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The rate of $15 per fathom for the undercutting stope is also a low estimate

for breaking by hand, taking into account the high rate of wages ruling
during 1380.

THE MADISOXN.,

At the Madison Capt. Joseph Snell continues work with a sm
men in the east vein in the north end of the mine, about 8
face. The two veins are perh aps branches or splits of a main fissure, which will
probably intersect at about the fifth Jevel. The men are now working in the
fourth level. It is expected that at the line of intersection rich copper ground
will be found. Experience in the Lake Superior copper wmines indicates that
this conjecture is almost certain to be verified. The junctare of branches,
contracted places in the lode, occasioned by bends or angles, are sure to he
productive portious, and itis on their faith in such a result that the hope of
the Madison beople is based. The mine is on the W. 4 of Sec. 19, T. 58, R,
30, in Keweenaw County, thoungh the company owns 2,000 acres of land,
about 1,500 acres of which is valuable wood land. The mine lies south of the
greenstone, and is worked in g fissure vein, and has been more or less worked
since 1852; a good deal of money has been expended in times past at this
mine, but no profit obtained for the company. There ig no stamp mill now on
the property, but the little Montreal River furnishes a moderate supply of
water here, as at the other mines on the south side of the range in this neigh-
borhoed, for operating a mine. About 4,000 tons of stamp rock have acca-
mulated, but no copper has been shipped from the mine in the last year,

The first organization was effected in 1852 under the title of the Summit
Mining Company, which company having failed, a reorganization was made
in 1859 as The Madison Mining Company. A second failure resulted in the
organization of the present Company, in 1879, with a capital stock of
$1,000,000, divided into 40,000 shares.

An assessment of 25 cents per share was made in 1881. The present offi-
cers are Chas. LeSier, President, Detroit; John W. Betcher, Secretary and
Treasurer, Boston ; Joseph Snell, Agent, Hancock, Michigan.

all force of
50 feet below the sur-

THE CENTRAL,

Next in order of the active mines in Keweenaw County, and operating
south of the greenstone, is the Central, which for a number of years past has
continned the leading mine in productiou, of thewe of Kewesnaw County ;
the only mine, in fact, since the days of the Cliff, that has regularly returned
dividends to its stockholders. The location comprises the E. % Sec. 23, T. 58,
R. 380, and the fissure vein, in which the mine ig worked, was discovered, (in 1854)
as is described very fully in the report of 1880; in the following year the
vein was worked and yielded copper in value considerably in excess of the
total cost of working ;—the first instance of the kind that has occurred.
Since that time the value of the copper sold from the mine amounts to
upwards of $7,000,000, and the stockholders have received in return for an
original outlay of only $100,000, the net sun of $1,664,000. Surely a good
showing.

Never, until now, since the opening of the mine has there been a cessation
in the occurrence of the great masses of copper for the production of which
the Central has so long heen famous, The mine has attained considerable

COMMISSIONER OF MINERAL STATISTICS. 63

rertical—I red to many other lead-
dept about 2,000 feet vertical—but has, as.compmed A vd
i AUh}inesb L}Lt li’mited lateral extent. The drifts above the 100-fathom level
ing n , 4

" oxtend nearly to the greenstone, and this space above that drift and north of
exter :

d very pr iv : ; low the hundredth level,
9 roved very produnctive glgm}d, but'be. :
o Shl}ﬁfaénal} been gbtained from within the limited space betfveen Nf: §
he Ol\gppt; shafts, which are distant apart about 600 feet.. ?elow tng ]luél('le'
and ?- tieth lex"el no ground has been stoped north of l\.o. 4, and l‘)u' aely
ﬂ'm’l] >t“e:1]th of No.2 shaft. An inspection of this ground, that l}as ploxé}e 50
little Sotive in copper, shows that it has a pitch to the soutb as it goe§ down(i
pro%ucv an angle of, perhups, 206° from the vertical. The hundred an
bro éie(tilx ‘hund?ed and fortieth, and hundred and sixtieth ]exje]s have Ibeen‘
twe? d t(; the north a few hundred feet, but the great space, in thesev ow)’e&
pus ]]s Letween No. 4 shaft and the greenstone, is practically 1ine>,pl(&1‘le
If-veu;d In fact the Central Company has done very httl‘e explqung. ](j,
b1'mi 1o has been characterized by an_abundance of masses in continuous iutc1
4131?3;21:)3 s‘o that there has been very little opemngddonte in t?d\i;ance (ﬁhgg E}?e
[ 7as near 50 that now
e round opened was nearly all stoped out, so e
Qt?plnfr.lexrl‘éﬁegdllgfugails 1to afford its accustomed yl_eld of masses tl}eyt?lb cgnﬁ;
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hlaosnbeen so little explored that a doubt necessan% arlsesi as tt.o the cilligcnlﬁ:gter;
ich it i War The necessity of acceleration in a
which it is best to push forward. . e anaro . pat Les
inking and drifting has caused the managemen pr | put i
gfaeilautli{;;ga compresso?', which has been recentl¥ ere_otede(ﬁl(a{ Sdtl(:gfexb?éigz)g
: ¢ The compressor is a Re y , 16x30,
constructed near the pump shaft. ' ‘ 10630,
runni f s drills, though the compressor s
and they are now ranning ﬁwe power drills, e compressor has &
i rills.  Previously the drilling has all been hand wo
SR A o r, Mo ars ago, in this mine, in sinking the
Burleigh drill was used, however, many years ago, € Fhing the
incli : lifts within the past year, an going
incline shaft. They have sunk two lif , pash yoar, and are going
‘ b third, so that the mine is ope_ped to the fa vel,
i?lvlmsf)gnthbee t<l) tl’le 230-fathom. In the 220 they have 'ﬁ}ilft?d fltlso;(}ldg‘l;i
di ; 50 feet each way. ¢ sha
south from No. 4 a distance of al.)out rho saalls go down
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i : These cross cuts lengthen with
nected with the shafts by cross cuts. o e
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ing ks : 'sb time in the history of the mine the :
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tho. ing : d, prove to be productiv
rse, the lowest underlying one yet reached, pro : : e
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‘ i : [y he mine comes from the -
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) “ la amygdaloid,” so called from ' 7 ;
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i ' y 3 ¢. The character of the con
when it ceases almost wholly to be productive. : the cc
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between th i i

] & copper hearing portion of t g i i

b6 so. gy he lode and the point where it ceases to

The ““man engine” i
] gme” Is down to the 170 fatl i
] he -t el i1 .
to the bottom of the mine during the present éé)f:f lmfl’ Lmd] m,fl be extended
: e qra S : = year. A couple of smal i8t-
m‘g engines are in use 1 the bottom of the mine in IOWﬁriUol* the shaft ! holst
product of the mine for the vear 1881 is as follow eHing the shalls. The
3 as 8:

_—
—_—
—_—

DBarrels, Tons, Pounds.
‘N\*\q I ———
bt.am pwork ... ...
ﬁ;lsuscoppel- ----------------------- ( 16§§ g o1
asses_.. L LTTITITTTT e T 34 207 1
‘ [ e P TR , 163 295 1963
Total yield of the mine._...________ .
........................... 951 1445
The details of the work are as follows: o
No. of feet of shafts and winzes :
shafts ¢ sunk, 307 5-192 avers 3
gg. g;’ §e‘et 0?‘ dl:}ft!ug on vein. 1,695 8-19, averace C’ggs(z f)%srt I]”zﬁ)lthOt ....... o
Sto.)i r)‘cet of drifting on conglomerate, 83 3-]2aaverage cost per foot. ... i3 o
Stol i;:]]b on vein, 31 107-108 eubic fathoms, :Lvera’ge cost per f‘ztlpel 0o 5 oo
topinﬁ on amygdaloid, IGQI 13-36 cubic fathoms ave1'a0‘e co(st lomt‘"- ------- o o
bing on conglomerate, 238 31-36 cubic fathoms: avera%e éost B?;; fg't;}k:g:ﬁ- ;2 gi

The total amount of grog d br in t i

5,570 cunp gorpount g .n broken in the drifts, shafts, stopes, ete., was
The total number of tons of

] 8 rock stamped w: hich i
. 2 }1‘81—100 95 of mmleral. This includes only {)}?e sg::lipzt%i%?\;osihmn yielded
18 average yield of iner £

ponge ge y of the mineral per fathom of ground broken was 537

Stamp mill expenses were :

gor 1labor ..............
Por 1875 cords of wood_ [ JIIII I e oo 58
Tdghts, oil, shovels, ete - 711777111 TT T e e T N o
Repairs, fixtures, materials, ete. . 171 ITTTI T e i o
T 515 73
Totalexpense...._.._._ ... 7
..................................... $14,383 26

Cost of stamping and i
b ¢ and washing per ton, 61 35. ; i i
ofT24 honds ot 1, udy dayS.g I » 61 35-100 cents; the running time
he number of tons X
) of rock stam : ¥
bimo was o 3 o OF to amped per head per 24 hours of ranning
Number of tons of r
rock stamped per cor
o ped per cord of wood consumed was 10 96-100
The cost per ton for breaki
e e breaking and selecti he 1 ] i
b0 mill was 10 24 0g rcaking electing the rock, and for tramming it
The working force of miners was 145,
%he average contract wages per month were. $51,34
The average surface wages per month were $43.12.
Tlhe average number of surface mén employed was 85
Tﬁe average number of stamp mill men employed was.14
er aulverag$ gwnthly wages of stamp mill men wag $54 28
1eelers, laborers, timbermen, et ki rou:
] ' ., working ‘o
aC(r_:[(‘)unf, recelved in total for the x;em', 3;27 613 33? Hnderground on company
otal amount of surface exper ‘the ves
Tota enses for the r 188 $
this 7 - surtace exp year 1881 was $77,689.40.
fromlsEj‘uSudgd 1wa§?rbs, h.fmlmg woo@ to fire holes, trammine teal}ninvio 13
Hagle Harbor, freight, coal, timber, and al] other expgﬁses 5
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Construction account, inclading new compressor, building, and engine,
drills, two new boilers in No. 2 engine house, labor, ete., efe., $22,462.43.

Total of team cxpenses, $1,991.75.

Total of underground labor, $7,192.86.

Total gross expenses for the year 1881, $216,062.01.

From which, deducting credits loaves a total of net expense of $209,863.83.

Dividend paid of $3 per share, $60,000.

Total dividends paid to December 31st, 1881, §1,664,000,

Total expenditures to December 81st, 1881, including dividends, paid, ete.,
%7,141,711.08, all of which has been met by the sales of the copper produced.

The appearance of the vein at this date (March, 1882) is improving, and
certainly looks, in the lower drifts, very promising, but the great masses
which the mine has been wont to yield, and for the production of which it has
go long been famouns, hiave ceased to occur—a temyporary suspension, let us hope.

The officers of the company are George A. Hoyt, President; John Stanton,
Secretary and Treasurer, 76 Wall street, N. Y. Officers at the mine: James
Duanstan, Agent; Samuel Bennett, Mining Captain; J. F. Robert, Clerk;
Central Mine, Mich.

REPORT OF THE CENTRAL MINING COMPAXY FOR THE YEAR 1881

The directors present the following statement of the operations during the

year 1881:
The production of mineral was 951 1445-2000 tons, and the quantity

smelted was 978 1910-2000 tons, which yielded 721 per cent, or 1,418,465
pounds of refined copper.
The following is a snmmary of the year’s business:
PRODUCTION IN ISSL
Copper sold, 1,418,465 pounds @ 17 14-100 cents. .o ine e $243,194 15
BV . L et e e e 1,109 62
§244,308 77

Mineral at mine December 31, 1880 as, per last report, val-
$22,536 38

Bed A6 i e
Mineral at mine December 31,1881,123 20-2000 tons, valued at. 24,602 00

Inecrease in value of mineral at mine 2,065 62
Net value of product of 1881 . e e $246,369 39
Add balance of Interest aCeOUNt. _ .. ot e 3,266 53

$249,635 92

$167,857 47
34,155 39

Working expenses at mine. ... ... ... ... ... ...
Smelting, freight, and all other eXPenses. . . ow oo cnenoo.

202,015 86
$47,620 06

Net operating expenses
Showing a profit of. . e e
The surplus reported December 31, 1880, included 740,484 pounds copper,
then unsold, valuad at $129 534 70, but which only realized $117,569 39,
843,079 14

the actual surplus December 81, 1880, being oo mee e i

$390,699 20

DEDUCT.
Dividend February 23,1881, ... ... 60,000 00
Dividend August 1, 1881 . ... 60,000 00
Amount expended for power drilling machinery in 1881.__ . 22,462 43

142,402 43
$245.936 77

Ilaking the net surplus December 31, 1881
9
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As shown in detail in the annexod statement of asssts and lisbilities, ana
from which a dividend of $2.50 per share {850,000} was paid February
4, 1882,

The production during the year was about 95 ber cent (320 tons nineral)
less than that of the previous year, but the amount of work porformed hag
been larger in every department, except the cutting of mass copper, and par-
ticularly in the ling of opening, or development work, which has beeu prose-
cuted with vigor in the expectation of meeting with more productive ground,

The report of our agent describes in detail the dppearancs and yield of the
mine at the varions points which have heen worked, and it will be seen that
the vein in the vicinity of No, 2 shaft—the locality of the ““chimney” or
‘“ore shoot” which has vielded so largely for some years past—has been com-
paratively thin and poor from the 19th to the 91gf levels, and the “hacks
over the 20th and 21st levelg have produced very little heavy copper. The
average yield of the ground broken during the year has declined to 356 pounds
per fathom, from 594 pounds per fathom in 1880, which fully accounts for the
reduced production for the year.

The bottom openings appoar to he opening a larger and inore promising
vein, and those most tamiliar with the mine believe that although we have
éncountered an uanusually €“thin ang poor streak,” the vein wil] expand again,
and produce the heavy mass copper which has heen characteristic of i,

Superior outfit of power drilling machinery has heen provided, and was
put in operation about the close of the year. Under the present conditions of
labor, the introduction of this class of machinery has become g necessity, and
its use will facilitate and cheapen the underground work, and enable us to
open the mine with greater speed than heretofore.

For more detailed information we refer to tho agant’s teport, and the finan-
cial statements herewith submitted.

Grorer A. Hoxr, Joux J. ORANE, Rosugr PORTERFIELD,

Jorpaxw L. Morr, Witiiax C. STURGES, A. J. Haron,
Now Yorx, April 3, 1889, Directors.

BALANCE SHEET CENTRAL MINING COMPANY, DECEMBER 31, 1881,

General expenditure to December BLASSO. o $5,168,239 44
EPPENDITURES IN 1881
Pt e, T $196,814 87
St I 9,302 81
Tmptia - ---eeeo LTI T 17.380 58
jasurance. . 7T e ] 1,413 75
Baorage- ... I 012 18
Txpenses. I e 5,149 07 $230,973 28
Realestate..... ..~~~ AT T 20,988 25
Dock and ArEROuSe o 9,112 07
Dividends ... [T IR T S 1,560,000 00
o o Gall 177 oo LT 17,301 12
Gopper pifil--—= 2L 70,000 00
Copper Bills_ - 11T e TT 14105 82
Jopper on hand, sold (293,341 pounds)..... T 66,650 25
fIver on hang..__ 77T PO Tereeeeeeell LT 1,109 62
esounta secetvablo. LTI e 442 84
$7,148,8192 67

160,000 00

S
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SALES OF COPPER.
$6,794,234 b1

67

Snlos g b 18 RGO T
SO I ISL.. oo 1100 62 45 535 2
BIVEE. o ooeccccemmcmemm oo — $7,0 3,538 28
Interest received in 1881------"-----~':-'::-'-'-‘_':::'-" ----------------------------------- 7’007 86

Accountg payable

. TIES, CENTRAL MINING COMPANY,

STATEMENT OF ASSETS3 AND LIABILI 314,\1881. A

ASSETS.

“tinerat (123 0202000 tons at B0 oo
Merchandise in store...._. T
BUPPLES. .o romeoe oo
Casho oo

InNew York. $;g,gg(1) ég

S - . A
gians 0n Cll..oonooonnooee e T }é,;(_)g gg
Yopper Bills. ooeoooe..- ST penndg T 56.550 25
gggger on hand, sold (2953341 pounds). ": _____________ 1,109 62
BIlVer. oo e 442 84

Accounts receivable

Balance of assets
PERMANENT INVESTMENTS.

Minin ant, or 11y plemeuis engines, 8 valued at_.
1 gp ’ i i i 3 tamps, hOuSeS, el',(‘., a
R it g " i i ini oca-
estate, bein timber al]é other lﬂ,ﬂds, not lncludlng mining loca
Ca. 4 5

tion

A
Mine drafts.. . ooioa oo

Accounts payable
Balance of assets

AGENT' S REPORT.

$7,048,812 67

DECEMBER

$24,602 00
43,703 96
44812 60

2,258 96

$115376 82

169,609 65

$274,886 47

$248,936 77

$247,854 00

20,988 25
9112 07

$277,054 22

$15,089 40
4552 44
7.007 86

948,236 77

$274,386 47

CENTRAL MINE, KEWEENAW COUNTY, MICH.,

January 1,

. easurer, New York.
John Stanton, Hsq., Secretary and Treasurer,

1582, }

Desr SiR—The following report is respectfully subn?i&ted f;)ll“ lyso;]r: con-
sideration, and shows in detail the various expenditures for the ye

GROUND BROKEN.,

Sinking in shafts and winzes, 817 5-12 feet, averzége CoSboo.. . . senosee
Drifting on the vein, 1,695 3-12 feet, average cps: . coéf;--_ _______
Drifting on the conglomerate, 83 3-12 feet, average cost._____._

o

Stoping on the vein, 31 204-216 cubic fathoms, average cosbt....__....__

i i -36 sup. 18 - o e
Stoping on the vein, 1,601 13-36 sup -g%tlslgg. futioms, average cosio 1T

Stoping on the conglomerate, 238 31

TN 84

The total amount of ground broken in openings and stopes is 3,670 fathoms.
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PRODUCTION.
668 barrels stamp copper, weighi Sorem
132 hogsheads kiln w g‘ B S SR g
163 masses « S L R T T P T 415,015
_________________________________________ 590,760
Total ... ...._. :
Xr 951 1445-21(()100 bons, T s 1,903,445
verage yield of mineral per fathom of erou d
Average yield of ingot per fathom of gr(ﬁmdmbrclj)lzgxlli?f] ----------------------- :3?8363
seame srce, 7
The expenses at the mill were as follows:
Labor.._.. ... .. .-
One thousand eight hundre d and sex renty-five cords of wood concnmay " Chon o8
Ligh_ts, ol shovzls, etc-"e-nztrffl-s-?x‘enty-ﬂve cords of wood consumed_ .. $61093 5
Repairs, materials, fixtures, ete... .. T T e g
................................. 515 73
T(_)ns of rock spamped ..................... §l4,586 28
Y.leld of rock in mineral. ... 0 [T IITTTTITITTIT I e oo
Yield of rock in ingot.. .. __ 0 [[lIITTTTImmemeseeeaes T 53100 Lok cont.
Cost of stamping and washing per ton_._ ... 1TTTTTTTTTem e 1 58100 per cent,
Running time of 24 heads ... eI 7o Sonts.
Rock stamped per head in 24 hours 1'unnin,;g: time..... .0l 1346423-1'3 gays.
................. 3-10 tons.

