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THE MICHIGAN COPPER INDUSTRY IN 1916.

WALTER E. HOPIER.




MICHIGAN COPPER INDUSTRY IN 1916.
GENERAL REVIEW.

Michigan copper mines made a record production for the district
during 1916.  According to the U. 8. Geological Survey, the total
production of copper in Michigan in 1916 was 273,692,525 pounds,
valued at $67,328,361, and that of silver was 716,640 fine ounces,
valued at $471,549, a combined value of $67,799,910. This is an in-
crease of $21,078,251, or 45 per cent, over the value of the output in
1915.

The average price of copper per pound for 1916 was $0.246, coni-
pared with $0.175 in 1915. The average price of silver for 1916
was $0.658 per fine ounce; for 1915 it was $0.507. The average value
per ton of ore treated was $5.34, compared with $3.76 in 1915.

The smelter production, or the output of refined copper, in 1916
was 269,794,531 pounds, which represents an increase of 30,838,121
pounds over the smelter production for 1915.

Tn 1916 the amount of ore milled was 12,364,114 short tons, which
vielded 420,551,291 pounds of concentrates and 268,279,876 pounds
of copper. In 1915 the amount milled was 12,334,700 short tons,
which vielded 400,178,132 pounds of concentrate and 265,283,378
pounds of copper. The average recovery of refined copper per ton
of ore milled in 1916 was 21.7 pounds, compared with 21.5 pounds in
1915,

The vear 1916 was one of unusual profits for the Michigan copper
companies. A total of $28,840,348.59 was paid in dividends by 15
companies. This amount compares with $15,189,653 paid by 10 com-
panies in 1915. Practically all the producing mines made aun in-
creased produetion, and with the high price received for copper sold,
incomes from mining operations were exceptionally large. A num-
Ler of the developing companies were able to increase operations,
and two or three of the companies paid off all debts and ended the
yvear with a balance of assets.

Production was forced to the maximum, and 1916 shows the larg-
est production in the history of the distriet. Severe winter storms
in the early part of the year, and consequent transportation trouble,
affected the year’s production, especially at the Ahmeek, Allouez,
Centennial, LaSalle, Osceola, Mohawk and ;Wolverine. The princi-
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pal factor which affected adversely the year's production at all
mines wax the general scarcity of labor throughout the district.
This condition was somewhat improved during the latter part of the
vear.

Wages during 1916 were the highest in the history of the dis-
distriet. At the Calumet & Hecla and subsidiary companies the 10
per cent premium for the first six months of the vear, announced on
December 31, 1915, was continued throughont 1916, together with
an additional payment of 25 cents per day for cach day worked from
July 1 to December 31, if the person was in the employ of the com-
pany on the latter date. On December 13 notices were posted an-
nouncing that the 10 per cent premium would be continued until
July 1, 1917 and that from January 1 to July 1, 1917 a 50 cent bonus
for each day worked wonld be paid employees on regular pay days.

At the Quiney wages were advanced seven and one-half per cent
March 1, making a total of 15 per cent above normal, and from July
1 an additional bonus of 25 cents per day was given the men. This
bonus was advanced to 50 cents per day January 1, 1917, All the
companies found it necessary to increase wages from 10 to 20 per
cent, aud at practically all mines a bonus of 50 cents a shift will be
paid beginning January 1, 1917,

Curtailed operations, due to shortage of labor and storms, the ad-
vanced cost in materials and supplies, and the increased wages in
all departments increased the costs over the year 1915, Txtraordi-
nary advance in ocean freight rates and marine and war risk insur-
ance during 1916 also inereased the total cost considerably in a few
cases.

The most important metallurgical development during the year
was the suceessful inauguration of the ammonia leaching process at
the Calumet & Hecla mill.  This process was developed from the
bottle stage in the laboratory to the present 2,000 ton plant in four
yvears’ time, entirely by C. & I. engineers. The present plant has
been a commercial and metallurgical suceess from the beginning.

In connection with the leaching of sands, experiments were con-
ducted by the Calumet & Heela and by the Michigan College of
Mines on the flotation of copper in the slimes, with encouraging re-
salts.  Minerals Separation machines of 50-ton capacity have been
installed at the Calumet & Hecla and White I’ine mills.

At the close of the year production was limited only by stamping
facilities. Kovery mill in the distriet except the Adventure was operat
ing and almost all at full capacity.
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The Copper Hun ng(m a diasnond drill exploration on lands
south of the company’s operating mines. Mayvilower and Old Colony
discontinued their (iiammm drilling and will form a conseolidated
company to sink a shaft to develop the mineralized ground disclosed

4 ¢

eenaw made mill tests

by the drilling.
The most extensive exploration work was carried on in On-

tonagon county. Several new companies conducted dismond drill
explorations, and in other cases old mines were unwatered and ex-

plored.

