)émgrl;i;:
: ing the machinery plant,
the general plan of concentrating ) ' °
scattgering tl?e work of hoisting 0v§1' a long%hlne thii(:l:-‘;%hoaf" nvtrlir:‘]e
opes itating the use of long lines
ber of slopes, thus necessitating ¢ L
i roed that it would be better
ope above ground. It might be urge It wo \ :
iopconcentr;te the hoisting in one or two main 1»\.ll.opes flcih:,it:t,
i i i d using rolling sto
ith cages, casting off the skips, an ng :
i‘;’ Elledgat the nfgiil ” underground, and is dumped'a:t thedrock
house in the immediate vicinity of Ctlhe ;n:uq Q}hgft : {Jl};zvain\éag]
>ar stion in the dead weight and @
tages would be a reduction in o _ saving It
inte ropes side from the fact th
the cost and maintenance of ropes. ! _ t
i i ' for underground tramming,
his would involve a greater expense £o1 rg] tra
an that the great number of levels from which hoisting goes
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on would I.Il:LkO. the constant changes troublesome, there is one
oy e PN at - 1 ? N
gmi.xp leading fact that operates against the centralization plan
and its principal advantage is the saving of the cost of main.
L,;Ln,ul.('o of a }lllxrxbel‘ of shafts instead of one. That f“tct‘ is
:i;ﬁ,)tm Lhet (V:Ll'mneL] and Heela mines enormous quantities oi‘Z
rmust go into the mine.  We hayv
) st g . ¢ have therefore two of tr
portation, if we may so term it i " the mines
y ‘ ay s , one of rock out of the mine
: N . ‘o . . - - nes
é:«rt"ox.u rin au opposite direction into the slopes, which are in
q‘tl.xq:}x o ]consmntly conflicting with one another. First of
211“,.9; ,m\\fi)u dfnot })eigoofi practice to haul sticks of timber
four feet in diameter and fr
[ ameter : om 10 to 20 feet long, for
any distance, when it can b e than
3 , can be done cheaper on th rf
underground. Therefor [ i Clost e
< . retore a number of shafts in close proximi
to one another becomes N 1 Yot 5 waste. Thed
on ; an economy instead of s S T
o one another | ! . y instead of a waste. Then
g rock must be practically suspend i i
I ing 1 stice ed while the timber
1s going in, and althoueh the wei y I i \onrly
: [ > weight of the Iatter is not ne
equal to that of the former, jts i il oy
er, 1ts unwieldly char :
al 1o that r | ) 1ts y c¢haracter calls for s
(xin[:;(“: ttllmc 1m }m;lglllmg that it oceupies nearly all the shaft:
g the day, while the night is d isti )
) \ g devoted to hoistine. Nor
would it be possible to us ¥ Ny i "
: > POSS use a number of slopes simpl
v \ possit . S s simply for low-
}u)mg timber while one shaft was steadily employlog on rock
N IO . 3 - i '
f)u,a(imc transportation of the levels would be seriously inter.
A ivea - - . . )
%m ]\ylthl by the movement of timber. The system em
. g Q o foge 3 § i
(1;1.](21) (alelb )t 1e11doxe pem}hin'ly adapted to local circumstances
empioyment of large engines is r ‘ ,
] ) > s 1s rendered more ec
mical still by the fact t} hey ha . min.
; hat they have a stead ifor ini
mum load in driving the air L Sther machinery.
: amr-compressors and other i
e ot i d r S 1er machinery.
onnected with the mill b i i
. i > a railroad
with five twenty-ton 1 i Y Cdapped
. nty- ocomotives, kept in repair :
chine shops of the ¢ he en oy e -
:ompany. The cars, with dr
“hine s ' irop-bottoms
carry an average load of 4.2 3 l Y
! erag B .2 tons, and are made up i
. 3 . > 9 3 M lnto
malr‘ls averaging 40 cars, a train leaving the mines ever)?hour
approximately. The grade is a heavy one, making a max.
lx)léllun; of about 190 feet down to the mill and has a num
. -, . sy, 3 7 .
be 0 dgletty shalp_cunes.‘ It reaches the head of an incline
a llbtaan.ce of four miles. At the incline the cars are
un seri i -
auiﬁ?&; st;riif)?:es of {1ve, afg are drawn to the incline by an
1ary engine. 1€ rope r
gupiliary static . pe runs over a sheave, the
ying the empties up, together wi 2
: 1 with any cars load
with timber, coal, or i that el
! s , or machinery that may b 1
r ' ] d e shipped to th
mine, and in winter, with tl Y b * the
1 ; 1e product of the mineral
mill, for transhipm i i Tmoral Tanne
ent at the mine, via tl i
L, t X he Mineral Ran
g.a,xh oadt, to the smelting works at Hancock. The railroad f%f
e greater part of the wa ' 238
e g Y, passes through woodland i
without cuts, so as to pr Ftine M e s
v 3 0 prevent any drifting of 7 1
sible to keep it clear wi S hod by the ko
v with a snow-plow i
] ushed by the w
of a heavy rock train behind i Kt the Yo nee g
3 J ehind it. At the fo ineli
of 2 he . ot of the incline the
cars are carried by rope drawn by a special engine to the bins
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of the two mills, the Calumet on the right and the llecla mill
on the left, both being on the bank of Toreh Lake, accessible
to water transportation in the summer.

The mills are now in process of reconstruction oun a scale

commensurate with the capacity of the mine. When com-
pleted, the plant contemplated will be based upon the crushing
capacity of ten Leavitt stamps, with one in reserve at cach of
the mills, making twelve in all. These ten stamps, each of
which will have an average crushing capacity of 225 tons a
day, will represent an annual demand for ore of 675,000 tons,
equivalent to an output per annum of fully 30,000 tons of ingot
on the basis of 4.5 per cent rock. The average of the rock in
1883 was slightly above this. As at the mine, this expansion
of the plant is to be carried on while the existing equipment is
keeping up its present average record of 2,100 tons per month
of mineral. At present there are in the Calumet mill two
Leavitt and three Ball stamps, and in the Hecla mill two Leavitt
and one Ball head, one of the latter class being removed to
mnake way for an additional Leavitt stamp. At the Hecla mill
an extension is now building, and the foundations will be put
in, in course of the summer, for three additional Leavitt stamps,
for which a part of the machinery is on the ground; while in
the Calumet mill the three Ball heads will be similarly dis-
placed. With the present equipment of four Leavitt heads,
having a capacity of 225 tons a day, and four Ball heads, aver-
aging 165 tons per day, approximately, the mill treated an
average of 1,411 tons a day during the month of May, making
2,265 tons of mineral during the month. The Ball heads have
been repeatedly described, and need no special mention now.
The Leavitt heads will be referred to in detail in a paper by
Mr. Coggin, manager of the mill, before the American Society
of Mechunical Engineers. Mr. Coggin has made their works a
special study, and has devised an ingenious method of deter-
mining the velocity of the piston at any part of the stroke,
which, in connection with a thorough system of indicator dia-
grams, has been a valuable guide in carrying the machine to its
present high standard of efficiency.

The valve gear has been somewhat modified, and other
changes have been made that have all contributed to reach the
saving of over 39 per cent in steam consumption, as compared
with the Ball stamp. One of the Leavitt stamps has reached
a duty of 234 tons a day. The Leavitt stamps are run with a
steam pressure of 90 pounds, cutting off at about two tenths,
with a receiver pressure of 55 pounds, making 90 blows
a minute. The velocity of the piston is, for the greater part
of the blow, about 17 feet, the weight of the shoe being, when
new, 600 pounds. It wears down to make half its weight in
from 5} to six days. The rock is crushed through a 3-16 inch
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i;jc:-;z%nxglgttiseﬁfwbotfﬁi pl.':tlfle, being the “ common ” steel of the
for each head of four sets of etk biates the erection
f our s s mac ; s e
Zfaﬁi}’;;ug :x'e]t consisting of four Coggi% SO[);I‘;?(?II'S}’ tﬁ?@f Lfi(;l}3
Af)n@rican“hllli')t was ()iesc.n‘bed in a recent paper l,)eforepthe
Ame can besllGSuté ?If Ml.r.nng_ Engingers. In the Hecla mill
while the Cophos € 0 t;lm Jigs for dressing and 96 for rejigging;
wrhile the ro'im:i ;m IWIH ]tan) 112 machines for dressing
e Jor 1 tJhtchti.’f In cach mill, there will be six 5-staml°o
ol ey O the '1]1] ornia pattern, 750-pound stamps and 6-
e wast}é, San(]cs‘l “111' .behused for restamping and rewashing
round rotating i).uddlo(;, \Evisht\l;'e;tt;'l(;ntraOfds'Hr?es’ ) ordinar;
gxg)}l}gl‘?i]‘cignt t}.m]n‘ the Evans buddllz g};nells-glllz}lfl%lz,e{;a?lf)lﬁ;ﬁg
ferior o Ii)};;ell)f ressing works. (
aro oqaiied ;Vic;} p(iu ta}:of the enormous plant, the stamp-mills
possibﬂic} 4 qt1 upiicate machinery, so that there will be no
everuningrpona’;t.omﬁ%rsol(.)(gir:\:slikﬂthrough breal‘:downs, how-
?(x)lrel nt(}:]o] “ h:i‘e"’ and the other ?hye “leIr:(;l)aeleel:,’\’V (Z}flenl\:;ltxégr-'e;;i:llﬁz
e y';ire\re}%rizsi:llﬁoiflstlgge.ngine on on¢ of the Heela
: . s a driving and a ing engine
?I?élligh(;iﬁ}_lercgfuI.)OUnd'LeaVitt vel:t%ca] type.p urIntpllilzi ;Ir]lgllnlii
el 4;_?00%3:;.5111{19 cyllpder, a 24-mch low-pressure cylinder7
: Spei}d Ofk 4gle., ,“ ith 100 pounds steam, and running at
wiged lG%df}cII]e‘)(l)(l]lx]]gOl?s’ 1t deve!ops 200 horse power.
pumping capa:city ofI 10?)318, and 23 inch buckeps, it has a
el oapacity o 1, 0,000 glelons. It drives all the
rome m';;;nsmissio ytllxll the stamp-mills and tail-houses by wire
sobe transmissi n(,i. € mam rope, which runs on g splendid
sheave 1 Th fn“‘l&meter’,, running at a speed of about a mile
Donute. dc a‘Lbeek will be the main driving engine
a,ISODiSJa Leaviti course of erection after some altera,t?ons.b It,
e ’38«inch it compound engine, with 223-inch high pressur(i
Funning a 45 revolutions will deyci oo per K8 1d when
& Y > ns v P over 600 horse- ¥
enllg'cair?;a‘;lait}})lulrl;glpg Enhg:me is the Ontario, a Leavitt com};)?:ﬁ!d
sure cylinder, a%n-;ing-foé%‘hs'tl:'gfesureRcyIil.]der’ 86-inch low-pres-
: 4 ] - unning at a spee g
;gutz?dioilt e;;ogtlggf a x;unute, Wwith steam ata pre};sugeof)fﬁloorg
e , hos rei)e‘ e oh pumping 20,000,000 gallons of water
fory., Asa 0._1ve,t; ¢ water works possess a Brown 18 b
20 gopizon aelelname, %eared to a pump havipg a capacity o}fr'
mi’nute,, the %un?}??m%intya t‘;i}f?(?gt Ii'slt“'mling 0 50-im upions a
;I)‘h.ls pla‘nt is furnished with steam Iboy Zanneit 3(()3;I§‘c%1plungex;;
boziel-S, 30 inches in dif‘meter and 44 feet long. A :epk})la'ntl'
uilt by the Dickson Manufacturing Companay of Sl:;r"rntglk']’
s anton, is
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to be put in, having a 90-inch shell, being 34 feet long, and
with a heating surface of 2,800 square feet. It is rated at about
700 horse power. For the Calumet stamp-mill, there is a plant
of “Elephant” boilers, while the Hecla mine is furnished with
steam by four locomotive boilers, 6 feet 8 inches in diameter
and 32 fect long, with 1,800 square feet of heating surface in
each. The mill has a fire engine and fire service, a machine
shop and a cooper-shop. It is accessible by boats drawing 13
feet of water, and is the main receiving station for coal and
machinery, and the principal shipping point by lake of “min-
eral.” The work is thoroughly systematized.