R ck Staml ed nd ashed P d ( nsume 0 -100 tor 8
s} ) a was er cord of wood co
0 d.-.......-_._.- 10 96
()Ost per ton of bleakll]g and Seleet]l]g rock and tlan’lmlng it to

WORKING FORCE,

The nu 1bel ()f men 1‘]1 th i rer e!) 1 WO k ar (] 1€1F aver-
I c dlﬁe (6] d &
} mentS Of » ir ver
age W dzges Pel lllOnth, haS been as fOHOWS: ]

Miners__..__.____..__. 5

Surface men.... . T e o $51&g§2

Stamp Men._._._..._ I o 5o
R T T 14 54 28

The present . . :
e present force embraces 133 miners, 41 surface men and encineer
stamp men and 8 mechanics, making with agent, clerks dc ining oapt 'Mﬂ
206 men employed by the company, o > WG Tiing captain,

SINKING.

No. 2 shaft has been sunk fr
om the 21st level to the 22nd lev i

1 : ; 2 vel. -
]109"(% anddbum;f have bgen'extended in this shaft from the 21st torlt‘ﬁg ‘S)I,‘glpd
t(}alsée jmaré twe laue now sinking to the 23d level. A winze has been sunk :& ’
the f 0 tﬁa 22%ud level, just opposite No. 2 shaft. The vein in tl(l)?sl
wingz was small and poor for the first 20 or 25 feet, then it commenced t‘
1rr}cll)1!<)v3 zn size al}—d 1'10}1‘ness._ About 40 feet under the 21st level thce in
;f}laigs Ofoc(.?bout 5 f'telet in thickness, showing good stamp, barrel andesr‘ile;ﬁ

88 pper.  There is a small mass of copper ing i '

'+ copper. nas per showing in the

Vovfh tllzewgvIggtb,ﬂmtlingfut 1one ton of it exposed. Iam ofgthn (]);isqoigzht?;;%

en w 18 22d level opened for sitopiny sof is winze,
ﬁngr thf ? gfood Dok of copp{;r aronndt f oring sodth of this winze, we shall

0. & shaft has been sunk from the 2/th ¢
_ No.4 | X #pbh to the 21sblevel. We are sinki
:]L;;lelx;)ca]llbneci W};lﬂze’ on the soqth belt ch conglomerate, nnder thg %Bi}fl?;:éllg
oS ‘:inzg 1'; ﬁqgo;r;_ﬁ Isd3 feet thufk and well charged with stamp comael"
Vinz 4180 going down on - the course of i} i wo a
better vein than we vae seen i ; e mino for b oo
| : n the north part of the mi :

years. I think it will give us a good bl ng grownd. ph ey of
years. ag lock of st r ‘hich wi
available as soon as the winze hag reached the 213511);351?10%(}’ hictwill e
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DRIFTING.

The 19th level has been extended south of No. 2 shaft 207 6-12 feet. The
vein was poor, but this level had to be driven to reach the gouth belt of
amygdaloid, which was showing considerable copper in the 20th level.

The 20th level was driven south of No. 2 shaft 125 7-12 feet. The vein
has been small and poor. The 21st level south of No. 2 shaft has been
extended 204 3-12 feet. 'The vein has been very uniform throughout, carrying
good stamp rock, but is only about 2 feet in thickness; the best portion of the
vein, however, has been in the lower part of the drift, which leads us to think
we arc on the top of another ¢shoot’” of copper, and that we shall find the
vein larger and richer as we open the 22d level.

The 21st level has also been driven north of No. 2 shaft 432 3-12 feet
through poor ground, and 157 11-12 feet north and 132 6-12 feet south of No.
4 ghaft, the vein being small and poor. We have driven two cross-cuts from
No. 2 shaft to the vein, one at the 21st level and the other at the 22d level.

No drifting has yet been done in the vein ab the 22d level, but where the
cross-cut passed through the vein it was about 4 feet thick, carrying good
stamp aud barrel copper.

STOPING,

The stopes in the back of the 18th and 19th levels have produced most of
the mass copper the past year, and we have a small block of good ground yet
remaining in the back of the 19th level.

The stopes over the 20th and 21st levels have given us good stamp rock, but
as the vein has been small they have not yielded a very large amount, and the
falling off in the product of the year has been caused by the failure of these
two backs to yield the usnal quantity of heavy copper.

The south belt of conglomerate has been good at every point where work
has been done on i6, It is about 8 feet wide and carries rich stamp rock for
about 25 to 30 feet where crossed by the vein, and then becomes poor.

We have done some stoping on a belt of amygdaloid at the extreme south
end of the mine, which is generally supposed to be the ¢ Osceola belt” It is
about 20 feet wide. The copper occurs in bunches, and some of it is very
good, but the greater part of the belt has been poor, so far however, we have
not done sufficient work on it to prove its value.

CONSTRUCTION,

During the past year we have built a stone building 48x48 fect with slate
roof, for our new compressors, and have placed in No. 2 shaft about 2,000 feet
of 6-inch pipe to convey compressed air to different parts of the mine, to
operate the power drills. We are now working five power drills, and two
underground engines to hoist rock from shafts and winzes, which will greatly
lessen the general expenses, and enable us to open the mine much more rap-
idly than heretofore. The Rand Duplex Compressor and the power drills are
working very satisfactorily,

We have added six copper washing machines to the stamp mill, besides sev-
eral other minor improvements. All the machinery, both on surface and
anderground, is in geod condition, with the exception of the foundation of the

stamp mill engine, which will have to be replaced next summer.
Respectfally, James DUNSTAN, Agent.
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VERTICAL SECTION OF THE CENTRAL MINE, 1832.

Scale, 360 ft. to one Inch.
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COMMISSIONER OF MINERAL STATISTICS. 71
THE COPPER FALLS MINE,

The Copper Falls Mine does not seem to have been remarkably prosperous
during the year. The outlook just now, however, is more favorable, owing to
the occurrence of considerable mass copper in the flasure vein—Owl Oreek
vein—the old mine from which the ash bed is worked.

The main dependence of the Copper Falls Mine is the ish bed, but the ash
bed lies very lat, having an inclination with the horizon of only 27° or 28°,
and it is very lean, affording in favorable portions of it only 20 pounds of cop-
per to the ton of the rock. I this were an average of the yield of the belt it
could be worked at & profit, as is shown by the results achieved at the Atlantic
Mine; but the ash bed, unlike the Atlantic lode, has great stretches of worth-
less ground, necessitating the opening of extensive drifts in order to even
reach the moderately productive portions of the lode, and then the flatness of
the bed renders necessary the shoveling of the rock over, down the foot wall to
the drift,

At the beginning of the year but few miners were employed. The mine
was well opened and considerable stamp rock had accumulated in the mine.
In February, 1681, the number of miners was increased to 46 men; in March
to 58, the total foree then being 202 men. In July the number of miners was
38, und the total force was 182 men, of whom 21 were underground laborers
~men passing rock, 19; trammers, 6; fillers, 7.

Men
In September the number of miners was.__...._._.___._._____ 63
In October e " ‘e ¢ R 52
In November “ o “ t e e 41

Also 16 undergreund laborers, 8 passing rock; 9 trammers, 3 fillers. The
average for 12 months is 50 miners employed.

The mill is furnished with two Ball stamp heads, both of which were run up
to the 6th ¢f Gctober last, since which only one has been operated. The
highest number of tons of rock were stamped in April—5,250 tons—which
gave a product of 52 tous, 1,530 pounds of mineral.

In June 5,100 tons were stamped, which yielded 50 tons 1,025 pounds of
mineral,

The total number of tons of rock stamped during the year 1881 was 53,187
tons, which yielded 459 tons 810 pounds of mineral,

About 10 or 11 tons of the product was mass and barrel worlk, and the
remainder was stamp work from the ash bed. It will be seen that the yield is
less than one per cent of copper.

The expenditures for the year to December 31, 1881, were $171,878.48.

The addition to the mining plant for the year, which may be reckoned as
Permanent improvement, was $23,066.93, which sum, taken from the total
expenditure, gives the cost of mining work, or what was really expended to
produce the copper,

Lotalexpenditure. ... ... ... . $171,878 58
Permanent improvemens... .. [ [[TITTTITITTT e 23,066 93
Leaving ... ... .. ... ... A e $148,811 55
Total expenditures of couipany to December 31st, 1881 ___ . __. .. _.. $2,650,668 21
Miners, working hand drills, received per month. . ... _______ $45 00
e 1 l{étlld [ o 4 e 50 OO
Trammers received per month, average. ... . .. ... T 37 11
i o

o
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Laborers on surface received permonth ... . &35 to $40
Underground laborers received per month. . .. 17 77T 37 27
Miners passing rock.. ... .. [ [[ITTTTTmIIT I 35 81
Miners filling cars, ete. ... __ e e 39 68
Timbermen._ ... T 48 00

They worked {rom three to nine power drills constantly,

The average cost per foot for sinking with power drills__. .. _______________ $10 86
The average cost per foot for drifting with power drills. ... .. .~ 9 08
The average cost per fathom for stoping ... . . ... 13 99
The cost per foot for drilling holes._.. . ... ... e 14%

This price varies with the size of the hole.

HAND DRILL WORK.

Total cost per foot for sinking shafts,ebe. ... ... ... ... ___ $11 65
Fotal cost per foot for dvifting. ... o . I 10 38
Total cost per fathom for stoping greand ... ... .. ... ... 14 00

T all rui oub of the Jong adit in trains of five cars, each train drawn

ne roeeK s a
1 |

@ } Ir
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¢y are now, with one Ball head, stamping 150 tons of rock per

Lhey are working 87 ien in the mine now, and are 84 foot below the main
adit and drifting north; below the adib they are enly working in the ash bed,
The old shafts Lelow the adit being full of water, in the ash bed the mine
makes but little water, and what there is draing out of the adit. The mine is
down to the one hundred and tenth level, but the recent find of rich copper
ground, in the fissure where it crosses the ash bed, is at a point only 85 feeb
below the adit, and 480 foel north of Spencevshaft. The adit is the 90-fathom
level, and they are working below in the onc hundred snd tenth to find if the
“rich shoot’” continues down. The vein here widens out to 12 feet, and one
mass now fully out is 10 feet in length, and will weigh several tons. They are
also working iu the ash bed 800 feet west of Spencer shaft. The west 200 feet
of this drift is Jooking poor,

In abont 200 feeb further the drift will cut the Lower Falls vein, the first
vein that was worked on the property, a mine having been started here in
1848, and considerable work was done, one of the four shafts that were sank
reaching to the depth of 208 feet. The vein was irregular, but bore tolerably
well in places.  The working was done in o trap bed, which was overlaid by
and also rested upon sandstone. The vein was found to be split up and barren
1n thesandstone, underlying the trap, and after passing throngh the sandstone
and reaching the trap bed, which succeeds it, the vein appeared to be lost, and
gome cross-cutting was done to recover it, but without success. 'The vein, how-
ever, was subsequently found on the surface, crossing the underlying bed. It
is probable that the company will continue the drift until it intersects this vein.
In this drift they also expect to cut the Dribble vein, which has been traced
on the surface but has never been worked.

The number of shares is 20,000, which in 1877 were increased in value to
$50 each, malking the capital stock $1,000,000. The officers have issued a call
for a meeting of the stockholders to increase the number of shares to 40,000,
probably making them $25 each, leaving the capital stock as it is. This will
make the number of shares and the value of each ‘correspond with those of
most other cempanies. N

The officers are: David Nevins, Jr., President; John Brooks, Secretary and
Treasurer, Boston, Mass. B. H. Emerson, Agent, Copper Falls, Mich.; Wm.
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LONGITUD;NAL SECTION OF THE COPPER FALLS MINE, 1881,

% . Scale, 500 L. to one inch.
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Jacka, Mining Captain, Copper Falls, Mich.; D. W. Twoly, Assistant Clerk,
Copper Falls, Mich.

THE ASH BED MINING COMPANY.

The treating of the ash bed rock by the machinery now in operation at the
Ash Bed Company’s mill is an important departure from the ordinary stamps,
ebe. The method at the Ash Bed cousists simply of a system of breakers,
vollers, jigs, and grindérs manufactured by Samuel Hodge, Riverside Works,
Detroit.

From the breaker the rock is passed between a pair of iron rollers that
crush it to the size of 8-16 of an inch. Thence it passes over a pair of jigs,
thence to a sifter, that has a lateral motion; the jig takes out all the fine por-
tions and the coarser pass to the sieves, and thence to a second seb of rolls,
which reduce the lumps to the size of a quarter of an inch. The jigs cperate
in water as at other mills, and separate the lumps of copper.

From the second pair of rollers the product passes in succession to two sets of
jigs, four in all, cuch 4 fect by 2 feet 6 inches, and thence to antomatic sifters,
working laterally as  fanning mill sieve.  The sand passing throngh the sieves is
ground with the material that passes over the sieves, the latter being first
ground by itself, and the two coming together pass through a Hodge grinder,
which consists of the frustum of a cone revolving in a sheath of the same
form, working to a degrec of closeness sufficient to sccure the requisite fineness
to the sand. The revolving and the stationary surfaces are also properly
grooved, a8 in the manner of grinding surfaces. The jigs are made a foot
longer than ordinary to give the sand more time to settle. No trouble is expe-
rienced by copper clinging to the rollers; a stationary scraper removes all
adhering particles. After passing through the grinder a succession of jigs
completes the separation.

The machinery has been in operation since June 1. The old stamp mill was
burned the last day of April and a new one erccted on the same site, was
completed and got into operation June lst. No slime tables are used; none
are needed, as by this method the making of slime is avoided.

The yield of copper has been 98-100 %4 ingot. The product is all trammed
out of the adit, which is 1,850 feet in length, and the stamp mill is distant
from the mouth of this adit about 208 feet to the north.

The adit cuts three prominent parallel lodes, the lower of which is the best;
they are 10 feet to 12 feet apart. The adit goes in on a narrow fissure vein
that yielded little or no copper; in the mine the vein splits into two Lranches,
and an adit rans in oun cach. The adit is about 150 feet vertically below the
outcrop of the ash bed, and 800 feet below, on the lay of the bed. The water
is supplied from a dam, and is brought in a launder to the mill. Buf little
wurk has been done on the deep adit that is designed to reach the lake shore.
In the mine about one half of the ground that is opened is left standing, as it
is too poor to stope; but the poor ground, as does the productive, oceurs in
bodies by itself, so that there is no trouble in selecting. The purpose of the
company is to test the ash bed and find out, if possible, how much can be got
out of it, and the cheapest way to get it. Ball’s stamps pound up the rock too
fine. Much of the copper, if it could be separated of the size in which it
occurs in the bed, is in sufficiently large pieces, but the stamps reduce it to
small particles, and then the trouble is to separate them from the sand. The

o
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The officers are Wm. P. Hunt, President; W. C. Coffin, Secretary and
Treasurer, Boston, Mass., M. A. Delano, Agent, Phenix Mine, Mich.

THE ST. CLAIR COPPER COMPANY.

The St. Clair Copper Company continues work, but with no very encouraging
outlook. The mine is in a fissure vein, south of the greenstone and east of
the Phoenix. The main shaft is down 390 feet, vertically, below the surface,
to the fourth level, the shaft at the bottom being 1,010 feet south from the
greenstone. The mine is crossed by a ‘“false slide,” which in the fourth
level is 375 feet south from the greenstone, and in the first level it is 145 feot
to the south, thus dipping at an angle of about 45° while the formation dips
at 28°.

The best copper ground is between the false slide and the greenstone,
though some stoping is now being done south of the slide. The vein is a nar-
row one, but otherwise looks well.

The plan now is to sink from the 40-fathom level an inclined shaft on the
““slide,” and to hoist by means of a small engine placed underground to this
level, and tram thence along it to the shaft, and theunce ap to the surface.
The product is mostly in small masses, from a few pounds to a thousund
pounds’ weight—mainly of a size to constitute barrel work. The product of
the year to December 31st, 1881, was 121,393 pounds of refined copper.
What little stamp rock is obtained is very rich, yielding 4 95 to 5 2 of copper.

The rock house and sfamp mill are nearly new, having been rebuilt after
the fire, which consumed the former ones in the fall of 1880. 'The mill is
now idle, undergoing repairs. It contains 12 heads of Gates’s stamps. The
total expenses for the year were $21,133.73 ; the construction account amounted
to £5,000. The number of men employed is about 25,

No indebtedness has been incurred, as the product has sufficed to meet the
outgoes; in fact the expenses have been kept within the income. The
expenses run about 1,800 per month,

The estate consists of 133 acres on Sec. 23, T. 58, R.31. The stock is
largely held by Lake Superior men. The officers are John Brooks, Secretury
and Treasurer, Boston, Mass. M. A. Delano, Agent, Phoeunix, Mich.