The Adventure mine was reopened in May
to the seventh level. Mining operations were
and production gradually increased to about 360 tons per da

The Michigan continued exploration and development WOlk, be-
gun in the summer of 1915, and the results of the year’s underground

work were exceedingly encouraging.
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Av the White ine Extension, a new company organized in the
stliner of 1915, the shaft was sunk fo a depth of 242 feet, and
drifts and crosseuts were driven to explore the copper-bearing None-
such beds. A 100-ton experimental mill will probably be buift in the
sammer of 1917.

. Soqﬂn\'est of the White Pine Extension, the Porcupine Explora-
tion Company, organized early in the year, carried on a diamond
drill exploration along the extension of the Nonesuch formation to
the southwest. About 16 holes were drilled, and although some good
values were found, the company unfortunately did not cousider the
showing suificient to warrant the continuation of the exploration.

Onondaga continued diamond drilling until the summer of 1916,
when work was discontinued to await other developments in that
section of the district.

In May, 1915, the Algonac Mineral Development Compauy began
a diamond drill exploration of lands between the White 1;i11e Ex-
tension and the Nonesuch. A total of 52 drill holes was put down to
explore the Nonesuch formation. The results of this work were very
satisfactory, and work was discontinued in J uly, 1916.

In June, 1916, the Cass Copper Company was drganized by a group
of Copper Country men and purchased 1,980 acres of land in the
vicinity of the old Norwich mine. The company holds under option
2,680 additional acres. Diamond drilling was started, and results
to date are sufficiently encouraging to warrant the continuation of
the exploration.

In the summer of 1916 Mr. R. F. Looney, of Houghton, issued a
1'.eport on the old Carp Lake mine and offered at private subscrip-
tion at $3.00 per share a limited number of pre-organization syndi-

cate shares. The property consists of 1,610 acres on Lake Superior

about 22 miles west of Ontonagon. The mine is one of the oldest in
the Michigan district, and tormer operations consisted of the ex-
ploration of a copper-bearing sandstone. During 1916 the mine was
unwatered and some exploration work done.

About the first of November work of pumping ouf the old Flint
Steel mine was started. One of the old shafts will be used to thor-
oughly explore the Butler lode. The property lies between the Mass
and the Michigan mines.

In the spring of the year the Tremont & Devon Mining Company
began preparations to clean out the old adits and pits on its prop-
erty, which adjoins the Victoria to the west. Diamond drill ex-
ploration was started to explore the Devon and Forest lodes,

About the middle of October it was reported that supplies were
being-shipped into Ontonagon county, preparatory to undertaking

MICHIGAN COPPER INDUSTRY IN 1916. 19

exploration work at the old Waukulla property. A few weeks later

it was announced that W. .J. Laudon of Winona, Minnesota, owner
of the Waukulla property, was planning a thorough geological ex-
amination and exploration, based on explorations already conducted.
The Waukulla property consists of 480 acves northeast of Lake
Glogebie in sections 19 and 20, 49-42, in Ontonagon county. Some
exploration was done in the latter seventies.

Another extensive exploration project in Ontonagon county was
started the latter part of October, 1916. The I8. J. Longyear Com-
pany began diamond drilling in the Iron River Silver district north
of the White P’ine. The work was undertaken for It. I'. Anderson
of Wausau, Wiscongin, and associates, who hold options on several
thousand acres of Jand in townships 51-41 and 51-42. These lands
were systematically drilled to determine whether the sandstone and
shale contain copper or silver in sufficient quantity to mine at a
profit. Through the courtesy of Ii. J. Longyear Company we are able
to print the following report on the results of these explorations.

RESTULTS OF DRILLING IN TIIE NONESUCII FORMATION BETWEEN THE WIIITR
PINE MINE AND LAKE SUPERIOR.

BY CLYDE §. LONGYEAR.
Introduction.

This summary covers the exploration work done by E. .J. Long-
vear Company during the winter of 1916-17 in Township 51, ranges
41 and 42, on the Nonesuch Formation between the White Pine
Mine and Lake Superior, about 15 miles west of Ontonagon, Mich-
igan.

Duilling was started in the middle of November, 1916, since when
17 holes have been drilled, varying in depth from 38 to 592 feet. All
these holes were vertical holes, and all were drilled in the None-
such Formation, with the exception of two which encountered the

red sandstone foot-wall.

The Nonesuch Formation.

The formations are relatively flat in this district, the dip averaging
from 12 to 15° to the East. The Nonesuch Formation belongs to the
Upper Keweenawan series, and is overlain by the Freda sandstone, a
fine-grained, reddish sandstone. The upper 200 to 300 feet of the
Nonesuch consists of banded brown and grey shales, grading occa-
sionally into thin beds of brown or grey grit. Below this member is
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the noper grit, o codtsegrained grey arit, from 460 to 50 feet in thick-
nesso Underlyving ihis PO ovit i 30 to 200 foet of grev shiales,
OSHN very finegrained, This is underldy Ly

carcons handed shale which is fairiv Coarse and s ahbnost g grit in

s
. =
SOMe paces. Thiw handed shale ix Very easily recognized and serves
ara “markey” shiewing that the mineralized lodes nre within 40 19 50
feet.
Belov (i “taiker ia Lrit known s the Lower it abont