This brief sketch may serve to convey some idea of the mag-
nitude of the operations of the greatest and most successful
metalliferous mine in the United States, and may aid in form-
ing some conception of the brilliant future still before it.  For
the richness and magnitude of its ore body, for developed
reserves, for completeness and efficiency of its mining and
crushing plant, the high quality of its product, the low cost of
production, and its exceptional financial position, it stands un-
rivaled among the mining enterprises of the world.  The
eredit for having carried the mine to its present point is due to
the concerted cfforts of Prof. A. Agassiz, the President, and
his staff at the mine, Mr. J. N. Wright, Agent; Mr. J. Duncan,
Assistant Superintendent; captains Hoatson, Daniels, and
Wills, in charge of the underground work; Messrs. L. S.
Woodbury and J. Ramsey, the former mechanical engineer of
the Hecla mine in charge of the machine-shop, and the latter
in charge of the Calumet machinery; Mr. F. G. Coggin, super-
intendent of the stamp-mills; and captain West, formerly of
the Coast Survey, who has systematized the topographical
work and the underground surveying of the property of the
company. Mr. E. D. Leavitt, Jr., of Cambridgeport, Massa-

chusetts, is consulting engineer.

STATEMENT OF ASSETS AND LIABILITIES ArRIL 30TH, 1884.

Assets :
CashatBoston...........coeeiviiiaennn. $1038,504 44
Cashat Mine.....coovivenieninnennnnannns 10,871 78
Copper—20,811,899 1bs., at 12¢........... 2,497,367 88
Bills receivable. .........coocieiiiiiii 2,134 24
—_— $2,613,878 34
Liabilities.
Drafts in transitu...........o.oveiiiiiann $21,018 77
Notes payable......oooiiiiiiieiiiiaat. 374,000 09
Accounts payable.............oalt 170,581 30
FUOADMS ottt e 220,000 00
i —  §784,600 07

$1,827,778 27
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ISLE ROYALE MINE.

The Isle Royale mine is owned by a party of men in the
East who do not desire it at present to be actively operated,
and, although the property is good, but little is being done
and the mine is full of water up to the first level. ,

During the past year the agent, Mr. Graham Pope, has done
a small amount of exploring on the vein, and has made a most
excellent showing. At the north end of the Isle Royale vein,
he has sunk a shaft forty feet, which has passed through con-
siderable small mass copper in calcite. If this shaft shows
good copper for a depth of 100 feet, Mr. Pope will unwater the
mine to the sixth level and start exploring that block of ground
lying between shafts No. 5 and 8. All this ground was aban-
doned years ago as poor; the drifts had all been run close to
the foot, and this proving poor, the ground was not touched.

The Isle Royale lode is a hard, firm amygdaloid, carrying a
large amount of mass and barrel work. There are occasionally
found bunches of epidote and of calcite. The mine has yielded

during her career 375 Ibs. of copper to the fathom of ground
broken.

GRAND PORTAGE MINE.

The low price of copper, and the disinclination of the owners
to put more money into the mine at present, has caused a ces-
sation of work in this very promising property.

I visited the two mines, the east and west lodes, last
Ja.nuary, and found that the veins were looking well at all
points; large quantities of stamp rock and horns of barrel work
were visible on every side.

A new boiler had been provided at the hoisting house on the
west lode, and work was progressing in a satisfactory manner.
_ During the year 1882-1883, 151} feet of sinking was done
in the shafts; in the winzes 320} fect. The driftinzr amounted
to 1,367 feet. From stopes there were removed 2,184 fathoms
of ground.

I'was unable to get any definite figures of the work done at
the mill. The general product was 40 tons of mineral per
month—a very good showing. The rock averaged 2 per cent.
of mineral, according to the statement of the company, which
would make the amount stamped per day about 40 tons. The
mineral ran high in copper, 80 per cent. being the record—the
highest on the Lake, the Osceola excepted.

GENERAL RESULTS, 1883.

Number of fathoms stoped. ................................ e 2,184
Cost of stoping per fathom............ e e, $1’§ 87
Number of feet sunk, shafts..................c...couuiven. ... 1514
Cost of shaft per foot......... .. ..o i i, .‘:$28 52
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Number of feet sunk, Winzes . .........coiiiirin i iienenenns 3203
Cost of winzes per foot. ... i it $12 18
Number of feet drifted. ... ... i iii ittt 1,367
Cost of Arifts per foot. .. ..ovi ittt i $16 10

All of the above figures are on the basis of hand labor
alone, no machines being used.
Captain Berg has charge of the property.

HURON MINE.

During 1883, and till nearly the present time, the Huron
plant has been practically under construction. It is now pro-
ducing copper regularly, and the mining people of Lake Supe-
rior have great confidence in it. The Huron has ten shafts;
of these, Nos. 10, 8 and 6 are in active use. They do not all
run in planes parallel to each other, shafts Nos. 10 and 8
slightly converging. No. 10 shaft is the. most southerly and
is operated by a distinct engine; the rock hoisted is at present
teamed to a chute near No. 8. Shafts Nos. 6 and 8 are run by
a vertical engine operating two drums with V friction gear.
The rock from Nos. 6 and 8 is dumped on the rock-house floor,
where it is sorted and the large pieces crushed in rock-breakers.
The fine rock is run into cars which are pushed by hand power
to two chutes near the shaft-house. From these the rock is
dumped into the mill-cars.

The railroad leading to the mill from the chute near No. 6
is about a quarter of a mile in length in a straight line, that
from No. 8 joining it a short distance below No. 6 chute.
The railroad is provided with a small hoisting engine, at its
end near No. 6, and the cars run by gravity to the mill, trail-
ing the rope after them. At the mill they are hoisted to the
top of the bins, over a trestle incline, by a small engine.
The empty cars arc pulled back up the track by the engine
at the head of the long incline, the cars for No. 8 being left
at the switch and hauled thence by'horses. At the top of the
mill the cars, which are end-dumping, discharge their contents
on an A shaped ridge, one-half going to each bin, of which last
there is one for each head.

During the past year there has been added, since the agent’s
report, one new boiler for the engine at 6 and 8. There has
also been put in one half of a duplex compressor, built by
the Portage Lake Foundry and Machine Works. The mine
has, in addition, a duplex compressor, built by Rob’t. Allison,
Port Carbon, Pa.

At the mill extensive additions have been made. A second
head has been put in and two hydraulic separators and fourteen
wooden-bodied washers added, while on the north end of the
mill a very compact slime room has been built. The slime
from the two heads runs into two settlers, whence they go to
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two Evans tables. The heads from these tables run together
and are elevated by means of two sand pumps, and then dis-
charged over a third table. The tailings from these three
tables are run off to waste with the sands. The water for
the mill was formerly pumped from the dam by a power-pump
operated by a wire rope ; this has been superseded by a duplex
Worthington pump of sufficient capacity to supply both heads.

ANNUAL REPORT OF HURON COPPER MINING COMPANY.

Herewith, we hand you the annual report of the doings of
the company the past year, ending December 31, 1883, also
the agent’s report, giving an account of the workings at the
mine, both oo surface and underground, with prospects for the
futur'e, etc. Also the usual statements of receipts and ex-
penditures, and of assets and liabilities, the latter of which we
are sorry to say, still predominates; but every dollar spent has
been so much to increase the value of the property of the
company, and was for actual necessities to enable our business
to be carried on in a legitimate and successful manner.

With the second head of stamps in good working order
there is no question but what, with prospects as they Dow are
at the.mlne, and with copper at even a little less than at pres-
ent prices, a fair paying profit can be made, and the mine be
enabled to take its place in the list of dividend paying mines.

Since our agent wrote his report in January, the mine has

shown a gradual improvement, and is now looking better than
ever before. Work is now progressing favorably at the mill
on the second head of stamps, and we hope that in May it will
be in good working order and largely adding to our product
which, with a fair price for copper, is all .that seems necessax);
to carry the Huron Mine to a successful operation.
_ Capraix Jonwsoxn Viviax still has charge of the mine, and
is entitled to great credit for the skillful manner in which the
property has been handled and brought to its present promis-
ing condition.

Below we give in detail, the expenditure at the lake as well
as in Boston, for the past year.

Mioi ab EXPENSES.

ining expense, labor, ete........ ... ..o Lol £ &

Sinking 259 feet shafts, at $19.50. .. .......n.. .. 00000 $5§'?§(1) 3
Sinking 204% feet winzes, at $14.50. ... ... ... ... .. 2,952 35
Oross-cutting 2612, feetat $9.88............................ 2.582 35
Drifiing, 2,587 feet at $12.86...........oovveinro oo, 31,884 51
Stoping, 2,152 fathoms, at $14.31. ... . 30,822 58
Labor on surface. ......o.oovvuiiiiiiiin i 1’095 75
Supplies and fuel.............. L LTI e 6

. Stamping expense and hauling rock to old mill and Pewabic. . . 7,593 53
New stamp mill, cost of . ..o oo i 31,434 16
Tram road, from mine to mlll 2:597 26
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Stamping expense at new mill on 15,312 tons rock........... $15,485 57
NeW BOUSES. .. veetiiiit i ia et itetieeneenacaceacnsannoan 5,429 71
Repairing houses and additions to old houses ............... 2,895 04
Surface expense, teaming, supplies, etc.........cooviii il 9,018 19
Tram road expense, on 15,312 tons......... ..o ivneina.. 1,289 30

Rock-house expense, breaking, selecting and delivering to
tram-road 22,233 tons¥. ... ... e .. 5,402 46
General expense of all kKinds........... ... ... ol 7,001 39
Oratotal of ..ov.ieieiiinaiineann, [ $203,112 37

To which is to be added, smelting, freight, insurance, broker-
age, interest, etc., paid in Boston amounting to............ 23,716 61
Or a grand total for the yearof...... ................. $226,888 98

The total product was 870,875 lbs. mineral, which gave a
yield of 82{% per cent. ingot, or 720,213 Ibs.
The yield per ton of rock was 24 per cent. mineral.
For the directors,
D. L. Duwmson, Treasurer.

AGENT’S REPORT
Orrice oF THE HuroN CorPER MINING COMPANY,
Hovucuron, Mich., Jan. 10th, 1884,
D. L. DEmMoON, Esq., Treasurer.

Drar Sig—With the close of the year’s business, it becomes
my duty to report the amount of work done, also to refer to
the present condition of the mine, as well as its prospects for
the future, etec. With this end in view, I beg leave to submit
the following remarks, and tabular statements, which latter
show, in detail, the cost of cach department of the mine for
the year ending December 31st, 1883. Herewith, also find an
inventory of supplies, tools, and machinery on hand, together
with map of the underground works which have been carefully
surveyed by Mr. L. G. Emerson, M. E.

Surface Work.—In this department, the following improve-
ments have been made. No. 10 shaft and rock house, which
were damaged by fire last summer, have been rebuilt, the cost
of which was covered by insurance. One dwelling house for
the foreman, carpenter, and a boiler house, in which two boil-
ers are located, to supply steam for the air compressor, 2,900
feet of railroad from Nos. 6 and 8 shafts to the mill, have been
constructed, and an engine placed at the head for operating the
same. Owing to the scarcity of feed-water for the boilers, of
which the mine could not furnish safficient quantity at this
time of the year, we have laid 2,400 feet of pipe from the
stamp-mill to the mine, through which, with a pump attached
to the mill engine, water is forced to the compressor and hoist-
ing engines, all of which is working satisfactorily, and has
doubtless settled the feed-water question for many years.