The capital stock is $1,000,000, divided into 40,000 shares,

THE OLD PHENIX,

The Old Phoeenix Mine is just now attracting a good deal of attention from
the fact that there has been recently exposed in the bottom of the mine, in
the 150-fathom level, what seems to be an immense mass of copper. This
mass forms the entire west wall of the drift for a distance of nearly 40 feet,
leading north, and commencing but a short distance from the foot of the
incline shaft. The mass extends below the bottom of the drift and above the
top, to what distance is not known; neither has it yet been determined as to
how far it extends to the west, into the wall by the drift; but struck with the
hammer it has a solid ring, and is, apparently, an enormous boulder of pure
native copper of, possibly, several hundred tons weight, though of conrse it
may prove to be a mere slab of metal—instead of having 6 feet or 8 feet of
thickness, may prove to be only as many inches.

The Pheenix was noted, in former years, for its yield of great masses. The
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mine once afforded a mass of 600 tons weight, so that it is not an unreason-
able conjecture that a like fortune may again award the owners, who have so
long and patiently labored and waited for a return that their faith has well
deserved.

Heretofore in the Phenix the occurrence of g great mass has usually been
followed by a succession of them, and this fact adds to the interest with which
the new find is regarded.

Hor several years the Pheenix has scarcely held her own; but in past years
the mine has yielded a great deal of copper, sufficient, at times, to place the
affairs of the company in a very prosperous condition. At present the out-
look of the mine is favorable. In addition to the mass above described, the
vein in the lower levels, and at the south end of the'same drift in which the
mass is found, has a ‘‘healthy,”” ¢ promising look.”

The mine is down to the 150-fathom level, and as far down as the 120th
level, it is worked up to the greenstone under which the mine extends. Two
lifts have been sunk within the past year, and the 140th level has been driven
760 feeb south frem the inclined shaft, commencing at a point 150 feet
south of thisshaft; for the rest of the distance to the breast of the drifs two-
thirds of the ground has been stoped away. From this level, near the
incline, a winze has been sunk to the 150th, and from it a drift has been
extended south 175 feet, and north 200 feet, passing the incline and going 75
feet beyond. This winze was sunk in remarkably good copper ground. The
incline is the main working shaft and it is a fine one, heavily and handsomely
timbered, and straight as an arrow. It oxtends down into the mine a length
of 2,100 feet, and is laid with T rail, nearly perfect in alignment and smooth-
ness. The bottom of this shaft is about 1,300 fect verticaily below the surface,
At the time of my visit to the bobtom of the mine the men were engaged in
placing timbers across the drift at the top, commencing above the foot of the
incline, for the purpose of forming a floor from which to begin to take out the
back of the drift to the north and above the copper mass. The timbering in
the Pheenix mine is exceedingly well done. It would seem ineredible to a
novice, that great logs 3 feet in diameter and 18 feet to 25 feet in length, can
be taken down under ground 1,200 feet, and then moved to the required spot
and hoisted to a height of 12 or 15 feet above the bottom of the drift, and
put in place, one after the other—horizontally or inclined—to form a floor or
a roof, and laid with as much regularity as the joice or the rafters in a
building,

In one respect the copper mass is conveniently placed. It is close to the
shaft and therefore may readily be transferred to the skip and hoisted to the
surface; but, on the other hand, working it out will greatly widen the opening
and render it very difficult to timber the shaft as it is carried downward.
The shaft, preserving its straight course, is sometimes upon one side of the
vein and sometimes upon the other, and, again, as it now is, at the bottom,
directly in the vein.

This shatt was a good piece of mining engineering. It was built in sections
under the direction of the engineer, Mr. L. E. Emerson, and when the sep-
arate portions were driven to connect, they were found to be exactly in line.
Lights placed at the center plumbs were exactly in line from the top to the
bottom of the shaft. The gauge of the track in the shaft is4 feet 8§ inches.

On the east side of the shaft, stairs extend from the surface to the bottom
of the mine, and along the upright timbers which separate this passage way
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LONGITUDINAL SECTION OF PH@ENIX MINE, JAN,, 1882,
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from the railway track, is now being fastened the pipes connecting with the
compressor, which ig to convey the air down into the mine for operating the
power drills. In the 130-fathom level, on the cast side of the shafs the air
receiver—30 feet in length—is placed.

The product for 1881 is 301 tons of mineral. The average number of men
employed was 120, of whom 65 were miners. The company is now putting in
a compressor, temporarily, one borrowed from the Copper Falls Mine, which in
time will be replaced by one of its owu, now being made. The one now in
will serve to operate five power drills, and these will soon be at work., Hereto-
fore the drilling has all been hand work.

The average wages paid to miners was $47 per month; the average wages
paid to underground workmen, other than miners, was $45 per month; sur-
face men received $35 to $40 per month: miners pay for board, ete., $16 to
$1S per month. Bituminous coal atthe mine costs, per fon, $6. Assess-
ments made in 1881, $1 per share. '

In the old mine, north of the Greenstone, the company has kept a party of
men at work during the year driving up on the deep adit, which starts from a
point 90 feet above the Iake, and is opened south on a fissure vein. The mine
is called the B shaft. The vein is poor and affords very little copper, o that
the driving of the adit is practically dead work. It is now in 2,820 feet from
the mouth. The south end of the drift is about 150 feet vertically below the
surface. No ultimate plan regarding this mine has been decided upon. The
adit will be continued to the ash bed, or to intersect with the B shaft, which is
sunk in the ash bed, and if the outlook is sufficiently favorable a stamp mill
will be built on the Lake Shore and preparations made for working up a large
amount of the ash bed rock. ™The distance from the mouth of the adit to the
lake iz one-half mile.

No company has met with greater reason for disconragement, and shown
more faith in overcoming them, in its past history, than the Phoenix.
With the exception of the Pittsburg and Boston it was the first company
organized to work on the lake, and began practical mining as early as 1844,
and has ever since worked continuously upon the original location. Not
unfrequently its affairs have been at the lowest ebb and ruin seemed inevit-
able. Yet the crisis has been met, the funds contributed, the company again
set upon its feet and started anew to arrive finally at a like termination. Its
history is made up of fresh starts and renewed failures, and instead of the
patiently waited for dividend the much enduring stockholder has been regu-
larly called upon for a contribution. Whenever the mine has proved largely
productive, and a surplus has accumulated in the treasury, the Robbins vein,
or some other worthless receptacle, has absorbed the revenne and the stock-
holders had only to congratulate themselves upon a brief respite from the
accustomed assessment. If their pockets were nob replenished, for a brief
period, they were not depleted.

The statement which has so frequently been made by the officers of the
company, that ““the property is a valuable one,” is unquestionably true, and
it is to be hoped that the stockholders may yet realize a practical verification
of this statement, and be speedily rewarded for their paticnce and faith, by
““finds’’ of the metallic richness for which search hag long been made.

The company’s estate lics in Sections 19, 20, 29, and 30, . 58, R. 31, and
QOInprises 2,477 acres of land. The principal mine—the old Bay Htate vein—
s on the S. B. 1 of Sec. 80. The officers of the company are Wm. P. tHunt,
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President: W. €. Coffin, Secretary and Treasurer; office, Boston, Mass. 3.
s . o S ’. ! . 2
A. Delano, 2gent. Richard Bawden, Mining Captain, Pheenix, Mich.
The number of shares is 40,0003 par value, 825 per share.
The following table shows the amount of sinking, drifting, and stoping done
in the mine for each month during the year, and the monthly cost.
s y

oa Feet of No. . No. of

1381 Staking. Cost. Siitte. Cost. falhoms Cost.
JANUALY . o eiee e [ 57710 | $643 30 | 1121-5 $1,012 08
February .ooeovean |emmmeamoaamaaaaao. 50 1-10 638 70 93 7-10 1,175 73
Mareh.. oo oo ol 73 906 50 | 8668 | 1177 42
April. o ooo.oo-. 41 $360 00 {.____..__. e a...| 9388 1,284 09
May o 35 788 00 6 7-10 53 60 53.83 735 88
JUNE.- oeeaameans 43 2-10 900 20 11 6-10 92 80 | 109.77 1,632 67
July.ocmr ceemann- 36 9-10 799 30 | 18 9-10 158 10 | 8522 1,298 47
August..ooooi.o.- 16 3-10 577 50 652 1-10 353 60 63.42 897 09
September..... .. 16 7-10 584 50 77 2-10 524 00 78.79 1,214 45
October ..... ... 27 945 00 85 9-10 585 90 | 103 2-10 1,687 76
November. -..._- 14 3-10 545 50 62 6-10 516 70 | 103 1-25 2,085 99
December_.._..... 16 6-10 415 00 60 6-10 596 65 87.81 1,755 18

CLIFF MINE.

At the old Cliff Mine little work of importance has been done during the
year. The agent, Mr. O. A. Farwell, died June 22, 1881, and has been suc-
ceeded in office by Mr. D. D, Brockway. Mr, IFarwell had resided in the cop-
per region for many years—as Agent and President of the Pheenix, and then
agent of the Cliff, and was widely known and much esteemed.

The mine is kept free from water, and some men are now working in the
80-fathom level, drifting east and west from the vein in No. 9 amygdaloid. It
will be remembered by those who are familiar with the mine and with its past
history, that these amygdaloid ““floors,”” especially the one above referred to
proved productive, and the working of it in somc of the drifts resulted
profitably.

The formation south of fhe greenstone is made up, in part, by these
amygdaloid belts which sometimes have been found, near the vein, to carry
copper in considerable quantity, bub any extensive working of them hasg never
resulted favorably. In the Cliff these beds were numbered in the order of
their ocourrence from the greenstone, and No. 9 was found to carry the
greatest proportion of copper of any of the belts crussed by the vein in the
mine. The company at the present time is exploring this belt. In the
80-fathowm level the men have drifted east and west from the vein about
20 feet. They are working here two power drills, operated with a Rand com-
pressor, which was put in last October.

In the 140-fathom level a few men are working a stope, 140 feet south from
No. 4 shaft. Itistheintention to push north to the greenstone in the lower
levels and thus explore the large area of unknown territory, which lies in this
direction. In the 200-fathom level the drift already extends to the north a
distance of 1,300 feet from No. 4 shaft.

The management also contemplates sinking a shaft 300 feet south from the
greenstone, and to carry it down to the bottom. Such a shaft, after reaching
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President; W. 0. Coffin, Secretary aud Treasurer; office, Boston, Mass. M.
AL Delaso, Agent. Richard Bawden, Mining Captain, Phenix, Mich,

The number of shaves is 40,600 ; par value, $25 per sharve.

The foliowing table shows the amount of sinking, drifting, and stoping done
in the mine for each month during the year, and the monthly cost.

. - No. of
1881, Siflemtxfgi Cost. I\Do;i(;{hf;‘et Cost. fstt(l)\;(:gs Cost,
dJanuary . ... | .| ... ... 57 7-10 $643 30 | 1121-5 $1,012 08
February ... o . 50 1-10 638 70 93 7-10 1,175 73
Mareh oo oo |, 78 906 50 86 6-8 1,177 42
Aprilo .. ... 41 $360 00 ... _.__. e e 9388 1,284 09
May. .. 35 788 00 6 7-10 53 60 53.83 735 88
June._ . .......___.. 43 2-10 900 20 11 6-10 92 80 | 109.77 1,632 b7
July. .. ... 36 9-10 799 30 18 9-10 158 10 85.22 1,298 47
August_. ... __.__. 16 3-10 577 50 52 1-10 353 60 63.42 897 09
September.__.. ___ 16 7-10 584 50 77 2-10 524 00 78.79 1,214 45
October...._._._._ 27 945 00 85 9-10 585 90 | 103 2-10 1,687 76
November. .._____ 14 3-10 545 50 62 6-10 516 70 | 103 1-25 2,085 99
December.___.___. 16 6-10 415 00 60 6-10 596 65 87.81 1,755 18

CLIFF MINE,

At the old Cliff Mine little work of importance has been done during the
year. The agent, Mr. O. A. Farwell, died June 22, 1881, and has been suc-

ceeded in office by Mr. D. D. Brockway. Mr. Farwell had resided in the cop-
+ per region for many years—as Agent and President of the Phenix, and then
agent of the Cliff, and was widely known and much esteemed.

The mine is kept free from water, and somo men are now working in the
80-fathom level, drifting east and west from the vein in No. 9 amygdaloid. Tt
will be remembered by those who are familiar with the mine and with its past
history, that these amygdaloid ““floors,’’ especially the one above referred to
proved productive, and the working of it in some of the drifts resulted
profitably.

'The formation south of the greenstone is made up, in part, by these
amygdaloid belts which sometimes have been found, near the vein, to carry
copper in considerable quantity, but any extensive working of them has never
resulted favorably. In the Cliff these beds were numbered in the order of
their occurrence from the greenstone, and No. 9 was found to carry the
greatest proportion of copper of any of the belts crossed by the vein in the
mine. The company at the present time is exploring this belt. In the
80-fathom level the men have drifted east and west from the vein about
20 feet. They arc working here two power drills, operated with a Rand com-
pressor, which was put in last October.

In the 140-fathom level a few men are working a stope, 140 feet south from
No. 4 shaft, It is the intention to push north to the greenstone in the lower
levels and thus explore the large area of unknown territory, which lies in this
direction. In the 200-fathom level the drift already extends to the north a
distance of 1,300 feet from No. 4 shaft.

The management also contemplates sinking a shaft 300 feet south from the
greenstone, and to earry it down to the bottom. Such a shaft, after reaching
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i,
the S0th level, wonid pass thence entively t‘nomh unexplored ground, and
would possibly open a mine that would prove mounctne, lying between the

North Armerican or South Cliff, and the Old Cliff Mine.

Still one wonld think it were a cheaper and equally offective way to
accomplizh what is desired, to refit the old Avery shaft which, it will be
remembeved, is just south of the greenstone bluff, and goes down vertically to
the 130th level, Dbub below the 80t h the drifts have not b°0n extended to the
south at all, except the 106th. In former times this ground was not thought
to be productive, bub it has nevor been tested to any great depm and thus
may, on further investigation, prove to be & valnable poriion of the lode.

The company has continued the work on the ash bed, begun -the previous
year. Three shafts have been sunk about 100 feet deep. No. 2 is 700 feet
cast from No. 1 shaft, and No. 8 is 650 fect sast from No. 2 !

The CHff is the oldest mine on Lake Superior, and once the most important
one. It returned in dividends 2,000 94 on all the money that the stock-
holders were called upon to advance, and was sold to the present owner, Mr.
M. H. Bimpson, of New York, for the sum of $100,000 in 1871. Since the
stopping of work in 1870 by the old company, comparatively liftle has been
done.

The mine is “n a transverse fissure vein, which crosses the formation at
pearly right angles. The mine lies south of the greenstone and is the only
one that has a shaft dowi through the greenstone from the top of the range.
This shaft is the one now used in hoisting.

The capital stock is $1,000,000, divided into 40,000 shares. D. I. Brockway,
Agent, Clifton, Mich. ; J. C. Trembath, Clerk, Clifton, Mich.

THE SENECA MINING COMPANY.

The Seneca Mining Company owns a large estate, lying in the range of the
prominent lodes that have been successfully worked to the south, and the prop-
erty is undoubtledly crossed by them; but unfortunately the formation is so
deeply covered with drift, and withal the soil is so swampy that exploration is
diffienlt and expensive. 'The property comprises Sec, 21, N. 4 and N, W. },
and N. W. 4 8. B, L of See. 22, and N. W. 1 Sec. 25 and N, 4 and 8, W. £
Sec. 28, and H. 1 Secec. 20, and K. § Sec. 29, and E. ¥ Sec. 32, and 8., B. £ of
S, W, L See. 32, all in T, 57, K. (;,a,

Many years ago some mining work was done on the propertyin the Kearsage
GO‘l"’lOIIl@l‘(Lte, and the work was abandoned. This work was on the N, B.
of Bec. 32, and in 1880 it was deemed best by the present owners of the
property to undertake further exploration. The location where this mining
work is being prosecuted is now known as the Ahmeck.

A shaft has been sunk in the foob wall at a short distance from the old
shaft, and been carried down to the fourth level, and in the second level a
crogs-cub has been made through the lode to the hanging wall, 70 feet hori-
zontally, the lode being about 50 feet wide. A second shaft, No. 2, has been
sunk 400 feet north from No. 1, and the two have been connected by a drift
at the second level. In the firet level no work has been done except to driff
to the hanging wall and o connect with the old workings,

In the third level the only work done consists in cutting out a safety

‘chambeyr for the men to resort to, to escape from the blasts.

In the 4th level a short drift has been made from No. 2 shaft.
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The plant consists of a hoisting engine, used to hoist from both shafts; a
pumping engine, and a Olayton compressor running four power drills.

Test pits have been sunk on the property in the Kearsage amygdaloid at a
distance of 1,130 feet east from the mine. These pits ave 50 feet deep
through soil and quicksand; the ground being o wet it is found to be difficult
to test the lode in this way, since, when the rock is reached, the blasts knock
out the timbers and go let in the quicksand and dirt and fill the shafts,

It is contemplated to cross-cut from the mine to the amygdaloid, through
the intervening rock, and thus obviate the difficulties arising from insecurity
of the soil, and prove the ground. A few vears ago this wonld have heen
a serious undertaking, but now, with power drills and high explosives, it is
comparatively a simple matter; when the inducement is sufficient the length
of the drift is of little consequence. The work thus far is for the purpose of
exploration. No stoping has been done and no copper has been shipped, and
i Is nob yot known whether the Ahmeek will become a mine or not.

The work is in charge of Capt. Daniels, the Agent of the Osceola. The
business office is in Boston. J. W. Clark, President; A. F. Bigelow, Secre-
tary and Treagarer.

The capital stock is $1,000,000, divided into 40,000 shares,

THE KEARSARGE MINING COMPANY.

The Kearsarge Mining Company owns the S. 1 of Sec. 6, and S. W. 1 Sec.
5, T. 56, R. 32, and the E. J, 8. E. L of See. 1, 'T. 56, R. 83, making a rect-
angle one and threc-fourths miles east and west, and one-half of & mile
north and south, comprising 460 acres of land.

The property is crossed by the several prominent lodes of this region, and
adjoins on the north the now celebrated Wolverine Mine, and has upwards of
3,000 feet of extent of the lode which, just at present, is proving so wonder-
fully productive in copper.

If the Wolverine continues to open favorably the management of the Kear-
sarge will also commence work, and will open on the same lode—the Kearsarge
amygdaloid,

They now have the matter under consideration, and it is likely that at least
test pits will soon be sunk to uncover the lode. The capital stock is $500,000,
divided into 20,000 shares. The business office Is in Boston. Joseph W.
Clark, President; A. S. Bigelow, Secretary and Treasurver.