Pover Hnappesrance o the Ubper Grit,
The Noo 1 shade Ties tnmediately helow this, from 5 to 14 feet thick.

e mrineralization OCCRTR Wit

hin the bottom 5 o1 G foet of +hiu
shade, and e ends for o distanee of sue or tweo inclies into the No. 1

ndstone, or fivet o This sandetone has averaged about three
and onehinlf feet, and Las vavied in thickiness from 1 to 7 feet. The
pavting shaie, fnnrediatoly bels Sods from 2 to 11 feet thiek, averag-

ing o litrle Joss i 8 feet,

hix is the No, 9 sandstone, or

second eviain by

Hre White

ine Fxtension, o thivd Jode abont 2 io
1

K in some

)

) abont 3 to 4 fops in thickneas, This iy wne

dored sandstone apd conglonmerate—the footwall. At +

Pine Mine and the SVhite T
i

4 feet thick of grey sands dcopper has been strue
4o 4
i [

of the holes at to 100 fect below the second lode.
Two attempts were made to strike thiv lode on these Tands, but were

not successful,
Mineralization and Faunlting.

The mineralization here i confined to the No. 1 shale, and the
No. 2, op parting, shale, Thix, in the main, is the case also at the
White Pine Extension Mine, but at the White Pine 3Mine the main
values ave fonud in the Neo, L and No. 2 sandsione, Caleocite was
found in these two sandstones in some of the holes drilleq here, but
no native copper.  Some of the ioles encountered native silver, but
in small quantities. Silver ocenrred in small amounts in the upper
portions of the Nonesueh in the brown shale. The copper for the
most part has been fine-grained, appearing between bedding planes
of the black shale, and following the small cracks and fissures across
the bedding. In some Places the copper is in thin flakes from 14
to 14 of an inch across the face. The highest values, however, have
come from the finely disseminated copper, rather than the flaky
variety.

While there may be some question as to the original source and
the manner of deposition of the Nonesuch copper, the drilling here
‘has shown the principal mineralized areas to be in the immediate
vicinity of the three northeast and southwest faults,
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the
e : DETAILY OF OPERATIONS OF TITE MINING COMDPANIES IN 1916
o Adventure Consolidated Copper Company.
ca
801 veliminary work towards reopening the mine was started in
HE Mav, Al surface plants inclnding the No. 3 rockhouse and No. 3
fee hoist, were overhaunled and put in shape for operation.
] No. 3 shaft was found to be filled with water nearly to the sur-
24 face, and the old timbering in the shaft was so badly deeayed that
Th the shatt was partly closed by caving ground from surface to the
Th ' third level, where it enters solid rock. Unwafering was accom-
plished as far as the third level by means of a puinp and air lift.
- Below this level the water is being removed by bailing. Tt was neces-
A sary to retimber the shaft entirely down to the third level.
1 As each level was reached, the drifts were cleaned up and the
i3 tracks and air pipes installed as far as the drifts were found to be
SO open.  Closed drifts are being cleaned out as rapidly as possible.
i Mining operations were started the latter part of November, and
T shipments of ore to the Winona mill were begnn about the middle of
4 Decemher. Production was gradually inereased up to the end of
of ihe vear and by May 1. 1917 should amonnt to about 300 tons per
i J day.
Tic 1 The lodes which will be developed and mined at the Adventure
. | are the Butler, Novth Butler, Knowlton and Tvergreen. The lodes,
‘ where opened, show on the whole a satisfactory cepper content.
N : Almeek Mining Company.
A\
j; Ahmeek made a recovd production in 1916, All costs were con-
1 siderably bigher than they have been for the past three years, and
. the vield of refined copper per ton of ore stamped was the lowest of
i ; the past nine years, :
D A four shafts were in operation during the year. At No. 1 shaft
N | all openings and stopes showed ground of average quality, except
the workings on the 8th, 16th, 1ith and 16th levels south, where the

copper occurs in small bunches.

i At ihe No. 2 shaft all drilts.and stopes showed copper confents
] / fully up to the average of the mine. In the higher levels the copper
is uniforly distributed throughont the lode but from the 16th level
down the copper particles, although heavier, are not so uniformly

w distributed.
The mass copper fissure vein north of No. 2 shaft produced during
e

| :
: the year 1,221,845 pounds of copper. All openings on the fissure de

*Wor details of production, costs, dividends, assessments, assets and liabilities see
statistical tablew,
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Algonac Mineral Development Company.

Thix company carried on diamond drill exploration work on lands
Letween the White ine Extension and the Nonesuch. The work
1915 sl discontinued in July, 1916, See map

hegun in May,

s
i

=
o
i
]
—
-

- ] Loles was put down along the strike to ex-
plove the Nonesuch formation which is mineralized to the west at
(he White Pine Ixtension and {o the cast at the Nonesuch. The
Loles drilled extends from the 8. W. /4 of the N. ¥. 14 of
reral northeasterly divection through the SR DNEY/]
section T to the center of the east half of section

£ REXE
s total of 52 drill

fine of
section & in a ge
of the = E. 14 of
L Another line of holes extends from the N. W. corner of section
9 ecast along the north lines of sections 9, 10 and 11,

The results of the drilling indicate a fold in the formation and a
fauit running through about the west half of section 10.