* Part of this was stamped at old mill and Pewabic.
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Stamp Mill.—The mill was started stamping rock on the
first of August last, and has worked very satisfactorily ever
since. We expect to have No. 2 head in operation about the
15th of May next.

Machinery.—Nothing of a serious nature has happened in
this department, and everything considered, all has worked
fairly well. It will be necessary to add to our present ma-
chinery the coming spring another air compressor, four drills,
and a boiler, which will be all we shall require in this depart-
ment until we get the third head of stamps, which the mine
already shows evidence of wanting in the near future.

Mining Work.—No. 6 shaft has been sunk from the 10th to the
11th level, and the bottom level opened 85 feet, all of which is
unproductive. The 10th level has been extended south 155
feet, and north of the shaft 310 feet. The former, and about
200 feet of the latter, are not showing anything of value; but
the last 110 feet of opening are showing well in stamp and
barrel copper. The 9th level has been extended north 293 feet.
The first 150 feet from shaft are rather lean; in fact, a large
portion of it may be called poor; but the balance of this open-

"ing is showing good paying ground, which is about 20 feet in
- width.

The 7th level has been extended north 277 feet. About one-
third of this opening is not rich enough to pay; but the balance,
or 66 per cent. of 1t, is through a piece of lode that contains
all grades of mineral, from 18 to 25 feet in width which will
pay well to stope.

No. 8 shaft has been sunk from a point 30 feet below the
10th to the 11th level. The lode at this point is large, and
shows a fair amount of stamp and barrel work. The bottom
level has been opened 300 feet, the greatest portion of which
will pay to stope. The 10th level has been extended north 45
feet, and south 28.5 feet. The lode in the former is poor; in
the latter opening there is some valuable stoping ground. The
9th level has been extended south 280 feet, one hundred feet of
which passed through copper ground that extends from foot to
the hanging wall, and is not less than 25 feet in width. The
balance of this opening is not showing anything of value.

No. 10 shaft has been sunk from the 6th to a point below the
7th level. The lode for the whole distance shows copper in
paying quantities; and the same may be said of the lode in the
7th level, which has been opened south 37 feet, and north of
this shaft 80 feet. i

Prospects for 1884.—1If the mine continues as it is now show-
ing, and the openings are kept well ahead of the stopes, ete.,
the present product can be maintained, and after the new head
is started, a yield of from 125 to 130 tons per month will be
made, which will return a good fair profit.
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My assistants, Captain Thomas H. Odgers, and Captain
Joseph Snell, have faithfully discharged the duties of their re-
spective positions.

I am yours respectfully,
J. Vivian, Agent,

Casa Recerprs AND EXPENDITURES OF THE HuUrON CoPPER MiNINa
COMPANY, FOR YEAR 1883.

Cash on hand January 1, 1883....... ..o viiiin ... $2,425 94
“ received from sale of copper, 647,787 1bs., at 1588,

OIS, . o v ittt et ee et e e e e 101,624 08
‘¢ received from assessments.....c...coviiiiiiiainann. 47,140 00
. “ ‘“ gale of forfeited stock................. 813 39
“ ¢ “ interest 704 05
“ “ L U3 - S P 332,954 53
$485,661 99

CONTRA.

Cash paid mine agent'sdrafts............. ...l $205,262 99
RS 1o : 1 o T- 25 PRI 249,724 49
“ ¢ interest, expense, taxes, insurance, etc.... ..... 8,600 68
¢ smelting andfreight........... ...l 9,541 09
‘¢ copper charges and brokerage....... ......... 6,338 89
“ ¢ forfeitedstock. ... ovviiiii it 299 70

Cash on hand December 81, 1883. ... .o cvviiiiinennt 5,804 91

$485,661 99

ASSETS AND LIABILITIES OF THE HUIZON MiNiNe COMPANY, JANUARY

1, 1884.
ASSETS,

Cash on hand January 1, 1884...........co it $5,804 91

Copper on hand, 143,963 1bs. @ 14Fcents.......c.veunnn... 21,415 52

Suppliesat mine. ... i it Ll e 31,610 41

Assessment of December 5th, unpaid................... ... 32,860 00

$91,780 84
LIABILITIES.

Dueforloans................ (ooieiiiine, e $104,730 04
O ArAlS. e i e 35,623 38
o smelting L. o e 2,722 00
O freight. e i i e e 484 95
“ ¢ forfeited Stock ... L.l e i e 647,85
“ ¢ liabilities at mine. .. .. ..ot i i i i e 21,036 92

$165,245 14
Less assets as above. ... ..ot i 91,780 84
Balance liabilities, January 1, 1884, ................... $73,464 30

ATLANTIC MINE.

During the year 1883, the Atlantic stamped about 6,000 tons
more rock than the previous year, but although the cost per ton
was reduced, the low price of copper diminished the earn-
ings. The sinking amounted to 89.7 feet, and the drifting
to 3,064 feet.
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At the time of my visit No. 3 shaft was down to the 14th
level. The 13th level was through from No. 3 to No. 4, and
hoisting was in progress from that level through No. 4. At
No. 2 shaft they are hoisting from the 10th level. No work is
being done on No. 1 shaft. Some of the drifts from No. 2
have passed through and beyond No. 1, but there is a pillar at
the bottom which will not be removed till the necessity for
more rock requires it.

At the rock house the “grizzleys” on which the rock was
dumped, have been removed, it having been found that large
quantities of flat trap went throngh between the bars and fell
into the rock-bins. As it now is, all the rock is looked over, and
considerably more trap isremoved. One new breaker has been
added.

The fifth head of stamps has been added to the mill and is now
in working order. Anaddition to the east side of the mill has
also been built, in which the extra head and adjuncts have been
placed. The head is a fifteen inch cylinder, wooden frame, of
the Ball pattern. It was made in piecemeal at various found-
ries, and put up by the mnill machinists.

This head stamps about 180 tons of rock a day. The wash
consists of fourteen iron-bodied Collum washers, built by S, E.
Cleaves & Son.  These washers are all single machines, that is,
each machine has its own driving crank and counter shaft. This
method is much preferred now as any accident to a belt stops
but one washer, and if it be desired to stop a machine to skim
the bed, it can be done without affecting its neighbor. A mill
floor with single iron machines make a much finer showing than
with the old-fashioned wooden machines.

The use of iron-bodied machines is becoming more and more
extended on the lake. The Conglomerate is supplied with them,
the Central has a few, and all the new machines of the Calumet
and Hecla are iron-bodied. The Allouez third head has iron-
washers. The Peninsula is supplied throughout with them, and
now the Atlantic fifth head has them. In the Anthracite re-
gions iron-bodied washers are used to jig the slate from the coal,
but the bodies are made in segments and bolted together. Those
in use on the lake have the body cast in one piece. The merit of
this invention is due to Mr. Will 8. Cleaves and Mr. James Mel-
ton.

The Coggin separators, which I have alluded to as being
used in all the new mills, are also used here with great success.
This separator was got up by Mr. Coggin, of the Calumet &
Hecla mill, assisted by Mr. Rickard. It gives better prepar-
ation of the material for the washers, with a less amount of
water. A description of the apparatus will be found in the
Transactions of the American Institute of Mining Engincers.

The following Annual Report for the year 1883 tells its own
story:
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ANNUAL REPORT OF THE ATLANTIC MINING COMPANY.

The directors present the following statement of operations
during the year 1883: )

The production of mineral was 3,857,258 pounds, which
yielded 69433 per cent., or 2,682,197 pounds of refined copper.
The shipments to market during the year amounted to 2,670,189
pounds, for which, estimating the amount not sold at the close
of the year at 144 cents per pound, there has been realized an
average price of 15 cents per pound. )

The following is a summary of the year’s business :

PRODUCTION,
Coppersold............ 2,385,585 lbs. at 168, cents.... .. $359,720 17
Coll))ger unsold.......... 284,604 1bs. at 14} 1:ents ......... 41,267 58
2,670,185 1bs. average 15 cents..... $400,987 75

Copper at smelting works, December 31, 1882....$40,373 06
Copper at smelting works, December 81, 1883,

300,387 pounds, valued at 12 cents, net ...... $36,036_44f 4396 62
Net value of productof 1883, ... ... ... ... . .ol $396,661 13
Add balance of interestaccount........... ... oio.... 2,131 87

$398,793 00
COSTS.
Working expenses at mine as per clerk’s tables. ‘:{‘528_1',956 70
Smelting, freight, and all other expenses....... 55,012 62
Net operating expenses..........coieeiiieiiiiinnenn.. 336,969 32
Showing a mining profit in 1883 of........... e $61,823 68
There has been expended for purchase of 160
acresof land..... ... ... ... ... oo ons $2,000 00
And for construction account as per detailed 0115 32
reafter. .. ... ... .. L ,115
statement hereafter _su 11,115 89
Leaving a net gain for the year of........... . ... ... ... $50,708 36
The surplus from 1882, after disposal of copper on hand and )
payment of dividend, was........... ... oo il il 253,516 47
Making a net surplus, December 31, 1883. . .............. $304,224 88

as shown in detail in the annexed statement of assets and lia-
bilities. From which a dividend of §1 per share ($40,000) was
paid February 1, 1884. ) .

There is no change to note in the condition or prospects of
the mine. It has been worked to the capacity of the stamp-
mill and the production has slightly increased. The decline of
more than 24 cents per pound in the market value of copper
from the prices of last year has seriously diminished our
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profits, although the costs have been somewhat reduced. The
usual statements of the work performed, and its costs, are
appended, also our agent’s report, and to these we refer for
further information.

JoserH E. Gay,

CHas. J. STARR,

Joun J. CraNg,

Gro. A. Hovr,

R. H. Rickarp,

Jor~ StANTON,

Directors.

AGENT’S REPORT.

ATLANTIC MINE, L. 8., MicH.,
January 1st, 1884.
JorN StinTON, Esq.,
Treasurer Atlantic Mining Co., New York.

DEar Sir—Allow me to present to you my report of the
work done at Atlantic mine for the year 1883:

No. 2 shaft is in good working order to the 9th level. This
level has been extended north 365 feet. The lode has been
variable in richness and very bunchy; the copper is sometimes
found in the foot and at other times in the hanging-wall. At
the point where the transverse vein intersects the lode in this
level, we found several small pieces of copper, and as the
transverse looked encouraging we drifted east 25 feet into it,
but it became very poor when the drift passed beyond the
lode.

A large amount of ground has been opened and stoped in
the 7th level north of No. 2 shaft, which has yielded fair
results. .

The 5th level has been driven about 100 feet beyond the
line of No. 1 shaft and there is about 25 feet of ground stand-
ing between the level and the bottom of the shaft (which is at
the third level), and can be raised through and connected with
the shaft when desirable. Some very good rock and barrel
work were taken from this back in the vicinity of No. 1. The
entire length of this level is 3,200 feet, and it is the longest in
the mine. '

No. 3 shaft has been sunk from the 12th to the 13th level,
and put in operation. The 13th level has been extended north
and south, and the openings have yielded very good rock.
The lode dt the 12th level, north of No. 3, has yielded a
quantity of good rock. This level has been extended south
past No. 4 shaft and the stoping ground between Nos. 3 and
4 shafts removed, excepting the necessary pillars.

The 11th level, north of No. 3 shaft, is still in very good
ground. A peculiar feature of the mine is, that where the
richest portions of the lode are found, the hanging-wall is
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unreliable and we are compelled to leave large blocks of very
rich ground for pillars.

The 10th level has been extended north beyond No. 2 shaft,
and has intersected the transverse vein, which is very poor.

No. 4 shaft has been put in working order from the 11th to
the 12th level. Drifting and stoping have been carried on in the
7th, 8th, 9th, 10th, 11th and 12th levels south of this shaft with
fair results, but we have to leave large blocks of good ground
to support the hanging-wall.