The local affairs of the company are in charge of Capt. John Daniels,
Agent of the Oscecla.

THE WOLVERINE MINE.

No recent discovery in the copper region hag attracted so much interest as
does the so-called Weolverine Mine. The openings thus far made ave showing
go phenomenally rich that great curiosity is exeited o see how long this extra-
ordinary yield of copper will continue.

Two shafts have been begun, aboub 800 feet apart, and are only down about
40 feet from the surface, and already the shipment of copper has begun to the
smelting works, enongh having been obtained to more than vepay all the
expendituve that has been incurcred, including o small holsting engine and o

Compressor.

T

i
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The property consists of the N. £ of the S, K. + Sec. 7, T. 36, R, 32, thug
containing 80 acres of land, and adjoining the Kearsarge on the soutli. The
length of the lode on the property is about 1,600 feet, and crosses the south
line at about 850 cast from the southwest corner, and hears north about 40°
east, dipping northwesterly about 40°,

The work, thus far, has not determined the width of the lode; the shafts
being sunk along the foot wall, and no drifting done to the hanging. The
chief mineral associated with the copper is epidote, the lodeD sobmewhat
resembling the Isle Royal and Huron, of which lode it may be found to be
the northerly prolongation. The mine is a short distance east from <he high-
way leading from the Allouez to the Centennial, and about midway between
those mines. The company has been organized (February, 1882) with g
capital stock of $1,000,000, divided into 40,000 shares, 5,000 of which shareg
were sold for §5 per share, to create a working capital.

The officers are: T. W. Rdwards, President, Houghton, Mich. ; Edward
Penberthy, Secretary and Treasurer, Houghton, Mich. ; Richard Uren, Agent
Houghton, Mich. ' ’

The discovery of the lode is due to Capt. Johnson Vivian, Agent 0f§ the
Pewabie, Franklin, and Huron Mines, who some vears ago when Agent of the
Schooleralt explored this tract, and himself, with Mr. 8. L. Smith of Lan-
sing, purchased it from the State. The title was subsequently contested by
parties in Houghton, who claimed that it belonged to Houghton county. The
State velinquished its claim, cancelling the purchase by Messrs. Smith and
Vivian, and the county came into possession of the land, when it was sold to
Messrs. T. W. Edwards and Richard Uren, by whom the work now in progress
was begun, and who have organized the present company. Some dwelijinﬂs
are being bullt and preparations are making to build a stamp mill, the WatZr
to bo supplied by a small stream that courses across the property: A small
hoisting engine is at work to raise and lower the buckets, and a small Burleigh
compressor is now on the ground rsady to be put into operation,

THE ALL.OUEZ MINE. 3

It will be remembered that the Allouez Mine had, for several years prior fo
Septem ber, 1880, been worked on a lease, and thus, naturally on the resump-
tion of work on company account, very much had, necessarily, to be done in
the way of repairs, and still more, the company has been hampered by being
obliged to employ its underground mining force in making new openings.
Previous to the expiration of the lease a contract was made with the lessees to
open some new ground, and under this arrangement No. 2 shaft was sank one
lift, to the 12th level, and this level was also further connected with the 11th
by two winzes. In the lower level 200 feet of driffing was done—100 feet
each way—ifram the foot of the shaft.

The suspension of the company in 1877 was due to financial embarrass-
ment. ‘The indebtedness amounted to $160,710.38, 111,634.85 of which sum
besides interest to the amount of $16,390.98, was paid from the proceeds 0%
the lease, the company receiving one-cighth of the copper obtained from the
mine by the tributers, thus leaving a balance of $49,076,03 of the indebted.
ness still unpaid.,

_ The capital stock was, in April, 1880, by action of the stockholders,
increased o the sum of $2,000,000, divided into 89,000 shares, at which
figures it still remaing, ‘

1t
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The company resumed possession of the property on November 10th, 1880,
and immediately made an assessment upou the stock of $1 per share (%30,000)
to provide funds for the resumption of work.

As previously remarked, it has been necessary to push the openings, and
gtill they are far from being sufficient to mect the requirements of such a mine
as the Allouez. No.2 shaft, the only one which has lately been operated, is
now down to the 13th level, having been sunk one lift within the past year,
and No. 3 shaft is sinking to the 6th level, and will be continued to the 7th,
when it will be connected with No. 2, and will also be used as a hoisting shaft.

No. 2, the deepest ghaft, is down 1,150 feet, and the extreme distance from
the north end to the south end of the mine is about 1,800 feet. still further
to the north the same lode has an extent ou the company’s property of 1,116
feet, and south of the mine, the unexplored portion of the lode, on the prop-
erty, is 784 feet.

The center of the main ¢ shont”’ of copper Crosses No. 2 shaft at about the
gth level, and makes with the vertical an angle of 30°, opening upward to
the sonth. The ground actnally worked out in the mine is represented by &
block of grouund 750 feet to 900 feet wide, and 1,100 feet deep, having the
thickness of the lode. The mine is on the south fractional half of Sec. 31,
T. 57, B. 3%.

A remarkable ¢“slide’”’ extends down through the mine from the surface
200 feet south of No.1 shaft, and pitching to the north at an angle of 60°%
crossing No. 2 af the 13th level. This slide is soft clay loam, crossing the
formation. The 10th level is extending south to intercept & .good shoot of
copper that has been tound to follow the slide. During the past year the 8th,
9th, and 10th levels have been driven north to pearly No. 3 shaft, and the main
copper shoot of the mine is found to continne in these levels. When No. 8 i8
fitted up into & working shaft, this new ground will be stoped away and
boisted from it. No. 1, the south shaft, is used for the pumping shaft.

The lode bears N. 89° E., and dips 88° northwesterly; it is & very wide,
coarse, conglomerate belt, corresponding with that which further north imme-
diately underlies the greenstone. 1t is the same belt which is now being
opened at the Delaware—Conglomerate Mining Oompany——though, at the
Jatter mine it is claimed that the belt is richer in copper than it is at the
Allouez. They find richer specimens ab the Conglomerate than are found to
occur ab the Allouez, and likewise limited portions of the lode thab carry more
copper, but to what extent, this will affect the average yield to the advantage
of the former company remains to be seen. Iore, a8 at the Conglomerate,
the belt is very wide—twenty to thirty feeb in width—much too wide to work
to advantage.

The drifts are carried along the foot wall, and 4 feet ov 5 feot of the con-
glomerate are left next to the hanging to help supporb it. The hanging wall
Ts exceedingly poor, and requires trequent pillars to be left, together with con-
giderable thickness to the bottoms of the drifts and o portion of the lode in
contact with the wall, to support it.

The lode is not uniform in richness. The copper appenrs to be in seams,
where it occurs, alternating, in streaks. Tt is exceedingly lean in copper, but
requires to be all gaken down and snbsequently sorted, and even then very
much of it is stamped that is Teally worthless. Tleretofore the sorting has
been done on the floor of the shaft, bub a change in the railroad track is
being made so that hereafter the skips from up out of the shafts will dump
into a shube that will discharge directly into the car standing on the track that
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For sale of copper, 1,204,224 pounds, at an average price of 18 8-10 cents.  $226,488 53
For interest.. .. .....-.-.t e e e mm—e i mam 1,473 15

$227,961 68

The working €XPenses Were. .. .ueeoeocormacrormaoaozamamn- $197,735 18
Tands addition. .o e oot i iteciiemane maana 34,945 97
TEOEAL . e e eeee e e e e e . $232,681 15
Construction 2cCoUNt—eXPenses . .oueeoiiiiaiooaaiaianns 63,366 71
Total expendittres . «vve o eameceeemamccaccaiaa e e $206,047 86
227,961 €8
Expenses in excess of receipts. ..o $68,086 18
Receipts from ASSESSIMENES . .ot a e aimmma e een $1565,206 92
68,086 18
Surplus 00 RANA. oo e mm et emmmine e $87,120 74
102,600 00

Inventory of buildings. oo eooom i 2
Valuation of Machinery. oo, cuemam e ciaiiccecmcmmmamacaneaea e 185,364 45
Valuations of dams. @« oo cmmi oo aae oo camiancccmeemmem——mem o 7,600 00

Total valuation of machinery and buildings. oo ooomiiiranmanan. o $295,464 45

The officers are: Wm. C. Stuart, President. Wm. C. Stuart, John Banta,
Bdmund Ketchum, E. K. Goodnow, John Stanton, E. Coleman, C. H. Coflin,
J. M. Stuart, William Walls, Directors. John Stanton, Secretary and
Treasurer, 76 Wall street, New York. Fred. Smith, Agent, Allouez, Mich.
James W. Raymond, Clerk, Allonez, Mich.

Since writing the foregoing the following printed report of the company’s
affairs has been received, and is herewith included.

REPORT OF THE ALLOUEZ MINING COMPANY FOR 1881

At the last annual meeting the company’s accounts brought up to the end
of February, 1881, were laid before the gtockholders, and the directors now
present a statement of the operations for the remainder of the year ending
December 31, 1881.

The product of the mine during that perioed (10 months) was 1,645,175
pounds of mineral, yielding 73 2-10 per cent., or 1,204,224 pounds of ingot
copper, which realized an average price of
About 18 8-10 cents per POURd, OF. coneueemamammamecaccam e mmmmmnnan $226,488 53
Add balance of interest aCeoOUNt. _ . r e ceeacncramane e a e 1,473 15

$297,961 68
The working expenses at mine as per detailed statement

appended, Were . ... accieiieeaeccemmocamenoenea $107,735 18
ADD
Frefght. e e oo et e $6,633 42
Bmelting. ..o aieaieeee e 18,202 76
Commission and brokerage....cooeeoceiioauanan- 4,787 18
Marine InSUIance . oo oo cecmcnearcammmemmnn 686 71
OB 4 51C) 115 L PRI 4,735 90
e $34.945 97
Making the total working eXpPense. . .ocememmoumrsmaaememmnouameoaans $232,681 15
And showing a net deficiency of . _.coo oo aiiiaiiiian- e $4,710 47
There has also been expended in construction of machinery, buildings, 63,366 71

ete., as per statement appended....... e minmsmasmmmeemeemm—unnn

Making the total expenditure in excess of production. ... ..cooeemoenn-- $68,086 18

¢
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The surplus brought forward from last report was........... $75,206 92
Add assessment July 8,1881... ... ... Li.ii. 80,000 00

—_——— $155,206 92

Teaving a net surplus Dec. 31,1881, as per detailed statement herewith, of. $87,120 74

The production was considerably diminished by interruptions of work at the
stamp mill, caused by breakages of the machinery, and the time occupied in
changing the old worn-out stamps, for new stamps of greater power, while the
expenses were increased by the large amount of necessary repairs to machinery
and fixtures that have been made, and the extra work that has been performed
underground in preparing for an increased and regular out-put, the cost of
which has been included in the current expenses, the construction account
only covering the cost of new machinery, and additions to the equipment.

The mine had for a long time been worked by means of one shaft only,
which had reached the twelfth level, and it had become necessary that another
shaft should be brought into operation. This has been done as far the 5th
level, and substantial hoisting gear placed in position to operate both shafts.
A dam across Hill’s Creek has also been constructed, and a large reserve of
water thereby secured, which, it is B¥ieved will be of material assistance in
keeping the stamp mill supp’ize ¢it y water ia the dry season.

The mine and equipment are now in very mucs better condition for regular
and permanent work than when received back from the lessees in November,
1880, and we anticipate a regular production henceforward, to the extent
of the capacity of our stamp mill, now containing two heads of Ball’s
15-inch cylinder stamps, and there Is reason to believe that before the end
of the year another head can be profitably employed.

The.details of the expenditures, and of the improvements made will be
found in oar agent’s report, and in the mine accounts herewith submitted.

By order of the directors. ‘

i

: WM. C. STUART, President.
NEew Yorx, March 14, 1852. ; ’ s Lresiden

ASSETS AND LIABILITIES, ALLOUEZ MINING COMPANY, DECEMBER 31, 1881,

ASSETS.
Cash
____________________________________________________________________ $4,157 37
Loans: ....... e et e e cneemeaaoas 45,000 00
Accountsreceivable ... iiieiei i 2,304 42
Copper on hand, 211,693 pounds, s01d £0r. ..o oot i 42:209 68
$93,671 37
At Mine.:
CaSN. oo e $64 52 i
11 3 0 D Y=Y SO 41,661 97
—— . $41,626 49
Total assets.-_-_--_.---.__,_~.__________._-__---____--____-----__----.—-$135,.‘Z~97 86
‘ LIABILITIES
Agent’s drafts._ ... 21,417
Indebtedness at mine...............___ oo $21’$(13é gg
Accounts payable. ... ool 4:993 o7
——— $48,177 12
Balance of a88eb8. . oo i e -——87,130_;4:
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STATEMEN X N
NT OF WORKING EXPENSES AT THE ALLOUEZ MINE FOR TEN MONTHS

ENDING DECEMBER 31, 1831

UNDERGROUND EXPENSES.

Sinking shaft 42 6-10 feet, averagi
. . . ra
Sm_k1_ng winzes 39 feet, ax;eragin%rl%%ﬁ%
]lgqfc}ng 1,041 8-10 feet, averaginng $13.20
thg;till?g;%ggpéﬂlagsf 84 5-10 feet, averaging $18.80. ... ... ...
by y - ath i 0.92
]Suu‘n{h‘y co’ntracm athoms, averaging $10.22
ining captains, timberm "
plies used on company a(e:g(;lflrlst\mmers, and other labor sup

SURFACE EXPENSES.

bupellllte“dellce and vages of me(:hanl('s and labor ers

Ielephone lllle cost

Taxes

Insur ance on bnlldmos and ma ’hlllely
2 C C

RATLROAD EXPENSES.

Engineers m i
echanics, an
Fuel ’ < 3 d laborers

Labor and superintenden

1 nee
Ij‘uel (7,205 cords wood)
Supplies..._._....___.
Foundry bills.... ... ...

. §1,491 00
585 00
. 13,749 80

11,139 45
$111,003 74
5,844 50

- $4714 15
6,898 50
. 1,493 43

$13,106 08

...................................... $13,118 64

3,213 70
2,671 78

............................... 53 50

$7 883 65
1,273 97
193 44
2,094 07
1,717 39
314 74
252 63
$13,729 89
2394 58

$3.549 82
1,686 13
2,209 84

$15,898 90
19874 80
2467 87

$105,159 24

$19,052 62

11,335 81

7,442 79

41,102 34

Rock ste 3, 36¢
ock stamped, 63,362 tons. Rock stamped, per cord of wood used
E

8 79-100 tons.
per ton of rock, 19 pounds.

Cost of s it i 3
stamping and washing, 65 cents a ton.

Yield of ingot

Less rents received

At No. 1 Engine House:

At No. 2 Engine House :

8%

R OF MINERAL STATISTICS.

COMMISSIONE
MINERAL EXPENSES.
Transportation to smelting WOTKS. oot orananmmmnnnmommmmmnes $2,’3’§2 9(3;
Mineoral barrels and COOPETAZE. < cunnmmonoormezmrmmm= 22227777 :éé’{) %O
ASSAy GXPenses.....----- JR e il > 0 3540 3
$200,738 81
3,003 03

<. March 1 to December 31,1881 oooonuoonramnnrenn $197,735 18

Net working expenses, 2

CONSTRUCTION ACCOU NT.

$1,050 50
375 00

Boiler bought of Tribute Company-..
Blake steam PUMP. cocoeemnommmnsnsasmo=smm=""

‘Addition to building 26x12 feet, new stone cistern, and pul-

ley stands to Nos. 9 and 3 shaft-houses.........---- e
Double friction hoisting gear with foundation, new piston,
d galvanized heating pipe,

$2,568 14

steam ciest A B e 13397 82
At Rock House :
Addition to building 39x17 feet with new rock chutes...-- $2,600 0(_)
Drop hammer with gearing and belting . .cocaonmoninnan- 2,696 05
At Machine Shop -
New lathe and gearing. . ......co.ocoomsmmmmmmmmmroomoss $1,504 68
Underground : .
Three No.3 Rand drills ... oooonoononn--- e 1,817 (_)0
Seven hundred and sixty-six fee$ G-inch air pipe.----. ---- 957 50
One thousand and five feet 6-inch air pipe (1ap welded). .- 1,175 00
At Stamp Ml
New boiler house, BIX4S. .. oooomemnonmemmmmmommmrnens” 2,175 00
ew boiler IR

Two rotary PUMmpPS . oooccuooee comwmzosooeoos .
Two new mortars, 8-inch shafts and girts, three 15-1'nch
es, oalvanized heating pipe,

eylinders, two sills, eight braces, g 05,397 84
Oy

injector condenser, and three new boilers....---com-v--v-
HilFs Creek dam oo ococemmmoeommmmsome T 7,%;?) ?1’7

Railroad Creek dam . . ..ccooacouoammonommssmmmmmmsom s

' ) T $63.366 71

261,101 89

Total eXPENATBUIe. ..o oo omooca e tn st
Estimated value of buildings, machinery, ete., $102,600.

MACHINERY.

Hoisting engine and two boilers at No. 1 shalt, with winding gear and feed

pump.

Pumping engine and boiler.

Hoisting “engine (24x72), and 8 Loilers with double friction gear to hoist
from Nos. 2 aud 3 shafts, heater feed pumps, ete.

Two Burleigh air compressors, pump, 5 Burleigh drills, and 4 carriages, 4
Rand drills, 1,781 feet of G-inch alr pipe.

Upright engine, 6 rock preakers, drop hammer, pulleys,
ing at rock house.

At Machine Shop—T1'wo large lathes, 1 drill press, 1 planer, 1 bolb cutter,
small engine and driving fan.

One locomotive, 1 large rock car,
ington pump, Mo. 2; pump in No. 1 shaf
to 5th lsvel.

shafting and belt-

1

¢ small rock cars, 2 flat cars, 1 Worth-
¢ to Sth level, pump in No. 3 shatt,
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At Stamp Mill—Two heads Ball’s stamps, 2 engines, 3 new boilers and
smokestack, 4 old boilers, heater and feed pumps, washing machines, 1 lathe,
1 grate punch, 2 rotary pumps.

Saw mill engine, saws and fixtores.