The beds were found to be fairly well mineralized, and several

cores were exceedingly rich in native copper.
Allouez Mining Company.

Allouer’s production for 1916 showed an inerease of 175,831
pounds over that of 1915, the previous record production of the
company. Costs were higher than in 1915 but lower than costs in
the four vears preceding 1915.

Copper returng fromn the stopes tributary to No. 1 shaft were
somewhat below average, this being especially true as stoping oper-
ations on the north side gained toward the shaft.

At the No. 2 shaft stoping operations yielded better than average
copper returns, with especially good ground stoped toward the ex-
treme north on the 14th to 17th levels inclusive. The mine to the
north of No. 2 shaft will be equipped with electric locomotives on
a 123-volt trolley system.

For premiums and bonuses see Calumet & Hecla Mining Co.

Baltic Mining Company.

Baltic’s operations during 1916 showed an increase in produc-

tion over that of 1915. The yield of copper per ton of ore stamped
was 33.64 pounds.

No. 2 shaft was the ehief producer, and the ground opened dur-

At the bottom of shafts Nos. 3 and 4 de-

The west lode was

ing the vear was fair.
velopments have shown some improvement.
worked throughout the year from all the shafts, although almost all

the produection from this lode came from Nos. 4 and 5 shafts.
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Equipment will be sot i
o f }]; nent will be set up in the addition to the mill building in
‘ (8}
L- eal ]s part of 1817 and when this = finished, complete yegrind-
ing of all conrse tailings will he possible. ' )

Calumet & Heela Mining Company.

R

refined copper, of which ainount TLA49.591 pounds was prm!v“ed
by the mine. and 5412649 nounds was recovered by the lw-]z:;mr-
1‘1101} p];}nt: at Torch Lake. The total cost per pmmd"of copper pro-
duced from the mine was 11.63 cents, and the price veeeiy ved for
copper sold varied from 2214 cents to 3516 cents per poundd. o

O the conglomerate lode the work of removing shaft pillars and
cleaning up arches and fthe backs of old stopes was continued
throughout the Year, and about 78 drills were cmiployved in 1‘hi:

During the vear 1916 the ¢, & H. produced 76,762,240 pounds of

work., A total of 476,310 tous was secured from these oner
Openiigs on the Osceola lode continued to show zzl)ontlﬁie <ennJ
grade of ore. The production from foot-wall stopes was about 3314
per cent of the total production from thiv branch.  Shaft openin 7:
are far in advance of drifiy, - T
XNo work was done on the Ko wsarge fode durving 1916, No work
:\]‘:w done at the Manitow-Frontenae acd B Louis branches durin Q
e vear, )

At the stampanils both the Neo. 1, i
1 e No. I and the No, 2 5 egrinding plants
35

: 1
operated Nlithf;w{m'li}' throughout the yvear., 1 fw remodeling of No
s > 7 [AYP4 L N U

L plant should fitishe i .
. ‘1 T‘W ‘ {; ¢ “x;i be finished during 1917. ’,E‘nc comprirative results
01 1816 for the two plaits on mill tailines are as follows

1"3'3
No. 1 No. 2 T
No. 2 Total
Tons coarse tailing ¢rashed
64,0 32,7050 47
Pounds per ton in Buiterial tre );)H ";i lhi;“(‘*'?
L)(‘l]l;tl\ copper saved per ton 8 Z;E
Pounds <(x1mm produced 90'; 4 j:"
5,453

Cost me pound, exeluding smelti
selling ) F
.......................... bon2e 4,30 5.5l

The Teaching plant was started on o Hmited seale in Julv, but
owing to slow deliveries of material, was only half in ((nn*i:m&ioﬂ
at the end of the year. The cost, exel ing
expense, was under six cents per ponud.

The whole plant of 2,600 tons Uiy eapacity will be in operation
before the spring of 1917 and will bfc able to Landle onlyv rmmuns
f'l o No. 2 regrinding plant. Results thus far have bee;; €0 E«i&'l‘i',;‘;
factory that an addition of 2 000 tons capacity will be built to ’mké
care of the tailings from the stamp-mill. k

The reclamation plant ran continuously throughout the vear, The

results of this plant, including leaching ave as follows:

usive of smelting and selling
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KRinee
Year 1916 starting

Tons tailings (reated ... o i 345,727
Pounds per ton in material treated .00 o000 21.06
Pounds copper saved per ton ..o oo 9.92
DPounds copper produced ..o oo i 3.412,649
Cost per pound, excluding smelrting and selling. . 4.38¢

The new furnace at the smelter went into commission November 1.