The number of feet sunkis.............. e . 89.7
“ «  drifted on the lode is................. . 3,064
‘o “ ¢ ‘¢ cross cut east on transverse is 25.7
“ of cubic.fathoms stoped is. SRS TP LA PR i 10,422:2%
The total number of cubic fathoms broken in openings an
stopes is........... eeteeeceeseteestratesatnisasetens 11,1633%%

You will see by the map, which is filled out to date, that
quite a number of pillars are left for the protection of the
mine. As the mine attains depth, the hanging-wall becomes
weaker, and in addition to the pillars a large quantity of tim-
ber is required. There were used for this purpose last year,
20,000 lineal feet of hemlock timber to keep the mine in good
condition for future operations. )

An additional pump has been put in the pump (or No. 3)
shaft at the 4th level to assist the one at the 3d level in the
spring and fall, at which seasons the flow of water from the
upper parts of the mine is too great for the pump at the 3d
level, and the excess has run to the 7th level. The pump will
effect quite a saving in fuel at these seasons. .

All the pumps and skip roads are in good condition.

STAMP MILL.

The mill has stamped and treated 195,669 tons of rock, at a
cost of 3535 cents per ton. The rock has yielded 19443
pounds of mineral per ton, and 135%%% pounds of refined copper
per ton. . .

Mr. Wm. Evans, superintendent of the mill, has been making
some improvements in the washing machinery, which I think
will increase the yield of the rock, by saving some copper that
bas herctofore been escaping.

RAILROAD.
The railroad, locomotives and rolling stock are in very fair
condition. There has been transported over the road 195,669
tons of rock, and 464 tons of freight from.dock to mine, at a
cost of 7445 cents per ton. We have put in one-quarter of a
mile of new stecl rails, 1,030 new ties, and 1,800 feet of snow
fence, which accounts for the increased cost per ton of trans-
portation.
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MACHINERY AND BUILDINGS.

The engines, compressor and rock-house machinery are all in
very good condition. Quite a number of our dwelling-houses
are old, and annually require a great deal of repairs. I think
it advisable to expend about $2,000 a year in erecting new
houses to take the place of the log houses that are getting into

_bad condition.
CONSIRUCTION,

We have constructed an addition to the dock 358 feet long
and 24 feet wide; a machine shop at the mine 30x40 feet
(attached to the carpenter shop), which contains the following
tools: A lathe, planer, machine drill, bolt cutter, circular and
band saws, wood lathe, and a fan blower to supply blast to the
forges in the smith shop. The tools and machinery are driven
by a 10x15 engine, which is supplied with steam from the
pumping engine boilers. A new dwelling-house 18x28 feet has
also been crected.

In’conclusion I refer you to tables, statements and section of
mine platted to date, by H. A. Van Tassel, clerk, and com-
mend to your favorable notice the various officers of the mine.

Yours traly,
WM. TONKIN, Agent.

ONTONAGON COUNTY MINES.

There is very little to report concerning the copper mining
interests of Ontonagon County, which may not more properly
claim a place in the report for 1884 than in this. Only six
mines report having made any copper in 1883, against nine
which reported a considerably larger product the previous
year—385 tons, 1,365 pounds refined copper in 1883, as com-
pared with 463 tons, 1,948 pounds in 1882, The mines from
which a product was reported for 1883, are the Mass, Nation-
al, Ridge, Belt, Minesota .and Ogima—the Nonesuch, Ad-
venture and Aztec having dropped out of the list.

I did not visit the Ontonagon mines, for the reason that I
knew but little was doing, and that there could be but few
facts to collect and publish bearing upon the operations for
1883 which would be of interest to the public, the stamp-mill at
the Belt mines, as will readily be inferred by reference to the
table of products, not having been completed and put into
operation in time to very materially enhance the output of min-
eral in that year. The mill was completed, however, and put
into operation early in 1884, and was kept running till late in
the fall, when it was shut down until such time as the mine can
be placed in condition to furnish sufficient rock to keep it run-
ning. With this end in view, what is known as the Great
Western part of the property, has been unwatered, and will
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be opened up during the winter to an extent sufficient to give
ample stoping ground, in connection with the other workings,
to keep the mill in steady operation, when once again it may
be started. The work thus far done, including the erection of
its very complete stamp-works, has absorbed the entire amount
of working capital originally provided by the company, and an
assessment has been called to meet the further requirements of
the work of development. Although the results thus far at-

tained have not equalled the anticipations of shareholders, it is

hardly to be expected that the Knglish owners will hesitate
about coming forwar(} wli)th sufficient additional means to com-
te the work so fairly begun.

plEil‘he Mass mine, whiih is credited with the great bulk of the
copper made in Ontonagon County last year, is now being
wrought by Mr. Chenowyth, former clerk for the company,
under an agreement whereby he agrees to keep the expendi-
tures with the limit of earnings. How well he may succeed
will be a proper subject for discussion in the report which is to
follow this. ]

At the Ridge the mine continues to be wrought on tribute,
the work, however, being confined to the upper levels which
were long ago abandoned by the company.

The Nonesuch produced no copper in 1883, the process by
which the syndicate of owners expected to be able to extract
and save 5 per cent. of ingot from the rack, having proved an
utter failure. Late this fall, however, the owners determmed
to test the mine for silver, it being well known that a belt of
rock lying along the foot-wall, and from 4 to 6 feet in thick-
ness, was more or less charged with that mineral. ~According-
ly cross-cuts were made into this vein on four different levels,
and the rock as taken out packed in sacks and sent away for
a practical test, of the result of which I have not been informed,
though I have it from the most reliable authority that the vein

_ rock thus obtained shows native silver in apparent plentiful

quantity.

Until Ontonagon County shall have been more fully em-
braced within the railway system of the Upper Peninsula, it
will be idle to expect more than a merely partial development
of her mineral resources. That these arc great, almost b«':yond
comparison, there is every reason to believe. With a railroad
traversing the copper range, affording facilities for its develop-
ment which do not now exist, we may as certainly expect Onto-
nagon County to take rank with her sister counties in the pro-
duction of copper as she is reasonably certain to rival the
Marquette and Menominee ranges in the magnitude of the pro-
duct of her iron ore fields now in rapid progress of develop-
ment.



94 ANNUAL REPORT OF THE

DIVIDENDS.

The following is a statement of dividends paid to share-
holders by the copper mines of Michigan in 1883:

ALIADEIC. o\ttt ittt e e e e e $80,000
Calumet and Heela. .o vvve vt iit ittt iteeeenennannns 2,000,000
Central ............. N eitesssssncisseasnains P 60,000
L0 1eT T ) Y 200,000
QUIDCY. ottt i it e et et 380,000

The total of dividends paid by Michigan copper mines to
May 1, 1884, is as follows:

Calumet and Heela ..o ivniiiiiiiiieiiiieinnenns $24,850,000 00
QUIDCY . . ettt ittt it et ettt 8,890,000 00
Clff e ey e 2,280,000 00
B TTTe 7 AP 1,750,000 00
(0753 12 Y 1,710,000 00
O8CEO0IA. ¢ v ettt et e e e 1,085,000 00
Pewabic ..o e e e e 400,000 00
Franklin ... i e . 320,000 00
National ..ot i et e, 300,000 00
ALADtIC. et et e e e e 260,000 00
O88IPeE . .ttt i ettt e, 130,000 00
Ridge. . ..o e e e 100,000 00
Copper Falls . ...t ittt i tiiieeeenes 100,000 00
Hilton ..o e 15,000 00

Total. oo e e e $37,140,000 00

COMMISSIONER OF MINERAL STATISTICS. 95

IRON MINES.

As stated in my letter to the governor, the very full report
of my predecessor, in which he described the condition of all
the principal iron mines as they existed up to a late date in
1883, leaves very little, if anything, to be said or written con-
cerning them in connection with that year’s operations, other
than can be found in the statistical table. There was a very
material falling off in the output, as compared with the pre-
vious year, owing to the general depression in the iron trade,
and a consequent decline in prices, which led to the closing
down of nearly all the smaller mines, and some large ones which
produce only low grade or non-bessemer ores — while, with
but one or two exceptions, were any of those which continued
in operation wrought to their full capacity. No new mines of
importance have been developed in either Marquette or Meno-
minee County—indeed, there was, and still is, very little induce-
ment to exploration, in view of the faet that the mines already
opened are of abundant capacity to supply all the ore for
which there is likely to be a demand, at remunerative prices,
in the near future. Thisis shown by the fact that, with many of
the smaller mines not working at all, and some of the larger
ones working largely reduced forces, the product of 1884 will
be considerably larger than that of last year, and could easil
have been made to equal the magnificent output of 1882 had
there been a demand for the ore.

As intimated, it is not my purpose to review the mines of
the Marquette and Menominee ranges in detail, but make them
the subject of an exhaustive paper in my report for the present
year. There is, however, a new, if not newly discovered, ore
field now in progress of development, a brief description of
which, together with a detailed statement of the work thus far
accomplished, properly belongs right here. I allude to the

AGOGEEBIC IRON RANGE,

which, so far as known, extends from the lake of that name, in
a nearly due west direction, to the Montreal River, which is
the boundary line between Michigan and Wisconsin. This
range is wholly within the limits of Ontonagon County, that
part of the same formation west of Montreal river being known
as the Montreal range; it is not improbable that it will also be
found east of Lake Agogeebic, from whence it may be traced to a
connection with the ore beds or veins in the southwest part of
Marquette County, the opinions of geologists to the contrary
notwithstanding. As yet, however, nothing of positive value
has been found on that side of the lake, though a shaft has
been sunk in section 12, town 43, range 42, to a considerable
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depth in a lean magnetic ore, and which, at the time of my
visit to the range (August), was being continued in the hope
of finding something better. The developments were just suf-
ficiently encouraging to operate as an incentive to further
work in the hope of better results, and a diamend drill was
talked of in connection with subsequent exploration.

On the other side of the lake the firss really promising ex-
ploration reached in going west on the wagon road from Gil-
li’ Landing, are those of the

AGOGEEBIC TRON AND MANUFACTURING CO.

On the north half of the southeast quarter of section 21,
town 47, range 43, where considerable test-pitting has been
done, with indefinite results, no ore of marketable value having
been found in any of the pits. But, at a point 1,070 feet west
and 250 feet south of the east quarter post, a shaft had been
sunk to a depth of 85 feet—through 6 feet of drift, covering a
loose ledge of mixed guartzite, jasper and ore, below which the
ground is a ferruginous quartzite, containing bunches of jasper,
and occasional seams of hard, rich hematite. From the bottom
of this shaft cross-cuts were being driven north and south, the
heading of the one to the north, at the time of my visit, being
18 feet from the shaft and in ground of precisely the same
character. Thesouth cross-cut was in 25 feet, and showed very
much more ore of good guality—enough of it, in fact, to war-
rant the belief that the main deposit could not be very far off.
Samples taken from this drift a few days later, and shown to
me on my way back from the Sunday Lake region by a differ-
ent route, indicated a marked improvement, both in the quality
and quantity of the ore then being encountered, and I would
not be surprised to hear at any time that a workable deposit of
clean ore had been struck between the shaft and the quartzite,
which last outcrops about 300 feet to the south, and in a bluff
75 to 100 feet high. The shaft is well and substantially tim-
bered, and large enough to admit of a skip track, in addition
to the pump and ladder-way, in case a workable deposit is
found, of which last there seems scarcely a reasonable doubt.
At present the shaft is provided with a small portable hoisting
engine of the Rochester pattern, a No. 6 Knowles pump, and a
fan, operated by a diminutive upright engine, for ventilating
purposes. ’

THE SUMMIT EXPLORING, MINING, AND MANU-
FACTURING CO.

is at work on the south half of the northeast quarter of section
21, the explorations being the same as those of the Agogechic
Co., under the superintendence of Capt. James Tobin, who haxs