Total valuation of machinery. .. ...oooii oo i 3185.364 45
Hill’s Creek dam. oot e e e e e e 7,000 00
Railroad Qami. ..o e e e e e 500 00

Valuation of machinery, buildings, ete. .. .o oo ioo- $295,464 45

AGENT S REPORT.

ALLouEzZ Mixg, Mrom., Februery 12, 1882,
JoHN STaANTON, Esq., Treasurer, New York:

Drar Siz—I herewith submit my report of operations at this mine, for the
period commencing November 10, 1880, and closing December 81, 1881.

On the expiration of the three years’ lease of your mine to the ‘“ Allouez
Tribute Company,’” the machinery and general mine plant needed consider-
able repairs. All the remainder of November and the larger portion of
December was consumed in making the most necessary repairs; the stamp
mill running only part of December, producing 33 765-2000 tons mineral. A
foree of miners was seb to work at once to extend some of the drifts, and
engage in other underground work necessary for an active campaign.

No. 2 shaft has been sunk 100 6-10 feet, from the 12th to the 13th level,
and passed through a promising lode the entire distance. The drifts from the
bottom of the shaft, north and south, advanced 73 and 78 feet respectively,
have shown good copper ground. A stope just north of the shaft has fur-
nished very nice stamp rock, and this block of ground promises well for
{uture stoping.

Twelfth level north of No. 2 shaft has been advanced 269 1-10 feet, making
the entire distance from theshaftof 325 1-10fect. For the first 50 feet the stopes
yielded very well, but from that point the rock contained a less per cent. of
copper. From the present appearance of the ground I look for a change for
the better. The 12th level south of No. 2 shatt has been advanced 102 5-100
feet, Total distance front shaft 458 5-10 feet. The drift has been carried 24
foet south of the crossing, and has shown very good copper ground as far as
the erossing. The entire block of ground opened by the drift has been stoped
down, with good results. This crossing, composed of a lurge clay scam, with
several feet of soft broken rock on either side, is a characteristic feature of
this part of the mine. Passing through No. 1 shaft (distant from No. 2
shaft 600 feet) between the 2d and 3d level it has, in its northerly dip reachsd
to within 144 5-10 feet of No. 2 shaft at the 12th lovel, and heretofore
uniformly constituted the southern terminus of the present worked chute of
copper ground. On the other hand the productive ground has attained in
length to the north of No. 2 shaft more than proportionate to the loss south
of the shaft.

The 11th level north of No. 2 shaft has been advanced 226 9-10 feet.
Total distance from shaft, 437 feet. The present head of the driff is in fair
copper ground, and the stopes have yielded an average quality of rock. The
distance to the level above (10th) being 75 feet, the extention of this drift
has been discontinued, with the view of stoping the entire block of ground
from the 12th to the sole of the 10th level, without any further intermediate

[ =
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drifting ; 320 feet north from No. 2 shaft a winze has been sunk 39 feet, and
holed to a rising stope from the level below. This winze was sunk for the
purpose of avoiding a large block of unprofitable ground.

The 10th level north of No. 2 shaft has been advanced 180 6-10 feet.
Total distance from shaft 596 9-10 feet, and nearly under the line of No. 3
shaft. The stopes worked in this back, although poor at times have on the
average produced moderately in mineral. The 10th level south of No. 2 shaft
has been advanced 182 2-10 feet south of the crossing. Total distance from
shaft 442 2-10 feet. The object of extending this drift was to prove the
value of the block of ground entering from the crossing to No. 1 shaft a dis-
tance of 340 feet. A trial stope carried up in the back about 20 feef, has
produced some copper rock, not sufficient, however, as yet, to prove it to be
workable ground.

The 9th level north of No. 2 shaft has been advanced 91 9-10 feet. 'Total
distance from shaft, 525 feet. For the last 60 feet of driving the drift has
shown very well. A stope carried up in the back has furnished nice stamp
rock. This development is in entirely new ground, none of the upper levels
Liaving been opened as far north of the shaft as this point. At the 8th level,
190 feet south of No. 2 ghaft, a winze, which had been sunk by the ¢ Tribute
Company,”’ for some distance, has been sunk 18 feet further and holed to the
stope below, The winze penetrated a block of unproductive ground. Indica-
tions, however, in the bottom of the 8th level, and a short distance south of
the winze were of such a promising nature that it was considered best to make
connection. Although a stope worked near the winze has so far not yielded an
average mill rock, still T am counfident that this block of ground up to the
crossing will amply pay us to stope away.

The 7th level north of No. 2 shaft has been advanced 55 5-10 feet. Total
distance from shaft, 250 5-10 feet. The further extension of this level has
been resumed with the view of carrying it under the line of No. 3 shaft; it can
be run through this level to No. 1 (pump) shaft, and the operating of a sec-
ond pumping outlit at No. 3 shaft dispensed with. At the same time the
Arift towards No. 3 shaft will pass through a large extent of virtually unex-
plored ground, extending from the surface to this depth, and it is more than
probable, judging from the appearance of lower levels advanced further north,
that we may meet with some paying ground.

The 4th level north of No. 2 shaft has been advanced 85 feet. Total dis-
tance from shaft, 125 fect. At times it has carried some copper, not enough,
however, as yeb, to prove it to be paying ground. It is my intention to drive
this level further north, in order to test this Jong run of new ground.

The 5th level north of No. 3 shaft has been advanced 22 8-10 feet, and has
been poor so far, and further driving has been discontinued for the present.
Some stoping has been done the past year above the 3d and 4th levels north
and south of the shaft, in ground formerly opened. At times considerable
.copper was met with, but on the whole the rock obtained was below a fair
average.

“Total Underground Work:

Sinking shaft. ... . iiaiaii i 100.6 feet.

Sinking WinZes. oo ociiiai i e 57, ¢

Driving levels. ... e eees 1,387, ¢

Driving for pillars. . . .« oo 104,

SEOPING . cee oo iammrocmi i cinaeacaceecacsemnmaneae e 5,943.3 cubic fathoms,
Ground broken in openings. ... coccaaaremeammanaaaeiaanaa 549, o
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The Copper-bearing portion of oyp
tributed through the lode, with 8eams or barg of poor
The stopes are usually carried to a widt]
towards the hanging wall. Near t]

lode ocecurs mainly in several feams djg-

ground x‘utervening.
1of from 14 to 99 feet from the foot

1e foot wall the lode is generally poor for g
distance out of from 2 to 5 feet. Althougl

1 the seamsg of copper ground eon-
tain a fair per cent of mineral, yet taking them in connection with the bars of
poor ground, and making such selection of

rock when broken and hoisted as jg
deemed prudent, the average mill rock is sti]] of low bereentage,

It will be our aim to sink No. 3 shaft beloy the 5th Jevel (itg present depth)
a8 rapidly as circumstances will allow and connect

it with lower levels going
north from No. 2 shaft, Part of the shaft (from 9th to 10th Ievel) can be

made by stoping. Until We are enabled to draw more mill rock from No. 3

shaft, almost the entire supply hag to be hoisted through No. ¢ shaft, which,

with all possible carg and -attention, is attended with some drawbacks and
risks.

Our construction account for the past year has been
tude, and as it entereq into all gur principal working d
quently, caused some shortage in production, and gy
production,

Coustruction consisted of ;

At the Stamp Mill.—Two mort
cylinders, sills and braces; heating pipes ; and injecture cop-
denser; 3 large flue boilers, and boiley house 52x42 feet; the Dhoilers have
ample capacity and furnish the required steam power with ease; the stamping
machinery jg doing good duty.

At the Rock House.—Addition to building 89x17
mer with gearing and belting, also new rock chutes.
stitutes a valuable addition to the outft of this part of the plant,

At No, 2 Holsting Works.—Stone foundation for gearing ; frietion hoisting
gear for two shafts; cap stone for engine bed; piston steam chest and gov-
ernor for hoisting engine; Worthington pump and galvanized heating pipe ;
large stone cistern ; addition to building 26x19 feet, and pulley stands to No.
2 and 3 shafts, The hoisting gear is g sabstantial piece of work ; it gives per-

fect satisfaction, and wil] be of sufficient power to hoist our rock for & consid-
erable depth,

At Ny, 2 Hoisting Works ang Compressor House.—A nearly new locomotive
boiler put in by the ““Trihnte Company,” ang bought of them ; one No.
6 Blake steam pump.

At Machine Shop.—We added t4 the former outfit 5 1
gearing, which i}l cuable us to do 2 Jine of work t}
have done by outside parties.

U/zdergrozmd.—-We added 4 No. 3 Rand power drills,
feet G-inch air pipe.

On Hills Oy

of considerable magni-
epartments, has, conge-
increased cost of sach

418 and S-inch shafts ang girts

; 3 15-inch
, rotary bumps

feet, and large drop ham-
The drop-hammer con-

arge new lathe with
12t formerly we had to

together with 1,005

eck, the stream furnishing the main supply of w
mill, we have bhuilt g large and substantial dam
body of water, that with the iy,
well outside the mi
out the year,
setting in of
winter, from o
The table

ater for onr
s which, when flled, will hold a

flowing stream and & portion drawn from the
1, will furnish enough t

0 run two heads of stamps through-
We have not drawn any water from the Gratiot River since the
vinter, and do not BOW anticipate any shortage during the
Ur present source of supply.
S of cost prepared by M, Raymond, onp clerk, show iy detaj]

«qouf ouo 03 *13 008 ‘AT xor
7AA0TIV_HdHL 40 NOLLOHAS TVNIdAL
ANIW .
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brity of its climate, from the extraordinary richness, extent, and variety of its
mineral deposits, stands pre-eminent among the minisg regions of the earth.
Its deposits of copper and iron are nowhere surpassed,—nowhere equaled, and
from no other region can those minerals with lessdifficulty or greater economy
be mined and transported to the markets of the world.

THE ATLANTIC.

In the copper region the richest deposits, so far as now kunown, are found in
Houghton county, and of the mines which are worked in this district, the most
southerly is the Atlantic; noted, not for the richness of the lode which is
mined, but for the excessive leanness of the deposit, and the remarkable fact
that from: this comparatively barren belt—ryielding only fourteen and a third
pounds of copper to the ton of rock—a profit can be secured; that all the
expenses pertaining to the equipping and operating of a first-class copper mine
can be fully met, and annunally —year after year—a dividend be paid to the
stockholders! That such a result can be achieved illustrates the great advance-
ment of mining work on Lake Superior. The problem has been thoroughly
worked out, the cost in every department of the mining work carefully item-
ized, and the whole so conditioned, that the entire expenditure is brought
within the conditions that secures a surplus. A few years ago it wounld not
have been possible to accomplish the results now achieved at the Atlantic.
Air compressors, power drills, high explosives, a more thorough knowledge of
mining work,~—the conditions to be met and difficuities to be overcome—a
more careful attention to details have led to this remarkable success.

It will be remembered that the predecessor of the Atlantic, the South
Pewabic, operating the same mine, was entirely ruined in the enterprise.
Aftter exhausting its capital stock and expending upwards of half a million
of dollars besides, and, in addition, having an unpaid indebtedness, the com-
pany went into bankruptey, and a new organization—the Atlantic—operating
the same property, began its existence in 1872. Bub the old company, while
shipwrecked itself, accomplished very muoch that made possible the success of
the new. It had opened the mine and demonstrated the uniformity and yield
of the lode; it had built the great stamp mill at the lake, and substituted for
the costly pumps originally used the more simple and effective launder that
supplies it with water. It had located and constructed the railroad to the lake.
It had introduced the elevated automatic railway, now an indispensable adjunct
at all the important mines. Thus the old company had paved the way—with
gold it may be—had done a great proportion of the essential, preliminary work
for the new. And the new company with a clean sheet, a tolerably well-
equipped mine, a pretty thorough knowledge of the sitnation, derived from the
experience of its predecessor, began a career which under the excellent man-
agement that has characterized the history of its affairs, has been, when we
remember the poverty of the lode, in a remarkable degree successful.

The Atlantic lode is a very wide amygdaloid belt, running and dipping with
much regnlarity. It is said to be uniform; by which it is meant that it i8
everywhere equally productive, and this is measurably true. When compared
to many other amygdaloid deposits, it is certainly uniform; but in reality a
great deal of the vein is practically barren, the copper occurs in small bunches
—pockets—particles of copper occurring here and there, so that it is not eagy
to tell where it is and where it is not. Careful searching may fail to disclose
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any copper in the surface of a rock, yet in the interior it may be foun(_l. Some
portions of the lode are richer than others, yet in nearly all of it a little cop-
per may be found ; but everywhere the percentage is so small that it don’t pay
to select it, to attempt to sort out the worthless rock; the only way is to mill
it all, the comparatively good and the poor, and get the average result. So
that with the exception of the pillars that are left to support the hanging wall,
the lode is all taken down ; the mine is like an underground quarry ; the prob-
lem is how the most cconomically and safely to remove the deposit and to sup-
port the insecure hanging wall. There is no dead work in sinking and drifting
in search of ground that will pay to stope ; they push right along and it all goes
to the stamps.

The inclination of the lode is 45°, northwesterly, so that the lode, in dip, in
width, and in uniformity of composition, is favorable for economical working.
The only serious drawback is the unstable character of much of the hanging
wall. A great deal of timbering i required to sustain it, and even then very
much of it falls, sometimes in great bodies, crushing the timbers and all
beneath it. One wonders that the workmen do not get killed working beneath
these ponderous rocks that seem liable to fall at any moment, but they do not.
Capt. Tonkin states that no person has ever been killed, in this manner, in the
mine. When working beneath a roof that gives indications of falling it is
carvefully watched. The men insert wedges in the seams or cracks, and
observe the progress of loosening which takes place. Besides, when about to
fall there is generally a preliminary movement and slight noise, which men work-
ing in danger are quick to observe and thus to make their escape. The most
Jamentable instance of a fall of this kind in any of our copper mines, occurred
at the Copper Falls, in 1874, when seven men were crushed beneath an exten-
sive fall of the roof, and before their bodies could be recovered from the rains
they were so badly eaten by the rats as to be almost unrecognizable. Rats
infest the copper mines, and they are of great value, acting as scavengers,—
removing all the refuse and filth which, otherwise accumulating, would be
unendurable.

But to return from this digression. The uniformity of the Atlantic lode,
its width and steepness of pitch, as previously stated, favor a modification of
mining it, greatly to the company’s advantage. No sinking or drifting is
done in the sense that is practiced in most other mines. The vein is one great
stope, and it is cheaper to pay $13 to $14 per fathom for stoping than to pay
$30 or $35 per foot for sinking. If the vein were less uniform, having
stretches of barren ground, etc., 1t would be necessary to open ahead to extend
long exploring drifts, in order to find the good ground and escape the poor.

The mining work is let to parties at differcnt prices. The advancing party
takes out the whole width of the vein from foot to hanging, and a track is laid
along the hanging, and stulls and lagging are placed in along on the opposite
side, far enough removed to give space for a platform between the line of stulls
and the track for a platform sufficiently elevated to bring it at the same
height of the top of the cars. A second party, working one or two drills, fol-
lows, taking out as before the entire width to a height of twenty feet, then a
third, and so on, the ‘“dirt’’ or loose rock being allowed to roll down against
the lagging, whence it is drawn out oun to the platform and shoveled into the
carg, and trammed to the shafts. About eight fect of ground isleft in the
bottom of the drifts, and pillars are lelt upon either side of the shafts and
elsewhere, also, as deemed necessary. To secure the ventilation, cte., instead
of lowering a winze, it is simply necessary to break a hole through the bottom
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of the drift. 'T'he shafts in the same manner are stoped out from below, car-
ried up instead of being sunk, as it is cheaper to allow the rock to roll down to
the track iu the bottom of the drift than to hoist it, as is constantly necessary
in sinking. The tracks follow the hanging and have some curvatures, due
mainly to the widening and narrowing of the vein.

The men advancing the lower drift, while carrying the whole width of the
vein are paid as if it were a drift, 1. e., they receive $10 per foot for drift, 5
ft.x6 ft., and §12 per fathom for the remainder of the vein, embraced in their
contract but carrying both along together. The second party receives $9 per
foot and $10 per fathom, or the price paid may be $7 per foot and $9 per
fathom. The price varies somewhat, depending on the width of the lode,
character of the roof, etc.,—the wider the vein the cheaper it is stoped.

The contracts are made for three months, and may prove favorable orother-
wise to the miners; they take their chances and must abide by the result. But
they make wages anyhow, and usually realize about the same resulf, finan-
cially. If their contract proves an easy one they work shorter shifts—eight or
nine hours. If it is a hard one they work harder, ten or twelve hour shifts—
that is all. Dikes of trap occasionally occur rising up from the foot wall,
but they never extend to the hanging,—across the vein,

No. 8 shaft is down to the 12th level, the deepest point in the mine. Here
& pocket of unusnally rich ground was intercepted, yielding largely in barrel
work. Great hopes were entertained that a new era had dawned in the exper-
ience of the Atlantic. Greater depth having been reached an increased rich-
ness in the lode was found to occur; but these pleasant anticipations were
doomed to disappointment, and the necessity still exists of exercising on the
part of the company its accustomed economy. As the opening enlarged the
vein assumed its normal condition of richness, or rather, leanness. Thisrich
pociet extended about 15 feet to the north of the shaft, and about the same
distance to the south.

No. 11 drift is extended south towards No. 4 shaft, or beneath and beyond
it, as No. 4 is only to the 9th level, but they will rise up in the shaft. In this
drift there are now 5,000 or 6,000 tons of rock lying against the lagging
ready to remove. The stulls, lagged up, answer as bins to hold the rock.
Toles are cut through the lagging to let it out upon the platform ; it is thus
very readily and cheaply handled. This drift (No. 11) extends north from
No. 8 shaft 400 feet, but is not yet connected with No. 2 shaft.

In the 10th level, north from No. 3, it is opened 700 feet; 100 feet more
will connect it with No. 2. The end of this drift is looking extremely well,
and yields considerable barrel work in addition to an increased percentage in
the yield of the stamp rock. In this drift a large amount of the roof has
fallen.

The 4 shafts arve connected in the 1st level, and Nos. 4 and 3 shafts are
connected in all the levels down to the 10th, and Nos. 2 and 3 in all levels
down to the 9th. The 4th, 5th, and 6th levels are extended from No. 4 1,200
feet, and 5th and 6th about 900 feet.