On December 23, 1916 the Calnmet & Hecla sold its 11,207 shares
of Seneca Mining Company for 560 a shave, veceiving $672420. In
making this sale, it was stipulated that the other shareholders
should receive an offer of 560 a share for their shares, provided
these were presented within a reasonable time. The Calumet &
THecla, therefore, has no further interest in the Seneca Mining Com-
pany. ,

On July 15, 1816 the fiftieth anniversary of the opening of the
mine wax celebrated, by a general holiday. Long serviee medals
were given to 1,371 employees.

The ten per cent premivm for the first six menths of the year, an-
nonneed December 31, 1915, was continned throughout 1916, to-
gether with an additional payment of 'U cents per day for eaeh day
w July 1 to December 31, if the person was in the em-
ploy of the compauy on the latter <l<ne; this payment to be made
on the first pay day in January, 1917, On December 13 notices
were posted announcing that the ten per cent premium would e
continued uutil July 1, 1817, and that from January 1 to July 1,

worked firo
th
fiy

1917, a 36 cent benus for each day worked would be paid employees

on i-egulzu' pay days.

The above statement of premiums and bouuses also applies to the
following Calumet & Hecla subsidiaries: Ahmeek, Allouez, Centen-
nial, Isle Rovale, La Halle, Osceola, Superior and White Pine.

Carp Lake Mine

£t

In the sunmner of 1816 interest was revived in the old Carp Lake
mine, Iocated about 22 miles west of Ontonagon near Lake Super-
ior. The property consists of 1.610 acyes and was formervly worked
in 1863.

About the middle of June, 1916, Mr. R. I, Looney, ef Houghton,
who holds the controlling interest in the property, issued a report
on tlie mine by Mr. Jerry Rourke, of Hanecock, and offered at pri-
vate subscription at $3.00 per share a Himited number of pre-organi-
zation syndicate shares.

According to the veport of Mr. Rourke, the grouund leaving Lale
Superior rises gradually for a half mile or more, where it becomes
steeper and reaches the backbone of the Porcupine Mountains at
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an elevation of 1166 feot above the luke and at g distance of one
mile from the shore Hne. To within 100 feet of the top of the moun-
tain, the formation iy sandstone, which is eapped by a fiow of trap
rock. The upper 30 feet of sandstone Just under the trap rock is

impregnated with native copper, forming the vein, which on ac-
count of the physical features, may be easily traced throughout
the property. The sandstone, trap and the vein, which fo]]ow\ts the
stratification of the sandstone, all strike cast and west and dip
north toward and under Lake Superior.  All of the 30 feet of cand-
stone is not mineralized, the copper occurring principally in the
apper six feet and the lower ten feet, with 15 feet or so (;f barren
,'wemds‘m.ne between.  The copper occurs in lenses up to several
m'(zhes i thickness and as sheets along the bedding planes. The
mineralization is uniform for a distance of a mile along the vein
as exposed in the old workings and in a nwuber of cuts and shalf
low shafts along the outcrop. ‘

Iixploration work was earvied on at {he property during the sum-
mer months. Three old shafls were unwatered and Cleaneﬁ out, and
the old workings examined. Tt ig reported that all shafts oliened
show the apper six foot strip of rich copper and that a crosscut in
No. 9 shaft determnined the lower mineralized strip to be as rich as
wheve opened on the face of the clift, at” which point Mr. Rourke
states the amonnt of copper to be remarkable.

1

Cass Copper Company.

. The Cass Copper Company was organized in June, 1916 under the
Laws of Michigan, with a capital ot 150,600 shares; par value $23.
il‘he men interested in the syndicate are well known mining and l‘;us-
iness men of the Copper Country and associates from Chicago
Minneapolis and southern Michigan. o

The company has purchased 1,950 acves of land in Ontonagon
county iun the vieinity of the old Norwich mine. (See map of %n-
tonagor} county). Besides the 1,080 acres the company holds un-
der option about 2,600 acres lying to the east and north of the Nor-
wich.

A geological survey of the property was made by A. H, Meuéhe
and diamond drilling was started to explore the Fyorest lode. Fivé
holes have been drilled in section 6, two holes in the N. W. 14 of
section 12 and one Lole in the . W, 14 of section 1.

Although no copper of commercial value has been found to date
the results of the work are very encouraging and the exploration Wili
be continued.

lad

[}
~1
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Centennial Copper Mining Company.

wevere winter storms in the early part of the vear and conse-
aunent rransportation trouble, together with the general scarcity of
bor affected Centennial’s production during 1916. The total pro-

<

duetion, however, showed an increase over that of 1915,

Openings {o the north of No. 2 shaft disclosed some promising
strefehies of ground. Stopes for the vear yielded average copper
returng,

The Centennial has granted the Wolverine a license to mine a
trinngular piece of ground about one acre in area, in the N. 15, 14
of the N. E. 34 of section 12, Town 56, Range 33 in exchange for
similar rights on an equal amount of land in the N. W. 14 of the N.
W. 1) of section 7, Town 56, Range 32.

I'or premiums and bonuses see Calumet & Heecla Mining Com-
pany.

Champion Copper Company.