7
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had long and valuable experience in such work. The explora-
tions made prior to his advent were of a most desultory char-
acter, and better calculated to confuse than assist him in laying
out a plan for the practical exploration of the property. None
of the shafts or pits had been timbered in such a way as to hold
back the drift and thus enable him to see the ground at the
bottom, and he was, therefore, without anything to guide him
other than he would have had in the absence of any previous
work having been done. Capt. Tobin’s explorations consist of
what is designated as No. 4 test shaft, located 460 fect north
and 1,400 west of the east quarter post of the tract, which was
sunk through 10 feet of drift, 13 fect of loose slate and ore,
and 25 feet of mixed ore into gray slate, where the work was
stopped. No. 5 pit, 200 feet east of No. 4, shows 35 feet of
mixed ore and 25 feet of slate. 'These pits show the forination
to be very flat, with only a slight dip to the northwest. At
No. 5 considerable trouble was expericnced from a large flow
of water, a horse whim, with barrel attachment and a spring-
pole pump being found inadequate to the task of reducing it.
A short distance north of Nos. 4 and 5, and about mid way be-
tween them, measuring from east to west, a pit has been sunk
to some depth in mixed ore, associated with finely laminated
slate and jasper. Considerable work has been done both to the
east and west of this last mentioned pit, but without satisfac-
tory result. Due north from No. 4, 450 feet, is No. 6 test shaft,
which at the time of my visit, had been sunk through 7 feet
of surface drift, and 13 feet of loose ledge. Thirty feet
south is a pit which shows a vein of good ore 5 feet in thick-
uess, which the management expects to cut by a cross-drift from
the bottom of No. 6, when a sufiicient depth shall have been
reached, the dip being in that divection. Owing to the flatness
of the formation and the low wet ground in which the pits are
located, explorations cannot be carried on with any great
amount of satisfaction to the management, and, unless it be
concluded to sink a deep shaft, and cross-cut the entire forma-
tion from its bottom, it would seem that a diamond drill will
have to be called into requisition. It is just possible that the
slate underlying the loose ledge may be a capping to an other-
wise regular formation. The five-foot vein spoken of is all
that has yet been developed of any possible value, unless it be
the slate which, if not too closely jointed, might be found
valuable for manufacturing purposes. It does not follow, how-
ever, that workable deposits of merchantable ore may not be
found on the tract; the ore bearing formation is a very wide
one, and the explorations thus far made are not of sufficient
extent to exhaust the probabilities, to say nothing of the possi-
hilities, connected with the property.

Both the last mentioned tracts are covered withia heavy
growth of hardwood—principally maple and birch—while the



98 ANNUAL REPORT OF THRE

soil is such as to promise the largest returns to the agricultur-
ist. Indeed, a more beantiful forest of thrifty maple, bireh,
elm and basswood, with an occasional grove of pines, than that
which stretehes away from Lake Agogeebic to the state line
on the west and south, and to Lake Superior on the north, is
not to be found anywhere.  Aside from its mineral resources,
the wealth of the region, having exclusive reference to its tim-
ber, and agricultural adaptabilities, can scarcely be over-estim-
ated. The streams, the waters of which flow northward into
Lake Superior, will furnish an abundance of power for manu-
facturing purposes, which can be utilized at trifling expense.
The falls of the Presque Isle river are but ashort distance from
the Agogecbic and Summit locations, and will prove a most
valuable adjunct to those properties, should the explorations
now in progress result in the developiment of workable ore
deposits, as I have faith to believe they will.  The power, in
the shape of compressed air, could be conveyed to the mines at
a modicum of the cost entailed at other points where it has
been similarly utilized; the surrounding and almost impene-
trable forests will sapply the fuel to keep going the fires of a
number of blast-furnaces for many years after their inception;
and, altogether, I regard the region as one upon which nature
has lavished its most bountiful favors.

GOLD AND SILVER.

The same company was, at the time my notes were taken,
sinking a shaft in a bels of dark chloritic schistose rock, which
is highly silicious, and charged with free quartz and iron pyr-
ites, and which is shown by analyses to be rich in gold and silver.
This shaft is located in the north half of the northeast guarter
of section 28, town 47, range 43,1,100 feet west and 330 feet
south of the northeast corner of the section. The metallifer-
ous belt dips at an angle of about 75 degrees to the south, under
what at first appeared to be a regular hanging, but which is
really a part of the vein or belt, which at this point is at
least 60 feet wide. The shaft, which at the time of my visit
had reached a depth of about 15 fect, showed two seams of the
same rock largely decomposed, which is apparently much more
heavily charged with the precious metals—the one next to the
hanging being from 6 to 8 inches and the other from 8 to 12
inches wide, and both in conformity wiih the hanging. Speci-
mens taken from a depth of 14 fect in the shaft show consider-
able silver-lead, which is considered a favorable indiecation.
The shaft is located in the north side of a hill (which rises to an
elevation of 125 feet above drainage), about 150 feet west of
where the vein outcrops, and beyond which it has been traced
eastwardly, by test-pits and trenches, a distance of 450 feet. It

is the intention of the company to give the vein a thorough -

test, to which determination they have been encouraged by the

COMMISSIONER OF MINERAL STATISTICS, 99

assays herewith appended, and which were made from samples
taken from across the bottom of the shaft at a depth of only 7
feet:

No. SaMrLe. Silver. Gold. Total.
S e None. None. None.
e e e et e, $10.00 None. $10.00
P 8.50 Trace. 8.50
A e e e 11,00 7.00 18.00
PPt 7.50 12.00 19.50
L 7PN e e 7.70 30.00 37.70
e et e e 7.70 306.50 44.20
S e 15.00 40.00 55.00
12 2R e e 10.00 34.00 44.00

10 e e 12.00 30,00 42.00
5 O 15.00 40 00 55.00
AVErage. ......oovveiieiiieiii... $9.50 | $20.80 $30.30

This is certainly a good showing, and, cousidering the great
width of the metalliferous belt, the expectation of a paying
mine seems almost absolutely certain to be realized. Of course,
it will require a practical test to settle the question beyond
doubt, the assays, favorable as they are, being by no means
conclusive proof that the vein carries the precious metals in
paying quantities; they can only be accepted as the very best
evidence possible upon which to found snch a belief, and as
such they have already served the purpose of attracting the
favorable attention of experts and capitalists whose research
promises to be most thorough and conclusive.

On the south half of the southeast quarter of scetion 10,
town 47, range 45, there is another silver bearing vein or lode,
in which the IJon. Richard Guenther, of Oshkosh, Wis., has, or
did have, an option for a lease, Geo. M. Wakeficld, Esq., of the
same place being owner of the fee. On the south line of the
section an opening has been made in a belt of fine-grained,
laminated, grayish-white sandstone, from 3 to 7 feet in width,
and which is inclosed between well defined walls of quartzite
and jasper, the latter being the underlying rock. The vein
rock shows well up in silver, as is evidenced by the following
assays made by different and disinterested parties: '

SAMPLES No. 1. ; SAMPLES NO. 2.
No,loooiiiiiiiiiieiinn $ 800 No.l...oioiiiiiiii... $ 9.00
i e, 215.00 2 5.50
S J PPN 10.00 13 2 36.50
S 6.00 A trace.
5 N trace. o 125.00
L 183.00 Goovvnn [ trace,
T e e trace. e e e 132.00
B e 15.00
L3 175.00 | Average............. vee. $44.00
AVerage. ...oveevineei... K6R.00
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The trend of the formation is very nearly from cast to west,
the variation from that course being just enough to carry the
vein over upon section 14, where it 1s again to be seen a short
distance south of the south line of section 11, upon which last
section the dip, which is about 55 degrees to the north, will
carry it at no very great depth. There is abundant reason
for the belicf that this vein will be found to contain silver in
paying quantities, a question which will be definitely settled
at no very distant day.

Reverting again to the iron ore deposits of the Agogeebic
range, it is proper to remark that the first really good show of
ore encountered in going west from the lake of the same name
is in scction 10, town 47, range 45. In this assertion no dis-
paragement is meant of the properties on section 21-47-43, and
where the conditions are most favorable to the development of
good mines—only that the explorations being much further
advanced at the one location decides in its favor the uncertainty
associated with the other. In the one instance, the work has
not progressed beyound the exploratory stage; in the other the
existence of large deposits of high grade ove are not only a
fixed fact, but they have been sufliciently developed to warrant
the commencement of actual mining operations on a large
scale, so soon as the completion of the railroad to Ashland fur-
nishes an outlet for their product.

These mines, for such they can now legitimately be called,
are about one mile east of Sunday Lake, and were first explor-
ed by Geo. 8. Fay, for himself and others, in 1881. Iinding
nothing of positive value, he surrendered his option, and was
succeeded by Neil Gillis, who did somé work with like result
the following year. In 1883, Moore & Vaughn took the option,
and after finding the ore transferred all their right, title and
interest to the Agogeebic Iron Co., of which Geo. M. Wake-
field, Esq., of Oshkosh, is the moving spirit.  This company
had sunk a number of test-pits, and was working day and night
shifts in a couple of substantially timbered shafts located in
the hanging-wall, and from the bottom of which cross-cuts were
to be made into the ore. The trend of the formation is nearly
east and west, but, unlike that on section 21-47-43, the dip
is to the north. No. 1 test-pit, which is located 175 feet east
of the west line, was sunk to a depth of 50 feet—through 20
feet of drift covering and 30 feet of ore—a drift south from
the bottom showing 22 fect of clean, soft, blue ore, with oc-
casional bunches of hard, steely hematite. Here, as elsewhere,
the hanging is banded ore and jasper, with quartzite in the foot.
No. 2 test-pit, 200 feet east of No. 1, is in the foot-wall, and is
down 40 feet. A cross-cut north struck the ore in 6 feet, in
which it continued 16 feet to the hanging, the ore being of the
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same uniform good quality as that found in No. 1. These pits
are on the west half of the south-west quarter, and constitute
what, we believe, is to be known as the Ascherman mine. No.
1 pit, on the east half of the same quarter section, is located
1,410 feet east and 743 feet south of the west quarter post, is 38
feet deep, and shows 17 feet of the same soft blue ore found
on the west half of the tract. North of this they have test-
pitted the ground a distance of 200 feet across the formation,
without finding anything but banded ore and jasper. No. 3 1is
one of the timbered shafts referred to, and ig located on the
east half of the southwest quarter, 130 feet west and 975 feet
south of the center quarter post. Itisin the hanging, and at
the time of my visit they were just commencing to cross-cut
south from a depth of 65 feet, expecting to cut the ore by 30
feet of drift. No. 1 shafs, also waell-timbered, with plenty
of room for skip, pump, and ladder ways, is on the west half
of the southeast quarter, 400 feet east of No. 3, and, like the
latter, is in the hanging. Here, too, it is the intention to cross-
cut south to the ore, at a depth of about 75 feet from the sur-
face. 'That these cross-cuts will reveal an ore body of some
magnitude is made certain by the developments further west,
where the formation is precisely the same. Some idea of the
regularity of the formation can be gathered from the fact that
after the first two pits were bottomed a bee-line was staked
out to the east, and in all subsequent pits put down in that
direction, the ore was found within 100 feet of it; and it should
be remarked that the explorations show that the ore extends
nearly the entire length of the section, from east to west. No
reasonable doubt can be entertained as to the development of
several prolific mines in this particular locality; it is enough to
say of the section 10 deposit, that its length 1s all that could
be desired, while what it may lack in width will be more than
offset by the greater economy with which mining operations
can be prosecuted on that very account. The ore is low in
phosphorus, and averages high in metallic iron, being fully
equal in all respects to the best bessemer ores of the Menominee
range, though not quite up to the best red speculars of the
Marquette district.

The company was employing a force of about 20 men, under
the superintendence of Capt. James Tobin, had comfortable
and commodious camps, and everything in good shape for the
prosecution of preparatory work. If the work has been con-
tinued under the present intelligent management, there can be
no reason why these mines should not be in condition for a
large output as soon as they are supplied with transportation
facilities, which, I am assured, will not be later than July
next.