The work in the mine is admirably distributed, avoiding all interference
and securing the greatest possible accomplishment. No more than two drills
—seldom more than one—are used in a drift, and they are not allowed to be
idle; at noontime part of the men, operating the drill, eat at a time; the
others keep it at work.

The underground filling and tramming at the Atlantic is done at a lower cost
than at any other mine—the average cost per ton being only 17§ cents. The
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trammers geb $1.50 per day, and a set works in each drift. Tallyis keptin the
engine house of the number of skips hoisted for each party, and it is thus
known every night how much each has sent up, and soa check is kept on their
work; that is, it is kuown how much the party should do, and if the work
does not equal the requirement the men may be called to an account. There
are just enmough men kept in a place to work to advantage. One car
works in a place, that is to tram in the same level in the same direction, to
the same shaft. The amount sent up by a party varles with the distance
they have to tram. In the 10th level tramming 700 feet from the south end
of the drift, a party will send up 18 to 21 skip loads in 10 hours if they take
from the drift. If theyload from the platform they will send up 21 to 22
skip-loads in 10 hours.

In the 11th level, where the runs arc short, they will send up 25 skip-loads
in the same time. Two men work each car.

The following results arve obtained from tabulating all items of cost and
and securing the average; treating the rock at the rock house, including
expenses of engine and all other expenses:

Cost per £01 OF TOCK. oo mmne ettt
W Cwow w6 fop tramming and filling in the mine. ..
@ s W Afop pajlroad transportation
«w o« o« & for gtamping, washing, including repairs and new ma-
chinery at stamp millo oo il 421

Entire cost per ton of rock, including all expenses of the mine_......_...... 17

When we consider thab this rock is mined 500 feet to 1,000 feet under
ground, is trammed to the shafts and hoisted to the surface, taken to the
rock house and passed through the breakers, transported by railroad four
miles to the mill, and there stamped and washed, and the whole done at a
cost of $1.75 per ton of rock, that yields only 14} pounds of copper, it is
unnecessary to comment upon the skill and economy of the management,
With the copper selling at an average price of but little above 17 cents per
pound, aud making a net profit for the year of upwards of $82,000, is a rec-
ord of which any company might well be proud.

The Ailantic always comes up to its promises; whatever is predicted for the
ensuing year is certain to be realized—in striking contrast to the history of
some old companies in the earlier days, which in each prospectus promised
great things and realized the reverse.

The length of the mine is 3,230 feet. No. 1 shaft is 250 feet down ; No, 2,
800 feet; No. 8, 1,100 feet; No. 4, 900 fect.

They are connected on the surface by a straight, elevated, automatic rail-
road, which extends also to the rock-house, standing in line of the shafts.
The car starts from No. 2 with a skip-load, 1} tons of rock, and runs to No.
3, then stops and takes another skip-load, and runs on to the rock-house.

A new compressor building, pump-house, No. 8 shaft-house, have been con-
structed within the last year, the old having been destroyed by fire in June
iastl. The new shructures are of stone, with slate roofs and substantially

uilt.

The engine and hoisting machinery for No. 8 and No. 4 shafts Is placed
between the compressor building and the rock-house. No. 2 hoisting machinery
isin a separate building, standing north from the shaft. The machinery is
grslt—olass. The compressor, a new Rand duplex—is now operating 16 power

rills.
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The great bumping engine is g magnificent piece of workmanship, 22 feet
cylinder, 8 feet stroke ; wood is uged under the boilers, the stock of which for the
coming year is now being drawn and ranked, and costs $2.80 per cord, first-clagg
hard wood. Capt. Tonkin bought the timpey standing, and hires it cut and
drawn. The dwellings and other buildings on the location are sufliciently
commodious and substantial,

A foreign gentleman, interested in mining, lately visited the Atlantic, went
through the mine, the stamp mill, over the railroad, observed the cars whir-
ring along the high trestle to the great rock-house, the comfortable dwellings
for the workmen, the costly machinery, etc., and realizing the magnitude of
it all, exclaimed : ‘¢ All this on three-fourths of one per cent P’

The details of the working of the mine and the financial statistics, etc., will
be found in the following annnal report of the company for the year 1881, I
also include an interesting table of statistics of the Atlantie Mine, prepared
by E. P. Kibbie, editor of the Northwestern Mining Journal,

REPORT OF THE ATLANTIC MINING COMPANY FOR THE YEAR 1ss1,
The directors bresent the following statement of operations during the year
81:

The production of mineral was 3,632,841 Ibs., which yielded 69 59-100 per
cent., or 2,528,009 pounds of refined copper.  The shipments to market dur-
ing the year amounted to 2,546,544 pouuds, which realized an average priee of

17 12-100 cents per pound. The following is a Summary of the year’s husi.
ness :

PRODUCTION.
Copper sold (2,546,344 1bs. at 17 12100 cents) ... . $435,975 22
Copper at smelting works, Dec, 81,1880, [ TTTTTTTTTomee $53,608 00

Copper at smelting works, Dec. 3], 1881, 291,346 Ibs., valued at

Heentsnet. L LTI L0 Ibs, valued 46,615 36
———— 6,992 b4
Net value of Produc Of 1881 ..o - -.$428.982 59

COSTS,

Working €xpenses at mine, ag per clerk’s tables.. .. $290,448 82

Smelting, freight, and all other €Xpenses as per balance sheet_. 55581 92
Net OPOTREING CXPONSCS. T 346,030 04
Showing it exponod e $82,952 55

The amount expended in completing outfit of bower drilling machinery,
and charged to construetion account ywas... Z [ "8 Machinery, 7,372 13
Leaving as net T $75,580 42

The surplus, Dec, 31, 1880, estimated ab........___ T $263,320 02

included 738,896 1bs. copper then unsold, valued at 81s¢c., but

which only realized 16 3-100c., a reduction of 27 ° 18,208 80
The actuai surplus Dec. 31, 1889, being.. ... T 245,111 22
Making the net surplus, Dee. 8L1881 ... 320,601 64

As shown in detail in the annexed statement of asgets and Liabilities, from
which a dividend of $2 per share ($80,000) was paid February 1, 1882,
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BALANCE SHEET, ATLANTIC MINING COMPAN Y, DECEMBER 31, 1881,

REAIL ESTATE,

M inery : at con-
Tines, railroad, stamp mill, and machinery, as valued §659,642 11
b

solidation .. . iieeaoaaalos 16664 41

"""""""""""""""" — —— $076,306 52
Woodlands purchased. ... ooooeovoosrorne o 2863:582 5

General expenditure previous to 1881

EXPENDITURES IN 1881,
$298,452 83

ARG M. oo 13,021 02
R A
grl;féﬁing T 1,820 ig
Insurance........ ~~---""""""_‘ ___________________________ 2,%3)51; Er
EROKOTAGE. oo --oonon oo 5o 50
Storage.----—------------:_'_'_‘: ________________________________ 378 o1
BXPONSES- .- B 354084 05
Interest.........ooo.oo.. ' — 80,000 00
OoTdends. oo e 4253 42
e T e
Copper bills. ... P Tt L T T 122412 14
Copper on hzmd, (SOld’ 637’974 S.) """"" ————————

$4,172,087 89

idi - $700,000 00
Capital stock as consolidated, (40,000 shiu*es of $17.50 paid m)__::::_-:n $ 000 99
nggsmilﬁs 5n stock of Adams Mining Company.. .. .......... 250008 09

Assessments Nos. 1,2, 3,4, and &

___________ $2,748,163 21
Sales previous to 1881 ... ... ... ..... 135975 2

SalesIn 188L. . . el 35,97 B

............ 12,095 80

$4,172,087 39

J 3y LANTIC MIN Y, DECEMBER 31, .
" ASSETS AND LIABILITIES, AT IINING COMPAN D EI 881

ASSETS.

--------- e
"""""""""""""""""""" a1
g T T T ’
Coppor b”isa'ria'hé%'éi&'iﬁs‘.ﬁ’sb’]h’i&ifZ:IZI--.---..--_.t.-;éé____.--_::: 412 1
80pper~ 01? sinelt’inw ivorks, 291,346 1bs., valued at 16 cents net....._. ; °
e ) $264,779 53
13
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ot AT MINE.
Goal 1 LTI 1295 05
Wood. .. e T 12,730 00
Supplies. ... T e om0
Merchandise, provisions,ete.... LTI e 28’534 &
______________________________ 50,825 84
—_— — $99,880 34
Totalassets..._.___._ . _@ p
__________________________________________ $364,659 87
LIABILITIE
Agents’ drafts outstanding..__.__ o
Indebtedness at mine ... [lTTTTTTrmmmemeeemeeeea Ty %
Accounts payable.. T e 2][2,612 8
___________________________________ ,095 80
——— 43,968 23

———

Balance of assets___...________ i i
_______________________________________ $320,601 64

].\Ilne [)1 wnt consisting of engines, sta mp mil Inlplen]el S t as per in-
< ? il
£ g a l, 1§ s CLC., as per

Mimber Tands 7T e o 41
_______________________________________ 16,674 41

$396,311 49

STATEMENT OF WORKING EXPENSES AT THE ATLANTIC MINE FOR T

ING DECEMBER 31, 1881. YR END.
UNDERGROUND EXPENSES,

Sinking, 104 8-10, average £17.5
Drifting 1,856 5-10 feecfavgagoe $10.08

Stoping 8,042 139-216 cubic fath erage §11.17. 711" 09985 o9
’II)‘lmbering,‘tramming, and labgp?%,_{_lfr?_l.age T 100 o
owder, candles, fuse, etc., used on compa-ns; -a-c-c—o_lir.ﬁ;:: ————————— 4%’?%) %
Less profit on supplies....._._ $lg?’gg§ 0
_____________________________ ,293 60

——§135.350 02
SURFACE EXPENSKES.

Iiabol su )p]l(}s and materials used aftex de(hl(f‘ m edit ]‘QHIS &67 25 63
i ter
[} y 9 gcl - ,9

}i*“ire Insuranee..__ . 00 [TIITTTIITIIIm e e
axes ... eI 316 56
_____________________________________ oo 3531 gl)

$73.098 38
_____________________________ 3750 44

o 70 ]

Labor.. RAILROAD EXPENSES. o
Ful 01T T %050 06
Supplies and materials. .. 111 TTTTTTIIT e Toos 9
................................. . 1,008 77
Less amount charged for hauling freight $10’?§§ §9
................... a0

— 10,031 35

Labor STAMP MILL EXPENSES.

Fuel 11T Boits o2
Supplies and materials. | 11T e e
Insurance ... TITITITTTTme e 1 o
______________________________________ 593 28

Total cost of stamping and washing 176,055 tons of rock 74,889 61

............. 4,

Total running expenses in 1881.... $290,
.................................... 290,448 82
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CONSTRUCTION ACCOUNT.
Second half of Rand’'s Duplex Compressor. ... ... ... . .c...-- $3,§00 00
Eleven new power arills. oo 8,720 00
Materials, et  cnouoem o rm o 252 13 87372 13
Total expenditures at mMIne. ...l $297,820 95

AGENT S REPORT.

Arranxtic Ming, L. S., MicH., |
January 1, 1882,

JOHN STANTON, 1sq., Dreasurer Atlantic Mining Company, New York:

Drar Str—The following is a statement of work done, and the results of
the same, for the year ending December 31, 1881.

No. 2 shaft has been extended within a few feet of the 9th level, and is in
working order to the 7th level.

The 9th level has been driven 105 feet north to No. 2 shaft, and is close to
the transverse vein. There is a quantity of ground to stope in the back
between Nos. 2 and 3 shafts, which will be left until No. 2 shaft is in working
order to this level.

The 8th level has been drifted 120 feet north of No. 2 shaft, but is still in
the strip of barren ground which extends each side of the transverse vein.

The 7th level has been extended 195 feet north of No. 2 shaft, and the
show is very good in the present end. Some very good rock has been broken
from the back of this level.

The north end of the 5th level is now 420 feet north of No. 2 shaft, and
320 feet south of No. Lshaft. A large quantity of rock has been taken from
this back, but the yield has been hardly up to the average of that taken from
the other parts of the mine.

The 3d level now extends 270 feet north of No. 2 shaft, the back producing
aboub the same grade of rock as the 5th level.

No. 8 shaft has been sunk from the 11th to the 12th level, and the drifts at
the 12th level have just been started. We have taken from this shaft splen-
did stamp rock, also a quantity of barrel copper. I think this lift has opened
the most coppery ground I have ever seen in the mine.

The 11th level has been extended 300 feet north and 800 feet south of No.
3 shaft with good results. A Jarge quantity of good rock has been taken from
the back of this level.

The 10th level north of No. 3 shaft is 510 feet in length. The treacherous
nature of the hanging wall necessitated the leaving of a large quantity of
good rock standing in the back. I find, as we attain depth, that the hanging
wall i3 getting weaker and requires more pillars, larger arches, and an
increased quantity of timber to keep the mine in a safe condition.

No. 4 shaft has been connected with the 10th level. We are driving and
stoping in the 10th, 9th, 8th, and 7th levels south of No. 4 shaft with about
the same results as in the past.

Number of feet sunk. ... eeiiciacmeann 104 8-10
Number of feet drifted. ... e 1,856 5-10
1,110 179-216

Number of cubic fathoms stoped in rising stopes. ... oo iimao.
Number of cubic fathoms stoped in ordinary stopes. .. ... o .na-
Total amount of cubic fathoms broken in openings andstopes.........

7,831 176-216
9,240



100 ANNUAL REPORT OF THE

There has been quite a reduction in the price of breaking ground compared
with 1880, caused by working power drills, At the opening of the year we
were working five drills, and have since increased the number to 16,

STAMP MILL,

The mill has stamped and treated 176,055 tons rock, at a cost of 42 54-160
cents per ton. The yield being 20 63-100 pounds of mineral, or 14 86-100
pounds refined copper for each ton of rock treated.

The machinery is in good condition, and has done the work very satisfac-
torily.

RAILROAD,

The railroad is in good condition. During the year we put in 666 new ties,
and have taken a large quantity of dirt from the ‘cuts, to finish filling in the
ravine near the mill, which was spanned by a large bridge. The amount of
rock transported over the r i
ton. The freight carried from the dock to the mine is 788 1987-2000 tons,
the expense of which is charged to the different accounts. The locomotives

and rolling stock are in good repair and running condition, and are able to do
the required work of the road for years,

, MACHINERY.

On the 29th day of June last we had a very severe accident. A fire broke
out in the top of No. 3 shaft-house, and a strong wind carried the flames upon
the pump, and compressor houses, destroying all the woodwork of the houses
and machinery, The bump was started in 3 days, the compressor in 14 days,
and hoisting from all the shafts by the 25th of July.

The compressor-house is built of stone, a
are the pump and boiler-houses. The cost
by the fire is about $3,500. The rock-b
hoisting machinery, pumping engine and m
are all in good working condition.

.

nd covered with a slate roof, as also
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of rebuilding the portions destroyed
reaker engine and machinery, the
achinery, and compressor machinery

CONSTRUCTION.

The construction for the year consists of one-half of Rand’s Duplex Com-

pressor, 2 Rand drills, and a donkey engine for underground purposes.
In conclusion I would say that with the present appearance of everything

connected with the mine, the prospect for 1882 is as good, if not better than
that of 1881. Yours very respectfully,

2
e

WM. TONKIN, Agent,
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The following is a statement of totals and averages, of product, cost, etec.,
of the Atlantic mine, from 1875 to 1881, both years inclusive :—

Total product mineral, pounds. ... .. i 20,819,506
Average product (yearly) of mineral, Ths. ... .o L ... 2,974,215
Average percentage of mineral . ... ... L. L L liiiiiaiaiios 70.88
Total product of ingot copper, IbS. cu . iiaaaaaes 14,752,753
Average product of ingot copper, 1bs.. o i 2,107,636
Average mining cost of ingot copper, per pound._. . ... ..o..... 14.31 cts.
Average smelting, marketing, and other expense, per pound._._... ... ... 247 ets.
Total cost of ingot per pound, markefed. ... ... oo o o iiii.. 16.78 cts.
Average sales of ingot copper, per pound. .. . _.ooooiol.l_o.-. 18.84 cts.
Average profit per pound on ingot, marketed. ... _____ . ... ... ... 2.06 cts.
Total tons of T0CK SEAMPEA. - oo wn ot e oeeeeae e cemm e e #991,946
Average tons of rock stamped, Per Jear. . ... oooooool L oeicccacaiaaeaaa- 141,706
Average vield of mineral per ton of rock stamped, pounds___..__...._._ 20.98
Average yield of ingot copper per ton of rock stamped, pounds._..__._. 14.87
Average cost per ton, stamping and washing. ... ... ... 44.62
Total number of fathoms of ground broken in openings and stopes.____. 55,402
Average number of fathoms of ground broken in openings and stopes... 791414
Average yield of mineral per fathom, pounds. .. . .cooiaiaaaoaon 376%
Average yield of ingot copper, per fathom, pounds. ... ... 26644
Total construction aCCOUNE. « ... - o ceccem s oee e e cecmmm e cmmmmicmamaan $122,193.54
Average annual construction acCOMNE . oo oo ciiiaieeaaaaooo 17,456,22
Average annual profit (including improvements charged to construction

ACCOUNEY - o o oo e e e e e e e e e ae e amamm e 60,789.38
Average annual profit, excluding items charged to construction account. 45,525.80
Total dividends paid t0 date. .o eaan oo iec o cmc e ceecaaean 140,000.00

The capital stock is $1,000,000, divided into 40,000 shares, $25.00 each,
817.50 of which has been paid in. Business office, 76 Wall street, New York.
Jos. E. Grey, President; J. Stanton, Secretary; J. M. Mills, Treasurer; Wm,
Tonkin, Agent; Capt. Peter Floyd, Mining Captain; B. C. McKeyes, Clerk.

THE BURON COPPER MINING COMPANY.

This company, it will be remembered, was organized in 1880 with a capital
stock of $1,000,000, divided into 40,000 shares.

The Huron is an old mine, first opened in 1855, and represents one of those
unfortunate locations with ~which the copper region is too familiar. In
reopening the mine and resuming operations upon this abandoned property,
the management has proceeded cauntiously; evidently they want fo ascertain
the value of the mine first, and not to expend any more upon the surface than
is nnavoidably necessary to carry forward the underground work, the main
purpose being to push the openings.