Champion made another record production during 1916. At a
total cost per pound of 7.80 cents and a yield of 35.87 pounds of
refined copper per ton of ore stamped, the mine produced 33,601,136
pounds of refined copper. Net profits were $5,870,606.26.

Openings made during the year developed good ground. The fill-
ing of old stepes is about completed, and less sand will probably be
required for fill in the future. Towards the end of the year shaft
sinking was resumed, no work of this kind having been done for
nearly three years. The mill is now equipped for complete regrind-
ing.

Cherokee Copper Company.

Exploration work was continued at the Cherokee with very en-
couraging results.

In April a site for the shaft was cleared, foundations laid, ma-
chinery installed and in July shaft sinking was started.

Cherokee is exploring an uncorrelated, epidote amygdaloid, from
30 to 45 feet in width, striking in general N. 45° II. and dipping
about 62°. The amygdaloid has been opened on surface for about
1,200 feet along the strike, and good mineralization has been found
in all surface openings. '

At the end of the year the shaft was down about 250 feet. At a
depth of 110 feet drifts were driven northeast and southwest in or-
der to determine the strike and character of the foot-wall. At the
end of the east drift a crosscut was made through the lode and into
the hanging-wall the lode showing a width of 26 feet. The open-
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ings at the 110 foot Tevel totul abont 120 feet. At a depth of 220
feet No. 2 plat was cut, and Arifting is now under w ay.

The shaft thronghout its total aepth of 230 feet, with the cxeep-
tion of only 30 feet, has shown persistent mine dh/«:.um of an en-
couraging charvacter, The 30 feet showed slight mineralization
compared with the other penings,

Copper is found in he‘n v form in a very irregular handed steuct-
ure, the banding conforming more or less to the general strike of the
lode and in the upper part of ﬂxe shalt shows a decided tendene v to
follow ruther closely the foot-wall.  This. how ever, is becoming less
pronounced with depth, and at the 200 foot level and hottem of
shaft heavy copper has been foun d 12 feet from the I'oorwvex;}. Be-
sides the heavy handed form of copper, shot copper and verw fine
granular particles appear at irregniar intervals in the lode.

An assessment will probably be called in the. spring, aud opera-
tions during 1917 will be wate hed with interest,

Contact Copper Company.

Operations of the Contact during 1916 were restricted to a con.
tinuation of the diamond drill exploration of the beds crossing the
southeastern portion of section 11, 5286, The object of the w 011
was the further investigation of the No. & Wrandot amvgds
lode.

The No. 8 ainvedaloid was eut in hoth of the holes drilled and was

ceedinglv fine copper. The dip of the beds was found {6 he abrout

foand to Le gene (}U soft and earrying a very small amount of ex-
66°, which agrees with the mp of the formations favther west on
the propesty at the horizon of the Wi nona lode.

The four holes dvil

£

fed in this part of the property have disclosed
& forimation of about 425 feet ay erage ‘Em]\n@ s, showing o uniformly
favorable chavacter of roek with a sidl degree of mineralization.
supt. G. 8. Goodale considers the results encouraging and warrant-
ing further exploration of the No. 8 amygdaloid,

In erder to protect the COTpany’s cash resources, further work
on the property was suspetided June 29, pending results at the
Wrandot to the south.  Diamond drill Iinvestigation of the same
horizon is also being made by the Copper Range on lands to the
north.  The directors thought it wise to await further develop-
ments at both these points before resuming active operations at
Contact.
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Copper Range Company.

}*v ¢ nz er Hange durving 1916 <howed a net in-
< of #1540

—

{Copper Hi‘?'-1<\;~< Baltie, Tri-
1

ronnta yd one-half of Clhiampton, was 3 JHGG36 pounds, an in-
i PRl PR RS B 5 W pch bd ’ ) '
Feane over the }:vw\'im; s vear of 911288 pounds. The aver age vield
3 AURE AN i H . e
et ton of ove atam pred was SELOT poundas. Hach Oé he
1 noGt t

- showed an increare in ontpur for the year.

Considerabie developnient worlk was done, awl new fiu}nniz

ws developed equal it tonnage 1o that extracted e"z*.mjng 13i(€

e Copper Range secured an opltion from the St Jl,;.u‘};N

. Company on about 3,580 acres of Iand south of the
) .

mines Y gwiin inary exploration is now being

3 A\ -

1ge m(;ww(‘ 1}4)&:1 the Houth Range 3ining Company

Lot z‘( 3,000 acres of scattered Iands in Houghton and

counties. ) )

- Company will proba b]\ be dissolved in
~Ompan;

T

Work of pumping out the old I'lint Steel mine for the purpose of
examination of the workings was started Noveniber ?;d: ] In\ \.\'01‘1{
was completed December 16th. Mr. Samuel Brady of the Michigan,
whao \"(1; in charge of the work, states that the \‘;Ol"i thus for has
resutlted in no activity at the property, though it is hoped that it

av ultimately do so. ‘
mii"h; 1)1‘();)81"(:\' consisty of the east 14 of the N. I 1/1 a_nd the . .E.
o of gection 11 and all of section 12, between the Michigan and the
Mass. o N - e

Nipissing has taken an option on the plopu't}, am‘t. he }m‘ at ‘
ing was for the purpose of a thorough exploration. Flint Steel was
fast worked in 1875 on a fissure vein.