On the north half of the southeast quarter of section 9, and
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immediately adjoining the property last referred to, Moessrs
C. E. Wright and Frank Brotherton have made some very
promising developments. .\ cross-cut from the bottom
of a shaft located about 150 feet west of the east
line of their tract, and  which was sunk to a depth of
35 fect shows 16 feet of clean biue hematite, analyses of which
gave 66 and 64 per cent. of metallic iron with only .026 of phos-
phorus.  About 1,000 feet further west a secoud shaft was
sunk through 27 feet of drift and into 12 feet of ore, when
cross-cuts were made north and south revealing 30 feet of vein,
all clean orv, analyses of which gave from 58 to 63 per cent
metallic iron, and from .014 to .033 phosphorus. A third shaft
some.200 feet east of the one last mentioned was also bottom-
cd in ore, an analysis of which gave 66 por cent. iron. At the
time of my visit nothing was being done at this point, the
owners of the lease being content to await the completion of
the railroad then building before entering upon the work of
regular and active mining,

Hart and Shore.s, of Ashland, at the time of my trip, were
engaged in exploring the northeast quarter of section 14, town
47, range 46, and had just bottomed a pit in soft blue hema-
tite; not enough work had been done, however, to determine
either the extent or value of the deposit. The men in charge
claimed to have found good ore in several other pits and
shafts, one of which had been sunk to a depth of 50 feet, and
cross-cuts made north and south in 25 feet of soft blue hema-
tite. Judging from the dumps, I was much inclined to believe
their assertions, but the pits and shafts being full of water
it was impossible to verify their statements by personal ex-
amination. ’

THE COLBY IRON COMPANY,

Was operating on section 15, town 47, range 46, where they
had one shaft down 45 feet in a hard blue hematite, from the
bottom of which a cross-ecut had been made, showing 17 feet
width of vein. This shaft is located about the center of the
east half of the northwest quarter of the section, and the vein
or deposit had been developed over a length of about 150 feet.
Some 200 feet south of this deposit, and “separated from it by
a belt of red slate, is what is known as the south vein, which so
far as known carries a width of about 16 feet, and has been
traced by test pits and trenches nearly, if not quite half a mile
to the westward, where it is found on section 186. Analyses of
the ore from these two veins gave the following results:

SOUTH VEIN, NORTH VEIN,
Metallic iron..............50.43 Metallic iron..............62.52
Manganese .... ...........15.40 Manganese................ .80
Phosphorus................ .089 Phosphorus................ .059
Silica..........c..o.eee.. .60 Silica................ ... 2.69
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Since my visit the railroad (Milwaunkee, Lake Shore & West-
crn) has been completed to this mine, and about 1,000 tons of
ore were shipped to Iirie for a practieal test, the result of
which I have not been informed. T learn, however, that it is
the intention to have the mine in condition for a very consider-
able oufnut next summer, by the middle of which the comple-
tion of the railvoad 1o Ashland, where ore plers are in course
of erection, will give all the prospective new mines on this
range ample shipping fucilities.

On the south hall of the northeast quarter of section 16,
47-46, considerable exploratory work was done a couple of
vears ago by the Cambria Iron Company. These explorations
cover a length of about 400 feet on the extension of the south
vein of section 15, the pits, trenches, shafts, and cross-cuts
showing, it is claimed, 35 feet width of ore. The pits being
partially caved in, and no one at work, myself and assistant
could only form an opinion of the property from the character
of the dumps. The ore anpears to be a limonite carrying a
very considerable percentage of mangauese, as shown by an
analysis of a specimen taken from the dump:—metallic iron
58.28; manganese 9.01; phosphorus .056; silica 1.14. The
Cambria Iron Company having surrendered its option, the lease
was taken by the Colby Iron Company under purchase from
the original iessces, Messrs. Maitland, Sedgwick, and others.

IRONTON IRON COMPANY.

The next explorations in regular order are those on section
17, same town and range. The original explorations were
made by the Cambria Ircn Company, the Ironton Company
subsequently becoming owner of the leasehold. The work-
ings consist of a shaft located about 60 rods north of the south
line of the section, on the southeast quarter, whieh was sunk to
a depth of about 70 fect. A cross-cut north is said to have cut
28 feet of ore, which the dumyp shows to be of very good qual-
ity. In another shaft of the same depth 175 feet further east,
a cross-cut shows 38 feet of the same kind of ore. TFrom a
point in the cross-cat 28 feet from the shaft, a drift was driven
west 40 feet in clean ore.  An analysis of the ore from these
explorations gave 63.24 metallic iron, 4.17 silica, and .092 phos-
phorus.

On the southwest quarter of the same section, the lease of
which is held by H. . Stafford, KEsq., a good quality of limon-
ite has been exposed in a series of pits extending over a length
of 600 feet on the formation. At the west end, however, the
vein or lens was found to be only about 6 feet in width, but
whether this fact was due to a mere contraction of the vein, or
indicated the end of a lens, could not be determined from the
amount of work done.
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Passing by the southeast quarter of section 18, where we
found three pits, showiug good ore in the dumps; we came to
the southwest quarter of section 24, 4717, where Moore,
Barden & Vaughn were at work, and had snnk several pits,
one of which showed 61 fect of ore outeropping under two fect
of surface drift.  Next we reached the location under lease to

THE VAUGHN IRON COMPANY,

Which embraces the sontheast quarter of gection 23, same town
and range. 1ere the explorations consist of two rows of test
pits, extending over a length of 700 feet on the formation.
These pits show a vein of ore apparently from 20 to 30 feet in
width for the length stated, and that the ove is of good quality
is shown by an analysis which gave 6345 metallic iron, and
only .028 of phosphorus.

THE AURORA IRON COMPANY

Hold the option for a lease on the east half of the southeast
quarter of the same section, where a number of pits have been
sunk in ore. One of these pits was sunk 22 feet in the ore,
and from the bottom a cross-cut 19 feet in length failed to dis-
cover the hanging, while still another drift from a shaft 200
feet further east, and of the same depth, struck the hanging in
22 feet. The ore is a fine grained blue hematite, an analysis
of which gave 64.89 metallic iron, 1.24 silica and .028 phos-
phorus,

One of the most promising finds in this locality is that made
by A. L. Norrie, Esq., who, by sinking and drifting, has shown
up what appears to be a very large deposit of first-class besse-
mer ore; but there being no one on the location we were not
able to take any notes which would enable us to describe the
workings in detail. Suffice it to say that the Norrie is gener-
ally regarded as by far the most promising deposit yet devel-
. oped on this new range.

THE 'ASHLAND EXPLORING AND MINING COMPANY

Was at work on the north half of the northwest quarter of
section 27-47-47, their first pit being located about 600 feet
south of the line, and showing 7 feet of clean ore in the bot-
tom.  About 600 fect east, a pit was put down through 30 feet
of surface drift and into 15 feet of ore; a cross-cut was thon
made from the bottom and shows 21 fect of ore between the
walls.  Another shaft was then put down about 170 feet east
of the first mentioned pit and struck the ore at a depth of 58 feet,
ato which they had gone 8 feet at the time of our visit. The
ore exposed in these pits and shafts is a soft blue hematite,

COMMISSIONER OF MINERATL STATISTICS, 105

giving by analysis 65.51 metallic iron, 252 silica, and .046
phosphorus. ) ' } -

This brings us to the state line where the formation crosses
into Wisconsin, and where some valuable developments have
been made; but these of course do not come within the
province of this report. » o

It is yet too early to venture a positive prediction as to the
probable extent of the ore deposits of this new range. It may
not be amiss to remark, however, that one of the encouraging
features of the range, and onc caleulated to give it preference
in point of economy in working, is its great regularity. Tt
will be either regularly good or uniformly poor; judging
from the developments thus far made it is much more likely to
prove the first. But of all this, I will be much better prepared
to speak intelligently in my next and last report, before which
time the work of exploration will have been carried far enough
forward to enable one to form a more accurate and decided
opinion as to the probable future of this new ore field.

TABLE Showing the Amount of Land Plaster and qof Calcined Plaster,
produced in Michigan, for each year since 1866, and previous years:

. — els,
YEARS. Lang Plaster. (Sopcet  Bareels
For years previous to 1866................ IOO,QOO ‘ 80,000
1866 14,604 | il
17489 i,
28,837 | 34,966
29,996 | 41,187
31,487 46,179
41,126 48,685
43536 | 59,767
44,972 82,453
39,126 82,449
27,019 61,120
39,131 64,386
40,000 55,922
............. 40,000 48,3
igggﬂl::::‘.i::.i ....................... 43,658 50,800
1880, + vt e e 49,570 106,004
10 DR e 35,178 112,813
1882, . ettt e 37,821 135,655
1888 L e e 38,295 201,133
TOML. .+ e et e et 734,675 | 1,284,943
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SALT.

The following table shows the number of barrels of the
various grades of salt inspected since the establishment of
State Salt Inspection in 1869:

GRADES OF SALT IN BARREL&

Years. ‘ o Total for
Fine. | Packers, | [ Secona | Bajcarin

. ! ackers, | Solar. quality. .

1869, e, 513,989 | 12,018 | 15.264 | 19,117 )
1870 e 568,326 I 17,869 | 15.507 | 19.650 f gg??ig
1871 e 655,923 1 14,677 | 37.645 | 19,980 | 798’175
1872, 672,034 | 11,110 | 21,461 | 19.876 | 794 481
1873, ..o 746,702 | 23.671 | 32267 | 20,706 | 893’346
1874, 960,757 | 20,090 | 29391 | 16.741 | 1.028.979
1875, 1,027,886 | 10,283 | 24,836 | 19,410 | 1,081,865
1876 vee e 1,402,410 | 14,233 | 24,418 | 21.668 | 1.462.729
1877w e 1,590,841 | 20,389 | 22949 | 26,818 | 1/960.997
1878..... ...l i 1,770,361 | 19,867 | 33,541 | 32.615 | 1855 884
1879 11,997,350 | 15,441 | 18,020 | 27.020 | 2,053 040
1880, et e, 12,598,037 | 16,601 | 22,237 | 48,623 | 2,676,588
1881, oo, 2,673,910 | 13.885 | 9.683 | 52.821 | 2750299
1882, 0 2,928,552 | 17,208 | 81.835 | 60.222 | 3037 817
1883, e 2,828,987 | 15,424 | 16,735 | 83.596 | 2.894 742

Previous to 1869 the salt production of the State was as
follows: -

Years. No. of Bbls. Years. No. of Bbls.
1860, . 0e e, 4,000 || 1865............. 4775
1861..........0 Ll 125,000 1| 1866.. ..., 40?(2)?(7)
1862 948,000 || 1867, ... 0vrnon 474,721
1868 .o 466,356 §| 1868, ... ... .. 555,600
1864 e ene s 529,073 ’ ’
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SLATE.

Though there is little to report concerning the slate beds of
Baraga county, in the way of further development, it affordsme
pleasure to be able to state that there is a fair prospect of several
new quarries being added to that industry in the very near fu-
ture. The extent of the deposits being already widely known,
the superior quality of the slates produced by the Michigan
Slate Company at its quarries on Huron Bay, are serving to at-
tract the attention of capitalists to this most inviting field for
the investment of capital in the development of what can hard-
ly prove otherwise than a permanently luerative industry. The
Turon Bay quarries have been steadily wrought during the past
two years, during all of which time there has been an eager de-
mand for their produet at remunerative prices; indeed, had the
management been able to multiply the number of squares pro-
duced by 100, it would yect not have been able to supply thede-
mand for slate roofing, such is the popularity of the slates pro-
duced. The Michigan Company made in 1883, about 10,000
squares of roofing slates, thongh up to the present time the
main effort has been directed towards the opening of new
ground, and the placing of the quarries in position for a large
future production. New openings have been made, and there
is now a much larger amount of slate in sight than ever before
in the history of slate mining on Lake Superior. The output
for 1884 will exceed that of last.year, and the management con-
fidently anticipate beingable to more than double their product
in 1885.