Two shafts are working, No. 6 and No. 8, and a portion of last summer, No.
10 shaft was working also. No. 6 shaft is to the 8th level and No. 8 to the 9th.
All the shaftshave been provided with new skip-roads. A new engine house has
been built and furnished with new engine, 26 inch cylinder; also friction gear,
hoisting machinery for No. 6 and No. 8 shafts have been provided. An engine,
10-inch cylinder, hoisting machinery—{riction gear—-have been erected to
operate No. 10 shaft, This shaft is down to the 5th level. A new pumping
engine—16 inch cylinder—has alzo been provided.

Five years ago, while the mine was run on tribute, a water wheel was built
at the mill to run the stamp and other machinery. The wheel is 30 {f. diam-

*In computing this total and the three averages following it we have increased the tons of rock
stamped in years previous to 1880 at the rate of one ton for each car sent to mill.
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eter and 32 ft. breast. The company repaired this mill and operated it during
seven months of the past year, using the water wheel to furnish the requisite
power. The mill shut down in November last, owing to some breakage in the
driving gear, and repairs not having been made the mill has since been idle.
They operated fotir batieries—sixteen stamps—Gates pattern. Since the mill
stopped the rock has been transported to the Pewabic mill.

To increase the water, a ditch has been recently made one and a fourth
miles long to o branch of the Pilgrim river. The water is drawn from the
dam to the mill in a race 2,000 feet long. The mill will work up about 700
tons per month. As now selected the rock yields about 3.5%.

The company has employed on an average 111 men, and has obtained
298,153 1bs. of mineral.

The number of feet of shafting sunk is. .. ... ... ... .. .. aoioi.oo_._. 369
The number of feet of winzes sunk is. . .. . . o.o....... 383

The number of feet of drifting done is. . ..o o el 1,052
The number of fathoms stoped is.. .. . o i 532
All the ground broken in the mine, estimated in cubic fathoms, amounts to. 862
The total amount expended during the year ... .. . . . . _.........883,707.04

The general office is No. 4 Exchange street, Boston. D. L. Demmon, Sec-
retary and Treasurer; Johnson Vivian, Agent, Houghton.

The description of the property is: 8. 4 Secs. 1 and 2, T. 54, R. 34, lying
south of the Isle Royal and north of the Atlantic.

The following report of Agent Vivian will give all the mining'details.

I submit the following report of the operations at this mine for the year
ending December 31, 1881 :

SURFACE.

To protect the dam from injury during the spring freshets, it was necessary
that considerable work should be done on it. Last spring the creek got so
high that it threatened the destruction of a large portion of ifs bank. To
prevent a recurrence of the like, we have taken out a large amount of timber
that was used in its construction which was badly decayed, and substituted
therefor clay and gravel. We have raised a portion of it. The water ditch
from the dam has been extended a little over a mile, where it intersects
another creek, which has greatly increased the amount of water that runs into
the reservoir.

From April 15, last, to Decembwer 31, we ran from 10 to 12 heads of stamps
with water power, which treated all the stamp rock taken from the openings
and a few trial stopes.

We have commenced repairing a portion of the mill, and shall have 16
heads of stamps ready for use by the 1st of April; and, if we get the amount
of water from the new ditch that we expect, we shall be able to treat about
double the amount of rock that we did last sammer, thus admitting a corres-
ponding increase in the product. For about three months during the winter
we shall stamp at the Pewabic mill,

Additions to Nos. 6, 8, and 10 shaft houses have been put on to facilitate the
handling of timber that is sent into the mine, and assorting the rock that is
taken out, ete.

MACHINERY,
All of our machinery, except the stamp mill, is in good running order. It

may be necessary to put in a new foundation to the pumping engine next sum-
mer, which is only a short job.
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We have purchased a diamond drill to explore some of the many lodes that
run through this property. Two—the conglomorate and epidote—Ilodes were
found between two and three hundred feet below the surface, in boring two
holes about 600 feet apart. Both of these lodes contain copper, but not
enough has been found to pay for working.

We have stopped operations with the drill for the winter, but as soon as the
weather permits we shall start to bore again.

MINING WORK.

No. 8 shaft has been drained of water from the 5th to the Sth level, and
sunk from the 8th to the 9th level. A winze, 60 feet south of the shaft, has
been sunk to the 9th level. Both of?these openings passed through a large
lode, which contains a very fair amount of stamp and barrel copper ; and some
parts of the ground exposed are rich in stamp and barrel mineral. The old
skip road, which was in very bad condition, has been taken out from the 3d to
the 8th level and a new one put in; this was a very expensive piece of work.

The 9th level has been opened 50 feet; the lode at this point is showing
some good stamp rock. .

The 8th level has been extended north 160 feet; the lode in this opening is
poor. The 7th level has been opened north 25 feet, and a winze sunk 25 feet
to connect with a stope in the back of the level below, which has laid open a
good little bunch of stamp copper. The 6th level has been opened north of
this, No. 8 shaft, and connected with the drift from No. 6 shaft; in this

* back there is a rich piece of ground exposed for about 100 feet in length.

No. 10 shaft has been sunk from the 4th to the 6th level. The lode in this
shaft from time to time showed some fair copper ground, but on the whole is
rather lean.

The 6th level at this shaft has been opened south 10 feet and north 30 feet;
all of which is very poor. The 5th level has been opened south 135 feet.
The lode at this point is large enough, but too lean to pay for stoping. In a
winze sunk from the 4th level, and connected with this drift, some good pay-
ing ground was found, which has been taken out. The 4th level has been
extended south 165 feet, mostly through ground too poor to stope. The 2d
level has also been extended south 87 fect, through very barren ground.

For the present we have discontinued all operations in this part of the mipe,
except opening the 6th level north, to connect with the old workings. When

circumstances will permit, I would advise opening south of this shaft at a ~

deeper level, where we should, I think, find some paying ground.

No. 1 shaft has been enlarged from the 6th to the 7th level, and sunk 35
feet below the latter. 'The lode, on the whole, in this opening is poor, but in
the last few feet sunk there is some improvement, and it seems to be getting
into a run of ground that will pay to stope.

The 7th level has been opened north of this shaft 120 feet, and south 121
feet. The lode in these openings contains more or less copper the entire dis-
tance. In same places’it is quite rich in stamp copper. A winze north 95
feet and one 100 feet south of this shaft has been sunk from the 6th level
and connected with the level below. The ground exposed in both of these
openings is showing considerable stamp mineral and will pay to stope.

FUTURE PROSPEC.S,

I regard the prospects for the future as very encouraging indeed ; for whea
we take into account the fact that the yield of mineral per fathom of ground
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LONGITUDINAL SECTION OF THE ISLE ROYAL MINE.
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broken is 344 pounds (keeping in mind the bad and the good ground that wag
opened), the result will compare very favorably with other mines in this ‘dis-
trict that are now making fair profits. There is no doubb in my mind con-
cerning the success of the Huron. With snitable machinery, such asthe com-
pressor, power drills and.a good stamp mill, all of which will only cost a mod-
erate sum, it would soon be numbered among the paying mines of this region.
» For further information in relation to our business, I beg leave to refer you
to the clerk’s report, and the section of the mine, which is marked up to this
date.
Capt. T. H. Odgers, who is in charge of the mining department, has taken
pains to promote the best interests of the company.
I am, yours respectfully,

U

J. VIVIAN.
ISLE ROYAL.

Adjoining the Huron on the north is the Isle Royal mine, which is another
old and herefofore unfortunate concern.

Since 1870 the mine has been worked only on tribute, and is now filled to
the 2d level with water. It is the same lode that is worked at the Huron, the
Grand Portage, and the Sheldon and Columbian. It bears northeast 62°, and
dips to the northwest at an angle of about 457; it has a width of 15 feet to 20
feet, and has rich pockets or bunches, but has a great deal of barren ground.
The prevailing mineral is epidote. The belt is an amygdaloid.

i Mr. Graham Pope, of Houghton, is agent for the property, and works a
‘i? few miners in the two upper levels. Hashad the past year 12 to 14 men. The

\ rock is sorted very closely, so that it yields 8% to 994 copper. The product
gotben out in 1881 is 88,380 pounds. Mr. Pope contemplates unwatering the
north part of the mine so as to work it. He will do the pumping in company
account, but mine, as now, on tribute. He thinks that the north part of the
mine will afford some good ground. In the event of this plan being carried
ouf, the machinery and the number of miners will be increased.

The property measures 13 miles east and west and L mile nortih and south.
The length of the lode on the property is about 3,000 feet. There are also
several parallel lodes, one £ of a mile to the east, called the Mabl’s vein.
This has been explored with pits, and one shaft was sunk to the 3d level and
some drifting done. The estate comprises 420 acres, to wit: the N. 1 Sec.
1, T. 54, R. 34, and the N. W, fractional £ Sec. 6, . 54, R. 35.

Office in New York. Secretary and Treasurer, I, W. Chapin; Agent, Gra-
ham Pope, Houghton, Mich.

N, T

Y2 237
Axd U |tz

R
N

N

Y
<
'N
§

N3

2
bz 22

%

774
%W

NOA

i K, MW///

dru

D N

%

)

2 il WL A 7
AN 77111 NN

NG3.

THE GRAND PORTAGE.

=

7
]

w2 i %Y 4

LT e

©

Liying next, to the north, is the Grand Portage, another of the south side
+ mines, which has been the scene of repeated failure. The new company
organized in 1880, with capital stock of $500,000, divided into 20,000 shares,
has pushed forward its work with considerable vigor. The company is work-
ing the two lodes in which thé old mines were opened. The Portage Mine lies
200 feet to the west of the Isle Royal vein, measured on the surface, but the
former dips at an angle of about 45°, while the latter dips at about 35°, so
that the two veins tend to come together. Probably the Portage is the
“mother’” lode and caps the other. The east vein terminates to the north
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against a wall of trap, and in the same wanner the wessvein ends to the
gouth.

If faulted the parts were also shoved past cach other longitudinally. The
company is working one shaft in cach vein. The one on the east vein is down
about 290 feeb to the 5th level ; this is called No. 2. They are driving, in the
5th level, which was opened the past year, and Capt. Tallon deems it to be the
best level yet opened in the mine.

They are also drifting north in the 2d, 3d, and 4th levels. In the 5th the
drift extends north of the shaft about 20 feet, and to the south about 100
foot., The lode has an extreme width of 30 feet and gives about oune-third
waste ; the copper makes along the foot and hanging, and tends to leave & bar
in the center. 'The extreme length of the opening in this branch is 450 feet;
in the west vein the extreme length of opening is 700 feet.

There are three shafts in each vein; in the west vein they are working in
the 4th, 5th, and 6th levels, the latter having been sunk the past year. The
lode is more regular than the other, but the copper makes along the foot and
hanging in the same way. Ahout one-half of the ground is left, and they
endeavor to leave it without breaking. In some measure the waste rock that
is broken is left behind the stulls in the mine. The lode is a series of
bunches, which are connected by strips of vein rock.

Tn the 6th level, south of No. 2, occurred 2 portion of lode which for a dis-
tance of 150 feet was 40 feet wide; its width was determined by cross-cut-
ting, and no trap bar was found, but it was not equally rich. Thig ground
still continues.

The rock is all sorted except the fine in the bottom, which of course must
be shoveled up as it comes. The hanging is good, giving a soft roof, pillars
are left sufficiently frequent, and some Tode matter next to the hanging to help
support it. When the lode makes oub it is invariably in the foot, and it is
along the foot that the most copper is found. In making the openings the
foob wall is taken as the guide. The company employ a total force of 125
men, about 45 of whom are miners.

The stoping costs, underhand, $14 per fathom.

The stoping costs, breast, $16 per fathom.

Stoping costs, raised, $17 to $18 per fathom, the work being done on con-
tract, the men furnishing themselves.

The rock is removed on day work, company account.

Trammers receive $35 per month.

Drifting, size of drifts, 5x6 feet, costs $10 per foot.

Sinking shafts, 9x12 feet, costs §25 per foot.

Sinking winzes, $10 to $15 per foot.

They have not treated the rock for a sufficient length of time to ascertain
the yield per fathom ox per ton. So far as treated at the new stamp mill the
rock has given about 4 9§ of copper, but it has been well picked.

The mill is on the lake, on Main street, in Honghton, and was started the
991 of December, 1881, six batteries, 24 heads, similar to those in the
Quiney mill, The mill is about 100 rods from the mine, and the rock is
hanled to it with teams. Two teams now suffice, for this work; each hauls 10
loads per day; as it is down hill and on sleighs they take large loads. The
mill has 12 Shiermann washers, 1 slime table, 20 feet diameter, and a second
one is building. The pump is a 10-inch Hodge. The engine is 18x36 feet,
and drives everything in the mill. They are stamping 60 tons per day. The
stamp could do more if the rock were broken finer.
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There was a good deal to do. The shafts had to be lined up, and there is
still very much to be done. The mine is deficient in machinery. There are
two small engines to do the hoisting, each able to raise onc ton at a time.
They should have the power to bring up 2% tons to a skip-load.

Atram road, a gravity incline, is needed from the mine to the mill; also a
rock-house is needed, with a rock hammer, Blake’s crushers, ete. Now the
breaking is all hand work, of course imperfect and expensive.

With the mine well opened and the necessary improvements in machinery,
ete., made, it is probable that the mine could be made a paying concern.

Tt certainly ought to include the Sheldon-Columbian Mine, lying between it
and the lake; then the mine could be opened with an adit through which the
water and product could be taken out, and the old Sheldon-Columbian stamp
mill, still standing, is in @ far better situation than the one the Portage Com-
pany have just built. »

The officers of the company are not experienced in mining, but are business
men in Hancock. They have in Capt. Tallon, however, a man who is
familiar with the work, and who has many years ago worked in this mine, so
that he knows from previous experience its peculiar features.

The officers are Joseph Worden, President; Peter Ruppe, Secretary and
Treasurer; Michael Shubert, Superintendent stamp mill; M. L. Tallon,
Mining Captain.

THE QUINCY.

Taken all in all the Quincy has, perhaps, the best Tecord of any copper
mine on Lake Superior. It would, no doubt, be easy to successfully criticise
many of the detaills of the management ; buf it is an old company, started in
1848, and there are few others, if any, that can show, for so long a period,
such a uniform and consistent record. It has a very valuable history; a sug-
gestive one to other companies. If any one mine were to be selected as an
example from which to derive important lessons, undoubtedly the Quincy
deserves the preference. Its management may be characterized as, on the
whole, a fortunate medium between the conservative and progressive; it has
ever held to that which has stood the test of experience, and availed itself of
whatever was new that was proved to be of value.

Tt has experienced all the difficulties that have been encountered by other
companies, and has equally met with good fortune. Nob unfrequently in this,
as in other mines, the copper has, to all appearances, been approaching
exhaustion, but the company has never hesitated in such emergencies, but has
held to its faith in the ultimate result, and pushing forward with undimin-
ished vigor, has ever been rewarded by opening again into productive ground.
The confidence which the management has shown in the mine has long ago
extended to the public, and everywhere the substantial character of the
Quincy is regarded. No reported exhaustion or leanness of the lode would
suffice to impair people’s confidence in the mine. The company has experi-
enced too many such periods of depression, and having always passed through
them unscathed, it is no matter of surprise that the Quiney should enjoy &
reputation for solidity and permanency.

The chief peculiarity of the Quincy Mine has been that however unfavor-
able it may have sometimes appeared, it has always been found to recover its
productiveness as the work has been pushed, so that the confidence in the lode
has become so well established that though there may be occasional cause for
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The Pewabic lode, as developed i the Quincy, is a broad belt, 200 or more
feet in width, through which runs a bunchy deposit, or a series of connected
‘deposits of amygdaloid; laterally, in the foot, and hanging, are also pockets
of amygdaloid, which, when worked, are reached by cross-cuts from the main
drifts. Altogether these make up the belt. The main lode is tolerably well
defined and is followed, and the diamound drill, which for years has been
employed in the mine, discovers the lateral pockets, many of which prove
greatly productive in copper. They are sometimes in the foot, and as frequently
in the hanging side. Nearly 300 borings have been made in the mine with the
diamond drill, having an average length of 120 feet. These explorations have
been made chiefly in the 60th, 70th, 160th and 180th levels, and from the
latter down to the bottom of the mine, more or less in every level, but a
greater number in the 230th, 240th, 250th, and 260th levels. The mine has
been explored in this way, from north to south, 1,700 feet, and’ to a width of
from 200 feet to 400 fect. .

These holes are all mapped and the character of the ground gone through
in each is clearly indieated, so that the mining captain can thus be guided in
laying ont his cross-cuts.

The Quincy affords an excellent example of the value of the use of the
diamond drill in the prosecution of mining work. Most of the copper is now
coming from the 180th, south, and in the north end from the 180th down, and
in the bottom, that is in the lowest two levels, 270th and 280th—though they
are down to the 200th, and during the coming year, 1882, will sink to the
300th. The depth of the mine on the inclination of the lode, 56° with tha
horizon, is 2,200 feet. It is also expected that 6,000 feet of ground will be
opened. The hoisting is done from No. 2 and No. 4 shafts, and the product

is run by an automatic railway, wire rope transmission, to the rock house, |

which latter stands at the head of the incline, dou}
that runs to the stamp mill, '

The automatic railway is 1,465 feet in length,
2,200 feet long; two loaded cars go down at a timd
rock, and two empty cars ascend, drawn up by the des g ones. 5,

In February, 1881, Mr. A. J. Corey, who for the pe¥ii of 10 years had
been agent of the Quiney, and who, prior to that, had served as clerk, died
very suddenly. M. Corey was esteemed as an unusually intelligent and ener-
getic mining agent, and was highly regarded by the company and by the
people, among whom he had for so long a time dwelt.

The company was very fortunate, however, in being able to repair the loss
occasioned by the death of this very capable and faithful officer,:in securing
the services of Mr. Frank G. White to fill the place thus made vacant. Mr.
White has heretofore been agent of several of the leading niines on the lake—
the Ridge, Pheenix, Osceola, ete., and is known to be u thoroughly qualified
agent, and withal a gexnial, popular gentleman. Under his management the
Quincy is sure to continue to be intelligently looked aftor,

The company for the past two years has been unusually prosperous. The
increase is shown in the following table. In 1879 the product was 1,322.2-3
tons; in 1880, 1,848 1-8 tons; in 1881, 2,753 1-2 tons.