Franklin Mining Company.

Franklin had a very successful year in 1916. Production was
considerably increased, and new development work opene.d.up very
good ground. The future of the Franklin is very proan?;smg. At
(fhe end of the year all notes payable, amounting to $155,000 had
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Leen paid from earnings, and {le company now has no indebted-
ness of any kind outside of current expenses,

Drifts in the Allouez conglomerate tributary to No. 1 shaft were
extended on Jevels 21 and 26 to 36 inclusive, and stoping was begun
in this newly developed section of the mine. The ground developed
to the north is below average grade with some well mineralized
areas of small extent.

To the south nine drifts were carried to the dividing line be-
tween No. 1 and No. 2 shafts. These drifts developed average stop-
ing ground throughout practically their entire lengths, with the
best values showing in the ends towards No. 2 shaft. Two other
drifts, the 27th and 32und, were extended beyond the downward
extension of the center line of No. 2 shaft to test the ground through
which this shaft is to be sunk. These drifts disclosed a greater
width of lode, carrying more copper per tou, than is to be seen in
the section of the mine now being worked.

Early in the spring work was started to reopen No. 2 con-
glomerate shaft which had caved to surface. The work of cleaning
out and retimbering this shaft is being pushed as rapidly as pos-
sible, as it is very desirable to resume sinking in order to develop
and mine the good ground opened by the south drifts from No. 1
shaft.

The long crosscut on the 32nd level was driven through the Kear-
sarge lode and stopped on the foot-wall side of the Wolverine sand-
stone, 4,542 feet from the Pewabic amygdaloid. Copper in suffi-
cient quantity to warrant further exploration was found on the foot-
wall side of the Kearsarge amygdaloid, but owing to shortage of
nmen, no drifting was done.

It has been the custom at the Franklin, because of a very soft
hanging-wall, to leave the uppor portion of the lode, amounting to
one-third to one-half of its width, as a beam to support the hanging
of trap. In the latter part of the Year a rope haulage was installed
on the 29th level south, and a system of stoping was begun with a
view of removing practically the entire width of lode including the
floor pillar of the level above and allowing the trap hanging to cave
behind the men. Similar systems were installed on two other
levels, and the results have been exceedingly favorable., Others are
being put in as rapidiy as possible. This new system makes pos-
sible a recovery of a greater tonnage from a given area of lode, a
reduction in the cost of stoping, an increased produetion and a
marked decrease in tramming cost per ton.

Every effort was made to increase production, and at the end of
the year the ore sent to the mill showed an increase ia tonnage of
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more than 40 per cent over the average for the first six m'onths.
Three of the four units at the mill are now stamping Franklin ore,
and when mining begins in No. 2 shaft, the fourth, which is now
doing custorn work, will also be supplied with ore.

Hancock Consolidated Mining Company.

Although operations at the Iancock were carried on under‘a
ereat many difficulties, the results for the year were ‘_fa.u".ly satis-
factory. IPractically all dead woxrk in the nature of driving long
Cl“osscllt‘s and opening up work for chutes between levels has been
completed. The mine at the close of the year was in far b(_atter phys-
ical eondition than at any time in the past, and production should
be increased 100 per cent in 1917.

Development work in the lower levels exposed averag(? ground.
The copper is better distributed than in the upper workings, and
considerable mass copper is being encountered. Crosscuts were
driven to the West branch, which is 115 feet west of the main lode,
at two of the lower levels. The average width of this lode is about
four feet. It is bunchy but carries good grade ore and considerable
Mass copper.

The development work was confined te blocking out ground for
mining in the lower workings tributary to No. 2 shaft and to ex-
tending levels south from Quincy No. 7 shaft in’.co Hancock terTm-
tory from the 66th to 7lst levels. The ground mined south of No.
7 shaft was well mineralized.

Electrie haulage is being installed on the lower levels of No. 2
and No. 7 shafts and when completed will make possible the handl-
ing of a greater tonnage at a far lower cost.

Houghton Copper Company.

Hougliton Copper produced 204,274 pounds of refined copper dur-
ing 1916, at a yield per ton of ore stamped of 10.55 poundg

Stoping was carried on both north and south of the main s'lilaft on
the 6th level, where the shaft is now bottomed. At the 450 foot
level a erosscut was driven through the Superior lode which showed
a width of 28 feet. Drifting was done both north and south, and,
while the lode showed some copper, it was not encouraging.