Work on what is now the Michigan Slate Company’s quarries
was originally commenced in 1872, and spasmodically continned
until 1878, in which year the Huron Bay Company, (the affairs
of which had been wofully mismanaged,) and the Clinton
Company (for the want of the necessary capital)—these being
the pioneer companies—were both forced into liquidation. The
first-named company spent a large amount of money in surface
improvements, which included a tram-way from its quarry to
Huron Bay, five miles in length, and a substantial dock for the
shipment of its product. Asin the inauguration of nearly all
new enterprises, serions mistakes were made, some of which
were, perhaps, excusable, while others can only be credited to
the ignorance of those having the work in charge. These errors
are now to be seen in the necessity for the removal of the large
amount of waste thrown out of the original openings, and which
is found to bein the way of new ones which must necessarily
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be made in order that the work may be carried on economical-
ly, and so that the greater one of mistaking the cleavage for the
bedding may be rectificd.  Indeed, it is questionable whether
the Michigan Slate Company—successor to the Huron, Clinton
and Superior Companies—would not have found itself in better
position to wrestle successfully with the many difficulties always
encountered in the prosecution of new enterprises, had no pre-
vious effort at development ever been made, since nearly all the
obstacles it has had to contend with were, scemingly, placed in
its way by its predecessor with a degree of accuracy that could
not have been improved upon had that been the sole aim and
purpose of the preceding management. Ilowever, most of the
blunders referred to have been corrected, though at the cost of
a good deal of time, labor, and moncy, and the Michigan Com-
pany’s quarry, at the time of my visit (July) was beginning to
assume a workable shape. The present owners commenced
work in the belt just south of the old Clinton pit, where an open-
ing 200 feet in length has been made on the south slope of the
anticlinal wave, the syneclinal showing itsclf in the bottom. The
slite bed in which this opening has been made is about 200 feet
in thickness, in which there is an oceasional stratum of hard ma-
terial which does not split very readily, but which will answer
very well for milling purposes, and can be made into very hand-
some tiles for flooring. ~A shaft is, or rather was, being put
down a short distance further west, which would very material-
ly enlarge the pit, and, of course, add largely to the productive
capacity of the quarry. Thehoisting machinery is complete in
every particular, the slate blocks and debris, being taken up
from any part of the large pit by means of a cable skip or
traveling derrick, operated by drums like those in use at the
iron and copper mines. A comparatively small force of men
were turning out adaily average of 35 squares of the very finest
roofing slates from this one pit, and it was very apparent how
this product could be easily quadrupled by simply opening up
as much more ground as could be economically worked with the
aid of the present plant of machinery. It was then the inten-
tion to enlarge operations by setting a force at work in the old
Huron Bay Company’s pit about a quarter of a mile northeast
of the engine house, and also by the renewal of work in a new
pit about the same distance vorthwest which was partially
opened in the summer of 1882, and where the slate is, if possible,
even better than that found in the older workings; and this has
probably been done ere this. Itis perhaps ncedless to remark
that the slate from this quarry has been pronounced equal, if
not superior, to any produced elsewhere in the United States——
so pronounced by all the architects who have given it an examin-
ation and trial. And what is true of this particular slate as to
quality, may be held to apply to that of the entire belt, judging
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from the partial developments which have been made upon itat
various points over a length of nearly twenty miles.

The trend of the slate formation in Baraga county is from
northeast to southwest, the belt, which consists of several strata
of splitting slate, and others suitable only for milling purposes,
being, so far as known, about two miles wide. It lies in broad
anticlinal and synclinal waves, as has been demonstrated by
the developments at the Michigan quarry, where the first
“post” was struck at a depth of less than 100 feet—zt,h.e spht‘;;
ting planc of the hed showing to the north, and the “ribbon
carrying the slate again to the surface on the south. Not
enough work has been done at any point, however, to show that
other beds of good slate will not be found below this first rib-
bon ; indeed, the belt would be of a character entirely different
from any we have yet scen laid down in the books, if the sin-
gle bed in which the Michigan Company is working should
prove to be all there is of it of any value——though that oneis
enough upon which to basc the expectation of a most pro-
lific quarry. ) o )

Among the new slate propertics recentiy prought mtcg prom-
inent notice, that on Silver river, in :sc.etlonsr6 and 7, town
50, range 32, is, perhaps, the most promising. The tract com-
prises the middle half of the two scctions named, covering a
length of two miles on the belt from north to south, and is
due east from I.’Anse a distance of about five miles. Silver
river, a beautiful stream, with numerous falls and cascades,
courses through its entire length, and cutting through the forma-
tion in many places, has, by t.he. exposures phus made, saved
a large amount of money that might otherwise have been re-
quired in the work of exploration. The stream will afford am-
ple power for the operation of all the machinery that may be
required for the working of the quarries, and the manufacture
of the product into the various merchantable shapes, while the
tract is at the same time heavily timbered with pine and hard-
wood, and has the further advantage of an cxcellent soil. Two
small exploratory openings have been made in the slate, one on
cach section, and about one mile apart ; bul;, from the facp that
in the one place a fine, hard, splitting slate is found, and in the
other a soft milling slate which does not split so well, though
equally as good in all other respects, and of the same color,
I am led to think they may be in different beds. Just
enough work has been done to show, in connection with
the outcrops to be seen and the exposures made by the
rivet, that the slate underlies nearly the entire tract, the
diorite showing itself near both the north and south lines. Of

the quality of the slate there can be no question; it is of a
beautiful color, free from pyrites or other impurities, and not
so closely jointed but that 1t can be quarried in almost any
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desived sizes. In this last respect the Silver river property
possesses a decided advantage over the Huron Bay quarries,
where the beds are more or less Jointed, so that but a small
proporticn of the slate raised is suitable for other than roofing
purposes.  Here at Silver river, however, some beautiful slabs,
3Ex54 feet, have been taken out and sent to Chicago and De-
troit for the inspection of billiard table and mantel manufac-
turers, and even the small amount of work thus far done shows
conclusively that much larger sizes can be obtained in almost
endless number.  This, of course, is not so important a feature
it the making of roofing slates is alone to be considered; but
for other purposes it is of the ntmost importance that the slate
should be comparatively free from joints.  The softer variety,
on section 6 is, nevertheless, firm and tough enough to stand
any amount of handling, and can be quarried in as large blocks
as can conveniently be hoisted, after which it can be readily
sawed into almost any size or shape desired. Mr. A. C, Davis,
who has been chiefly instramental in bringing this property
into prominent uotice, found no difficulty in squaring up the
slabs referred to with the aid of a saw of his own contrivance.
With the proper machinery, the cost of which would be a mere
bagatelle to that of equipping an iron mine, hundreds of tons
of this slate could daily be cut into sizes suitable for billiard-
table beds, mantels, base-boards, tiles, and trimmings for the
the better class of buildings, while from the other bed an un-
limited amount of the best roofing slate could be obtained at a
much less cost than at other properties less favorably located
for economical quarrying. A good wagon road can be made
over a comparatively level routc to 1”Anse, from whence the
product of the quarries could be shipped to any of the lake
cities direct, by lake or rail.

A company has been organized to work this property, and it
is not improbable that active operations will be commenced
early next spring. -

About four miles southwest of the last mentioned property,
on section 16, town 50, range 33, Messrs. E. T, and R. R. Wil-
liams have made some most promising developments, having
struck slate of the very best quality on both sides of the main
track of the M. H. & O. railroad. Here a number of pits have
been sunk and a considerable area of slate of the uniform good
quality as that found at Huron Bay and Silver river uncovered;
the work, however, has not yet assumed any greater propor-
tions than that of a well-directed and most gratifying explora-
tion—no attempt at quarrying having been made. Thefe is
also an excellent show of slate on the next section west, at
what is, or was, known as the Lloyd quarry, but nothing is
being done to develop it.

The time is near at hand when the slate interest of Barhga
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county will come to the front and take rank as one of the
most important of our Michigan industries. Indeed, all that
is now needed to make it a permanently profitable industry is
the employment of the capital (backed by mtelhgent manage-
ment), necessary to its thorough development. The demand,
already large, is rapidly increasing, and it would be many
years before a sufficient number of quarries could be developed
to affect prices through the competition which always follows
in the wake of over-production. The fortunes which have
been made in the mining of iron and copper on Lake Superior
can be duplicated by those who have the courage to judiciously
sow the seed of a little surplus cash where a rich harvest may
surely be anticipated—in the extensive, if not wholly inex-
haustible, slate fields of Baraga county.
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GOLD AND SILVER.

The existence of gold and silver bearing veins in the upper
peninsula has long been known, but doubt, has always been felt
as to whether they would ever be found sufficiently large to
pay for working. There are persons still living who assert
that Dr. Douglass Houghton, the pioneer geologist and ex-
plorer whose name is so prominently identified with the early
history of the Lake Superior region, claimed that he had found
gold while engaged in his geological researches among the

-Huron mountains, and that but for his sudden and unexpected

death he would have embodied the fact in an official report to
the state authorities. We have never heard, however, that he
left any memoranda concerning his reported discovery, and it
is thercfore probable that it was made during his last year of
labor in this section, all the notes and papers concerning which
were lost with him when he was drowned, in the fall of 1845.
The silver-lead cxcitement of 1863—4, and the operations of the
Lake Superior Silver-Lead and Holyoke Mining Companies, in
the region adjacent to Marquette, has not been forgotten, nor
yet the more recent interest excited by the discovery of silver
in Ontonagon county. In the first instance the two companies
named expended several hundred thousands of dollars in sink-
ing shafts in veins of argeutiferous galena, analyses of which
gave from $10 to $200 to the ton, but, strange to say, ncither
of them ever built any smelting or other works for the reduc-
tion of the ores. The control of the first named company
finally passed into the hands of a party of Cuban capitalists,
who sent an expert to examine the property, which, on the
strength of his report, was abandoned. The FHolyoke was
badly managed from the start, and through the adverse report
of a foreign expert on the one hand, and ignorant management
on the other, the whole region was condemned, without, so far
as we have been able to learn, anything like intelligent explora-
tion calculated to determine the size of the mineral bearing
veins, or a practical test of the value of those actually found
and opened. In the Iron River district, Ontonagon county, a
number of shafts were sunk by as many different companics, in
a contact vein which was shown by analyses to be rich in sil-
ver, a mill was built, and a number of silver bricks turned out,
but these mines were likewise abandoned without, as I have
always belicved, being given a fair trial, either as to the extent
of the veins or the actual amount of the precious metal they
might contain. The shafts were shallow, and tested the veins to
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NAMES OF COPPER MINING

*[855. 1855.

1857, 1858, 1%

COMPANIES.

Tons. | Lbs. | Tons.| Lbs,

1 Adventure................... ...
2 Altna ........ e
4 Peninsula (Albany & Boston)
2 Allouez .. ...
2 Amygdaloid
SArcadian.................

3 Atlantic (South Pewabic).

2 Bay State (now part of thmx):
1 Caledonia (Old Nebraskat)
3 Calumet & Hecla

3 Concord.. ..
2 Copper Falls
2 Delaware ..
3 Douglass...
2 Kagle River...
! Evergreen Bluff......... ..
1 Flint Steel River............
SFranklin....................
2 GGarden City.....
3 Grand Portage.

3 Hancock (Sumner)..

1 Belt (International, Bohemian),.
3Isle Royal.....ccooviiiiiiiie
4Island......
! Knowlton..
¥ Lake Superior....cocveevnenn....
2 Madison (Summit)...............

I Mass . i eeiitaaenn v, .

3 Mesnard .
! Minesota.
4 Minong...
! National ...
I Nonesuch. ...
2 North American
2 Northwestern. .
2 Norwich .....
1 Ogima .........