The per ceunt of yield of copper from the rock stamped for each year is
given in the Commissioner’s Report, 1880, and the table is herewith copied
with the year 1881 added:

1{ track, gravity railroad

the gravity incline is
h carrying 2 tons of

W
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{
Year. cle?:t. Year. ! cI;;lt Year. CIC‘X(;%
1861 o 255 {1868 . ... __...... 225 | 1875 ... 2.44
1862 . .- 2.03 | 1869, ... .. . . ... 248 1876, ... .__..._._. 2.38
1863. ... .. .oa 275 11870, . ... 261 | 1877 Tt 211
1864 .o 296 § 1871 ... ..o . .._. 259 | 1878 T 1.78
1865 . ..o eaa 19260 | 1872 .. ... ... 917 187y T 1.80
1866, ... 2.63 1 1873 ... .. ... _.__.| 92601880 ... ... 950
1867. . aae. 274 1 1874 ... 961 | 1881, ... T 513

The yield of copper per fathom of ground broken in the mine, the past
year, was nearly twice as great as it has been in many former years, 767
pounds. In 1877, for instance, it was 467 pounds.

In the mine are 20 batteries—S80 stamps. This mill has heretofore had a
high reputation, and was, until recently, considered _t‘,o be th'e most econom-
ically worked mill on the lake; but whatever its merits, the figures of cost of
working ave against it, as shown by the following:

Quincy mill, cost for stamping per ton of rock stamped, 72 3-10 cents.

Osceola mill, cost for stamping per ton of rock, 44 cents.

Atlantic mill, cost for stamping, etc., per ton of rock, 421 cents.

The Quincy rock should be treated as cheaply as the Osceola or the
Atlantic. To all appearances there should be no difference in working it in
the stamp mill.  On such an assumption there should be a saving of 28 to 80
cents per ton, as shown in the foregoing comparison, on the present cost of
treating the rock, which applied to 100,000 tons, the amount treated annually
in the mill, would result in a yearly saving of $30,000 to the company.

On the other hand Mr. Corey and those who favored the use of the stamps
now employed in the Quincy mill claimed that there is otherwise a saving
that compensates for the increased cost of stamping. Average assays of the
waste sands from the Quincy stamps show, it is said, a very small loss as com-
pared to the tailings from the Ball stamps. For instance, in 1879, the loss
was only 185-1000 of one per cent at the Quincy Mine.

Notwithstanding, the change to Ball stamps is seriously contemplated, and
would no doubt be an important pecuniary advantage to the company.

About 80 97 of the rock mined is stamped; the remaining 20 9 is either
left in the mine or rejected after hoisting. The following summary will be of
value :

No. of tons of rock broken in the mine but not hoisted, 1,509,

Cost per ton for mining rock, including all rock broken___._.._...._.... $3 83
Cost per ton, embracing only the rock which was hoisted, but compared

to the same aggregate cost as the above. . ... ____ ... .. . __ . .. ... 4 01
Cost per ton including only the rock stamped, but compared to total

expenses,as the above. .. ... . 4 51
In the same manner the total construction expenses per ton of rock

miIned. e 53
Fotal construction expenses per ton of rock hoisted. ... __ ... ..... 60
Total construction expenses per ton of rock stamped..__._._...__..... 674
Total cost yer ton for stamping, ete., per ton of rock hoisted. .. ... 56 7-10
Total cost per ton for stamping, ete., per ton of rock stamped.___.__.__ 72 3-10
Mining expenses, including cost of mining, tramming, hoisting, ete.,

etc., apportioned, per ton of rock mined. .. ... .. . ... .__... 2 14
Total mining expenses apportioned per ton of rock hoisted. .._.....__. 2 43
Total mining expenses apportioned per ton of rock stamped. ... .._.... 273
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The average price paid per foot for driving drifts, 6 feet by 7 feet, has

Y PRSP TP EEEEEE EEEE '$10 25
Average per fathom for stoping .. oveemvrrmmrreicmc e 15 82

Turther statistics will be found in the subjoined report of the company for
1881.

Since 18%8, the date of the company’s reorganization, the capital stock has
been $1,000,000, divided into 40,000 shares.

The officers arc Thomas F. Mason, President; Wm. R. Todd, Secretary
and Treasurer, No. 4, Exchange street, New York. Frank G. White, Agent,
Hancock, Mich.

The latest quotations of stock in the Boston market, $54 per share.

REPORT OF QUINCY MINING COMPANY FOR THE YEAR 1831

The directors submit the following report of the business of the mine for
the past year, and statement of the financial condition of the company:

The shipment of the season was 6,576,755 pounds of mineral, which has
been smelted and yielded about 83 73-100 per cent, or 5,506,848 pounds of
refined copper.

The product of the mine for the year, as prepared for shipment, was
6,815,485 pounds, or 3,407 1485-2000 tons of mineral, of the following
descriptions, namely:

. Pounds.

STy R 1) ST S PP PRSP RPPEF 6,193,190
IS COPPOT . - -« we e mmmmce o mmammmam e e eeesosoieesae 622,295
6,815 485

for which, estimating December product at 82 per cent yield, and 20 cents per
pound, has been realized the

G088 SUM OF .« - o e oo e e eeme e mmemstmemcmaecimrenenaaanaenn $1,036,175 90
Realized from sale of silver. .. coiimee i SO, 2,280 94

$1,038,456 84

The expenses of the year are as follows:

Running expenses at mine. ... .. oo $379,326 17
Building and construction account. ... emiiiiae e 66,673 86
Smelting, transportation, and all other expenses 126,018 42

$572,018 45
‘Which, deducted from gross earnings. ... ..oceoceemmiiiicaiions 1,038,456 84
leaves as mining Profit. . . .o ie o eiiaaiiee e $466,438 39
There has also been realized during the year from interest..._._._...... 6,153 36

$472,691 75

The statement of assets and liabilities in our last report showed a balance
on hand, as of date

January 1, 1881 . . i iieeicecaieiemmanneoeoccoaceenn $582,722 04
Add earnings of 1881, .. o it o 472,591 75
$1,055,313 79
Deduct dividend of February 15, 1881, o omoiiiiiiiaaaas $200,000
Deduct dividend of August 22,1881, oo il 120,000
—— 320,000 00
Making balance of assets Jan.1,1882. ..o iioaciiaaiinnns $735,313 79

5 S
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A dividend of %8 per share, or $320,000, payable February 20, has been
declared, which, with dividend of &3 per share, paid August 22 last, makes
total for the year $440,000.

During the past year it has been deemed advisable to intreduce 1R addi-
tional power drills, and to construet water works to supply the mine engines
with water, and for use in case of fire, and for other purposes. These expen-
ditures, together with the purchase of one of Rand’s duplex air compressors
for driving the drills, the erection of a building Tor the compressor, new
machine shop, shaft house, warchouse addition, sand wheel and building, with
the completion of the dwelling for the mine agent’s residence, have added
largely to the construction expense; but the additions thus made to the mine
plant will, we believe, furnish facilities for maintaining our increased produc-
tion, with fewer miners than it would otherwise have been necessary to émplov.

Below we present the Treasurer’s statements, and the annual report of Mr.
F. G. White, agent at the mine. All of which is respectfully submitted.

THOMAS F. MASON, President,

Nrw Yorx, February 20, 1882.

GENERAL SUMMARY OF RECEIPTS AND EXPENDITURES OF THE QUINCY MINING
COMPANY, FROM ITS ORGANIZATION TO DECEMBER 31, 1881

EXPENDITURES.
For expendi'ture on location previous to 18566, .. . ... ........ 842,097 98
For expel}dlture on Quiney vein in 1858, not now worked._............ 55,000 00
For openings and explorations on 3,800 feet “east” or Pewabic vein,

extending to Portage I.ake, preparatory to future work.. . ......... 11,500 00

qu real estate and permanent improvements on same, including dwell-
ing houses, stamp mill, machinery, steam engines, tram road, dock,

warehouses, and other buildings and roads.... . ... ... ... ... ... 788,116 20

For mining and surface labor, expense of smelting and marketing cop- i
per, and all incidental eXpenses. .. .. ... i canaaaan 9,673,294 10
Balance carried AOWN. . . ... .. o e 3:545:313 79
$14,115,322 07

) RECEIPTS.
From capital stock paid in..........o.. ... oiiioceioiiiiiiio. $200,000 00
. proceeds copper and silver (59,560,041 pounds copper)........... 18,709,685 61
. Interest. L e e 88,313 39
profit on sale of P. L. & R. Improvement Company stock, and

other investments. ___. ... ... ... ...._. el 70,316 39
sales of real estate, HANCOCK. .. ..o oiocooiioioiwmnmaaaons I 47,006 68
$14,115,322 07
By balance brought down, being receipts over expenditures...... 3,545,513 79
Deducting dividends dec]z{red, Nos.1to26inclusive.. o coooeeoouann $2:810:800 00

Leaving balance, as per statement indetail . .. . ..o ...... $735,313 79

STATEMENT OF ASSETS AND LIABILITIES, EXCLUSIVE OF REAL ESTATE, MINE
PLANT AND SUPPLIES IN USE, JANUARY 1, 1882,

ASSETS,

Loansoneall. ... .. .. ... i 1,5
Gt b1 P
Cash on hand.ab Mine. .. ... ... e iiaa 4,807 37
Copper on hand (unsold, estimsated at 20¢ per pound).__.............-- 449,578 40
Accounts receivable, (since paid) ... ... ... ...l 24,064 44
Bond of Mineral Range R. R. Co., $13,000, at 50 per cent............... 6,500 00
Company’s stock, coOStING . .o oeeeraaano-n e 342 00

15 $728,227 98
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LIABILITIES,
Draftsunpald. ..o oo oo ein $394 22
Dividends unpaid. co e em i i i 3,190 00
Accounts payable in N. Y.L ... 23,000 00
Accounts payable at mine.....____. e meaaaan 52,5657 82 79,142 04
Balance available assets.___....._.._. e ceeaiaaaan $649,085 94
Add «t mine, supplies per inventoryonfile ... ..___.. $69,529 02 ,
Farm account (horses, wagons, etC.) .. ..o cocuaaaaoaaan. 13,937 47 ’
Accounts receivable . ...l e iieaceieaa. 2,761 36 86,227 85
Total balance assets . . ..cccmemaceecauan e e et emmaaan $735,313 79

Less dividend payable February 20, 1882, $8 per share, or $320,000.
SUMMARY FOR THE YEAR.

Average forceemployed. oo oo oem oL 486 men,
b number of miners. ... . iiiiiiiialii.. 212
“ wages of miners on contract per month____. ... ... ... $48 54
Yield of mineral per fathom of ground broken. ... ... ... .. ... .. 918 1bs.

# v« pefined copper per fathom of ground broken.___...._._.____. 767 ¢
Total roek mined. .. . e e 126,140 tons.

R S LY . 111181 «

“ ostamprock treated oo acmecaemeeaaoo 08,869 ¢
Yield of stamp rock treated (3 13-100 percent)_ ... ... .. .. .. ... 6,193,190 1bs.
Product mineral. . ... oo oaeama e e cmcce e aeaam—————a 6,815,485 ¢

“ refined COP PO c oo e i imeeiiaaaa- 5,702,606

AGENT S REPORT. ,
Quixcy Mixe, Mrom., |
Jonuary 1, 1882, (
After the sudden death of Mr. Corey, your late superintendent, you placed

the local management in my hands, and it now affords me great pleasure to
testify to the general good condition in and about the mine, and to the fact

that the results of the past year are largely due to his labor, und the good

judgment exercised by him.

The underground work has progressed favorably during the year, while the
product has been exceptionally large as compared with former years. The
coutinuance of the rich stope which proved so productive in the twenty-fourth
and twenty-fifth levels has more than equaled expectations and still promises
well in the twenty-seventh level. This stope produced largely in the later
months of the year. All the levels below the nineteenth and several above
the thirteenth have contributed to make up the product, and from the
eighteenth, nineteenth, twenty-first, twenty-second, twenty-fourth, twenty-
fifth, twenty-sixth, twenty-seventh, and twenty-eighth, we expect continued
good yield.

The eighteenth level has been extended to a point 1,120 feet from No. 4
shaft, the most southern point reached by any level in the mine openings, and
is now in copper. As this is new ground, the back being intact to surface,
developments here will be of great value should the copper continue.

During the coming year we expect to sink both shafts to the thirtieth level,
and extend, as rapidly as can be done by use of power drills, all the levels
below the nineteenth, north of No. 2 shaft, and as many as developments war-
rant south of No. 4 shaft.

The use of the diamond drill was discontinued in March last, the old com-
pressor being unable to furnish sufficient air to run that and other power
drills. The result has justified this conrse, but we soon expect to again resume
its use.

#
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LONGITUDINAL SECTION OF THE QUINCY MINE, JAX., 1882.

Scale, 300 ft. to one inch.

LA TR
BN VG
R YR

N

77

RN

s o :
XXX Z/{%%%////////é%/////%/% w///ﬁ .
“"X‘- ,,Ay////%//./’//”/;/ Gk ’/7/////// 7 w//i////ﬁi’ o
BUSG s o B - mg b W
a7 .
1 4 4 // / 7 29
" ” 7 . oy / .
LXX;(W* W//%//;/J%Z/ i ///{ffﬂﬁ////% ////////// Zé// o
%%-////-//W//M-//«///;% % . @ I
BN O o 7 " 7 : / ST
g ////// i) oK) i // // 4’// {,///l//%‘/{ % . //{/ / AR S
PR S e = =2 v s v D
ik Rl L ST ety
AN R ¢ [ e a0 , ) /\V// \ TR+ QN \ .
e = /////////////%%&” . -y ™
e ) AT N D M ﬂ 4 Y ) SR \\\\\\M
: 20 @ L . é/ 1 \ \ \\g\%\@\ |
/,y N

RAEL

T T S
2
’/

w
e 7 1 - 7 N R
) = e
X el /
P . . : : '//;;‘//;,{,//4 MW//// %/ / '/ 7//
" ,/”‘;{,’"”I/ﬂllilllllllllll/l/l////l/;//”///1///,m / / %// /éé .
1) .
INe. - vEw
RN
.

‘ iy . /j Ry, /;
/
%//J/////////////////////l ///// v .
> I

PV G ////" =
7 ‘ , i
=1 7 /‘ i -

l///////‘//, ,/ 24 u:////.w// ’r Z e

/ /// -
% Vi R

P //M//

\ / // CXC . / Z:W i
/ ,,,Z/,/{{m” o . >N
;/ 7 %
» -
a3 .

=
L
oWl
o
o
2]
1)

R
N .
\@‘\\\M\x AT TR

7
7 /
! / , ., ////////Aw//)// 2 X Z
—_— ////,, — ) i %
e . v /‘ 7 i
DY //////” / . //%Z/////%%é;g// %
7 % ~,» S . / / A y T ///// ///// % ////// Mé ‘»//4'11/ %&MJ;’[’
v .. ' e
’ 7% n V) 7 % 7
7 2 7 /4 —

W s, /v

I

: /ANE T

1 Yt

%@.‘v”mw; ; ;i .
CCOLXXX ///////////////{////il/t Zj %I:/{/%/{//{I//I/ /mwwm/{%/d////////{/gé///%{é%g@%n& W
%
CCXC ’/,7[///‘

T
IR

éf 7




COMMISSIONER OF MINERAL STATISTICS. 115

In June last we decided to put in use additional Rand drills, also to procure
a Rand compressor to supply the requisite power, the old compressor proving
inadequate. A stone building was erected in which to place the compressor
and the pumping engine, and to furnish room for a machine shop, for which
we have procured the necessary tools for doing repair work,

During the past several winters it has been necessary to melt snow to pro-
vide water for steam purposes; and considering the expense and the uncer-
tainty involved, and the damage which would vesult from total failare of a
supply of water, a pump was purchased and placed at the mill, and a line of
iron pipe laid, leading from the lake to a cistern at the mine, to supply the
lack of water needed for steam and other purposes; and, after several months’
use we find it to work satisfactorily in every way.

No changes have been made in hoisting and steam equipment, except the
placing of a stoné foundation under No. 2 engine, the material and plans
having been procured by the late Mr. Corey. For economy, it will soon be
necessary to consider the question of a new engine at No. 2 shaft, as the
present engine will be inadequate to the demands. No time should be lost in
giving our steam equipment full consideration. Quite a number of the boilers
have been in use over twenty years, and all are old and require frequent
repairs, involving us in great liability to accident, as well as, under present
circumstances, being far from economical. I would strongly recommend an
early attention to this question.

As the stamp mill we found it a necessity to build a new sand wheel with a
building, also a new tailing house. The new wheel is of much larger diame-
ter, to enable us to elevate the waste sand to a point which commands a much
larger area for its deposit. We will be called upon to incur quite an expense
during the next few years in improving the dock front around the accumu-
lated waste sand, to enable us to continue to run it into the bay. Work
should be commenced this season to provide, also, facilities for handling coal
for steam and fuel purposes at the mine, which will be needed within three
years, as no timber will then be near enough to the mine to allow of its use
as fuel, as compared with the cost of coal.

The stamp mill has given good resnlts for the year. It was under repairs
during the latter part of last April and early in May, being idle fourteen days.
The cost of stamping has been somewhat less than the year previous, and cost
for repairs also less, but other expenses have been about the same. We have,
however, been unable to obtain as low a rate of cost in stamping as have other
mines in treating similar rock. The mine is equal to supplying a large quan-
tity of low grade rock in addition to what is now treated, and which should
be mined and milled with the higher grades which have been stamped during
the past two years; but the mill having been worked to its full capacity, no
increased duty was possible.

The usual statements and tables, giving the cost of all operations for the
year, have been forwarded by Mr. Kloeckner; they will show the expense
incurred in each department. I also send the underground plans, as prepared
by Mr. L. G. Emerson, C. E., showing the openings and stopes for the year.

It gives me pleasure to commend the hearty co-operation which has been
shown by my associates, and to note the harmony of action in all departments
of work.

F. G. WHITE, Agent.
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