1 Ohio Trap Rock .
3 QOsceola.... .....
2 Pennsylvania (Nor
2 Ash Bed (Petherick)
3 Pewabic..........

2 Pheenix........
3 Quiney...... -..
! Ridge........ .
TRockland .......................

3 Centennial (Schooleratt).........
2 8eNeCA. ..ttt
3 Sheldon & Columbia.
4 Saginaw .........

1 Victoria (Forest).

I Windsor .........

3 Wolverine ....... e
Tamarack.... .. ................
Sundry Co.’s and tributers

Total No. net tons and pounds.

Tons. | Lbs Tons_l Lbs. | Tons,

637 6
665 14
106 |......
1104 116

3

SIP N
...... 1
810 208

187 | 1938 19

002 | 172

|

2,904 | 1334

4,108 | 1392

Total value (New York city)..

$1,586,160

4,705 | 830 | 4,509 | 1916 | 4,463

$2,382,500

Highest and lowest price.....

$3,146,400 $2,218,320 $2,120.235 | $2.2
201616 | 2016—24bg | 20ig—otlg | 3020 2634—1984 213
|

! Mine in Ontonagon county.

2 Mine in Keweenaw county.

3 Mine in Houghton county.
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only a slight depth, while the mill runs were made from the
rock dumps which had been picked over by hundreds of people
in search of the richest specimens—though it has been mali-
ciously hinted that not a few standard coins of the realm were
thrown in to insure a “mill run” which would be perfectly
satisfactory to those most immediately interested. That there
was no foundation for any such statement I happen to be in a
position to know; the true reason of the abandonment of the
mines was probably that the veins were too small to permit of
their being profitably wrought; that they contain silver there
is no question of doubt.

But the fact that gold and silver does really exist in paying
quantities in the upper peninsula is, I am much inclined to
believe, about to be established beyond all question by the Ropes
Gold and Silver Mining company, which was incorporated in
August, 1881, and has since then explored the south half of the
northwest quarter of section 29, town 48, range 27, where, in
the year named, Mr. Julius Ropes, of Ishpeming, had pre-
viously discovered a net-work of small quartz veins well charged
with the precious metals. The formation in which these veins
occur is a portion of the range embraced in Dr. Rominger’s
geological report for 1881, and which he designates the ““ser-
pentine group”—a distinct range of rocks extending in an east
and west course over a length of eight or ten miles. Dr. Ro-
minger regards these serpentines as being of truly igneous ori-
gin.  Associated with these eruptive rocks are sedimentary beds
of dolomite and talcose and chloritic schists, together with
eruptive diorite and quartzite. The rocks outeropping on the
company’s tract are, at the west end, diorite, feldspathic gran-
ite, (pyritiferous) schistose limestone, pyritiferous talcose and
quartz and massive dolomite; at the east end a high ridge of
serpentine. The beds of schist stand at a very high angle, the
talcose, in which the net-work of veins referred to oceur, being
much broken up on the surface. The quartz veins, which seem
to have been true fissures, intersect and traverse the bed in dif-
ferent directions, and vary from half an inch to 8 inches in
thickness. Most of these veins are well charged with mineral,
or the products of its decomposition.

Mr. Ropes patiently and persistently pursued his researches
until at last he was rewarded by the discovery of what is be-
lieved to be the “mother” vein, from which the smaller ones
are probably only ramifications. This has now been exposed
in a number of pits and shafts for a continuous length of about
800 feet, the vein being from 6 to 15 feet in width, with regu-
lar and well defined walls, the foot-wall being a talcose schist
heavily charged with mineral. It is well known that the tal-
cose schist is the gold repository in all the richest gold fields in
the world, while here the free gold and silver in the quartz is
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often plainly visible to the naked eye. A large number of
analyses of this rock were made, many by parties wholly dis-
interested, the results varying all the way from $10 to $300 in
gold aud silver, the latter mineral, at first, predominating.

To test the value of the find, practically, a small five-stamp
mill was erected in which 100 tons of the rock was treated
with the following result:

PRODUCT FROM AMALGAM (FREE MILLING.)

Gold—34.078 ounces troy........................... . $704 62
Silver—89.83  « B 98 81
———$808 43
VALUE OF CONCENTRATES.
Gold— 6.1 ounces troy.......... e $126 14
Silver—68 “ e, e 74 80
——$200 94

......................... $1,004 37

The assays of the tailings gave, in the first half of the run,
gold $9 per ton, and silver $2.72—a total of $11.72 per ton;
in the last half $6 in gold and $1.92 in silver, or a total mineral
value of $7.92. . '

In submitting these results to the public the management
said:  “Tt is due to parties interested, as well as to the general
public, that all the facts connected with the working should be
made known.  And first, in regard to the rock which has been
worked. This was mined from a shaft 7x9 which was sunk ou
the lode, which being at that point near the surface was only 4
to 5 feet thick; consequently two to three feet of the foot wall
was taken out, and this, being a soft talcose slate, was finely
broken up and mixed with the regular vein rock, and being
difficult to separate, about 20 per cent. of the material worked
was from the foot-wall. Again, the shaft having been com-
menced when the ground was deeply covered with snow, it was
not cleared off and prepared, so that in cleaning up, much of
the fine, richest rock was lost, being scattered in the debris,
Some facts having an important bearing on the milling results
should be noted. The value of the product of the first 60 tons,
as showed by assays of both amalgam and concentrates, gave
an average value of only about $6.50 per ton, and the last 40
tons about $14.85 per ton. This was caused partly by work-
ing rock rather below the average on the start; partly by the
absorption of amalgam by the plate and battery, and also
largely by the too limited use of mercury. This is shown con-
clusively by the increase of the product of the last 40 tons,
which was almost entirely from the fine milling product. The
value of the tailings is an important feature, and the decrease

in the last part, as shown, from $11.72 to §7.92 per ton is sig-

Total value of product.. ......

e
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nificant and encouraging. With proper concentrating ma-
chinery, and further experience in working the rock, it is
reasonable to expect a further saving of probably 50 per cent.
or more of the amount now lost in the tailings.”

Last summer other parties became interested in the property,
and after a thorough investigation and a second mill test,
entered into an arrangement whercby they agreed to furnish
the necessary means to enlarge the mill to the extent of twenty
additional stamps, and to open up the mine in proper shape.
This addition has been made to the mill, which has been in
operation a number of weeks with the most gratifying results
—so0 much so that the shipment of gold and silver bullion by
the company has become a matter of regular occurrence. In
the meantime, two shafts have been sunk to a proper depth
and connected, the underground workings showing, as T am
informed by Hon. A. C. Davis, who examined them at my
request, a regularly well defined mineral bearing quartz vein
from 6 to 15 feet in width. In this connection I cannot do
better than quote from the Mining Journal of late date an ac-
count of the present condition of the mine and mill:—“At the
Ropes gold and silver mine the machinery is working smoothly
and satisfactorily, without interruption from breakage, or
other cause. The plant consists of an 80 h. p. boiler; an 80
h. p. single engine; a 25 h. p. single engine; 25 stamps;
one crusher; 10 vanners; 2 pumps, and 1 donkey hoisting
engine. The engines, stamps, vanners and hoisting machin-
ery are all of approved make, and fulfill every expectation
of the company in the results obtained from them. The
old head of stamps will not be set up until spring. The
boiler and engine are amply able to drive double the num-
ber of stamps and vanners now in use, and the writer of
this entertains no doubt that by next spring the milling ap-
pliances at the mine will be increased so as to furnish full
work for the motive power with which the Ropes plant is
now supplied. The buildirng—which is 96x73 on’ the ground
and two stories high—is constructed so that an addition can be
advantageously built upon the west side, and more stamps and
vanners placed in position, as needed, without in the least dis-
turbing the machinery now in operation.

The mineralized quartz comes from the mine in such shape
that but a small proportion of it requires to be put through the
Blake crusher, the major portion of the rock going directly to
the stamps. On the suggestion of the working superintendent,
Mr. J. Crow, two vanners have been provided for each gang of
five stamps, and the result is a large saving in mineral. Tests
have shown that not over $1.50 per ton of gold and silver now
escapes in the tailings, and Mr. Crow assured the writer of this
that the rock that they are now milling will yield fully $15 per
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ton. Since the mill started up on the 10th of the current month
(Nov.), up to the 21st, the estimated product is $2,500, an aver-
age of $250 per day. 'This average can be very considerably
increased, as the machinery is got into more perfect running
order, and the mill *“strikes its gait.” The cost of milling at
present is not over $4 per ton, charging against the work every
possible item; with double the number of stamps and vamnners
1t may be reduced to $3. The productiveness of the enterprise
can be easily calculated from the figures above given, and that
these will be substantiated by furtiier developments the writer
is compelled to believe, after an impartial examination of the
mine itself, and the processes by which the mineral is extracted
from the rock in which nature hid it away, seemingly to put
human ingenuity and industry to the test, and provide their
possessors a rich reward for scientific search and patient labor,
well persisted in. .
The water supply is now obtained from the swamp near the
mine. A dam has been put in a few rods down, and this backs
up the water so that all that is needed for the present require-
ments of the mill is had. The water, after being used in the
mill, and that coming from the mine, is eaught and held by the
dam, and until the consumption beconres enhanced by extension
of the milling operations, the present supply thereof will suf-
fice. When more is needed, to provide for more extensive
milling work, the Carp river—which is less than three-quarters
of a mile distant—will supply it; and gold, bright, yellow gold
from the Ropes mine, will provide the means to bring it hither.
In the mine itself, a force of sixteen men is now kept at
work.  On the first level of the Curry shaft, the east drift has
been driven 140 feet from the shaft. ~ At a distance of 100 feet
it passed No. 1 shaft, and a cross.cut of seven feet was put
through to this shaft. The cross-cut passed through mixed
slate and quartz, separated, at that point, by only seven feet of
rock of the grade through which the cross-eut was driven. The
west drift from the Curry has been driven 60 feet. Toward
the end it has became narrow at the bottom, but is again
widening, and shows very rich quartz. On the second level,
100 feet from the surface, east and west drifts, to correspond
with those described above, are being driven, the west one
being the farthest advanced. A winze connects the east drifts
on the first and second levels, and an uprise from the lower
level will similarly connect the west, drifts, All the work now
going on underground is, strictly speaking, exploratory. When
the rich ground now in sight can be attacked from stopes, an
immense amount of rock can be speedily and cheaply mined.
Considerable rock is taken out in the progress of this prelimi-
nary work, and there is a stock-pile of 300 tons on hand, so the
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mill will have an ample supply until they are ready to begin
mining and taking out rock in a regular manner.

There are now 35 men employed in the mine and about the
mill. The work is under the immediate supervision of Mr.
Crow, who attends personally to every detail, and that he is
thoroughly capable of making the Ropes show up for all there
Is in it is the sincere belief of the Mining Journal’s representa-
tive. The location begins to present a cheerful aspect of thrift

- and activity. It is visited daily by persons whose curiosity

prompts them to make a trip to the upper peninsula’s pioneer
gold mine. Their verdict upon it invariably is, that ’tis ‘ the
biggest thing in the district,” and to this belief the writer
unqualifiedly subseribes.” )

The same vein (apparently so) is being opened to the east
and west of the Ropes. The Phillips Com_pany, composed of
Chicago capitalists, is opening on the vein immediately to the
west of the Ropes, and about a mile and a half east, Crow &
Miner are sinking in the same kind of rock. A mile or two
still further east is the Berringer shaft, which is down 75 feet
in a well defined quartz vein, the rock from which assays well
in gold, with some silver. From various parts of the upper
peninsula comes reports of similar finds, while within the city
limits of Marquette, Capt. Smith Moore is cutting through a
gold bearing formation 60 feet in width, all the rock f}'om
which appears to be more or less charged with gold. The
favorable results attained at the Ropes mine have had the
effect to attract wide-spread attention to this particular section,
and it begins to look as if the upper peninsula might be on the
eve of a great popular excitement, such as that which directed
the wave of emigration towards the Pacific when gold was first
discovered in California.
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