The winze was sunk 113 feet below the 1,020 foot level, and a
crosscut was driven through the Superior lode which showed a
width of 40 feet with good ore on both foot and hanging sides.
Drifts to north and south on the Superior lode at this level opened
fair ground. The lode is now being cut out on the north side of the
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dsted as ove. President Paine statex that the main
B level Tooked 1o be as good as, or better than any

s nvine, hut not good enough to warrant th

7t from the 6th to the 12th level.

s teeyiaadeii b e 4 h s i1y - 1 H * H s
fhe crosseut from the winze was extended from the Huperior

fode to the west and dviven through the West Iode, whieh showed a

. PN e
e Ha

width of 17 feet, The distauee I

wing of the Superier
I,

iode 10 the foe the YWest lode 1 123 feet, Drifte to north and

FUPES I | b PR D . :
soutlh on The West Jode oncountered some nice heavy hunches of

copper, but only a very smail proportion of the ground opened

showed any co

Eudiang 3 ng Company.

ite from which the Na. 2 duill core was

Seareh for the hody of

obtained vwae continued af the Imdivna durving 1816, Crosscuts fo

the cast a3

Tpirale wirs N H R N 1.3 H
fevels were in an endeaver to locate this much -desived de-

HOLIIR

the trap was followed for several hundred feet in different di-
rections. Copper was found at a number of places in the felsite
near the contact, but not in connmercial guantities, No. 2 drill hole
was not fonnd, bt Noo 8 hole was ent by one of the openings at the
1469 foot level, at about 106 feet noer oot itw theorei'iztzﬂ posi-

tion.

A M ey e A \Y 3 1
Felxite was found on both levels, and {he contact between it and
1

Ny Ty gerTers s S PNE - .

Concerning thix extended explovation work in search of the rich
depowit, General Manager Tidwards siafes as follows: “All the ex-
ploration work done at the 6090, 1,150 aud 1,400 foot levels, taken in
connection with the Iarge amounnt of diamond drilling in addition
fo No. 2 hole, Ieads to the conclusion that the deposit from which

g $ 2311 a1 2 Yl COT0 (s 2 2 3
No. 2 drill obtuined the rich core cannot be of very great size or
have any regulay trend, otherwise it would have been encountered
at some other point in the work. This cannot be considered as
proved as yet, and it is not the intention to convey the idea that all
hope of locating a valuable deposit on this part of the property has
been abawdoned, but, after serious consideration, the directors de-
cided that the prospects of developing a mine within a reasonable
time were brighter in the horizon of the South Lake amygdaloid
lodes.”

Late in the year No. 2 shaft was started in the 8. W. 14 of sec-
tion 21, and by the end of the year had reached a depth of 124 feet.

shatt wi aank i 200 £ ;
The shaft will be sunk on the dip to 300 feet, at which depth the

G drifts north and south on the 11530 and 1409 foot
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group of South Lake lodes will be explored by crosscutting and
drifting.
Isle Royale Copper Company.

Isle Royale made a profit of $1,396,655.01 in 1916. Three divi-
dends, amounting to $750,000, were declared during the year. A
notable increase in production was made, and ground developed
during the year is good.

The No. 1 shaft was unwatered and timbered to the bottom, 7 9
feet below the 16th level. All openings from this shaft, with the
exception of 70 feet of crosscutting, were on the West lode, and
about 38 per cent developed ground of apparent commercial value.
About eight per cent of the total tonnage shipped to the mill came
from this end of the mine.

Sinking was carried on at No. 2 shaft. The inelination of this
shaft is being flattened in order to reach the West lode, in which
future sinking will be done. About 65 per cent of the openings from
this shaft to the south in the Isle Royale lode disclosed ground of
average copper content. In the drifts in the West lode north of the
shaft about one-half of the ground opened contained copper.

At the No. 4 shaft about 75 per cent of all ground opened shows
copper values fully up to the average of the mine. On the 6th level
north at a point 200 feet from the shaft, a crosscut has been started
into the foot to explore an amygdaloid which lies about 350 feet
east of the Isle Royale lode.

At the No. 5 shaft about 73 per cent of the ground opened shows
copper.

At the No. 6 shaft good values are exposed at the bottom of the
shaft, which is now 58 feet below the 17th level in the lode. About
two-thirds of the ground opened during the year shows copper.

Sinking was carried on at No. 7 shaft. At the end of the year
the bottom was in the lode 59 feet below the Tth level, where good
copper values are exposed. Drifts tributary to this shaft developed
fair ground.

At the various shafts considerable construction work was done.
Several improvements were made at the mill, which ran with great
efficiency all the year.

For premiums and bonuses see Calumet & Hecla Mining Com-
pany. '

Keweenaw Copper Company.

All work during 1916 was conducted on the property of the
Phoenix Consolidated Copper Company.

5
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Sinking of No. 1 shaft was continued, and the total depth of shaft
is 1,616 feet. Drifting during the year was in general towards the
foot-wall side of the Ashbed lode. A total of 4,899 feet of drifting
was done to the east and to the west, and practically all openings
developed fair to good copper ground.

The “Old Phoenix” fissure was explored from a point where it
was cut on the 7th level east by a crosscut northward to the hang-
ing wall of the Ashbed lode. No copper was found in this fissure
except where it cuts the lode near the foot-wall, at which point good
values are exposed. This fissure will be explored to the south as
soon as more men are available.

The Ashbed lode was explored by diamond drills on five different

devels. A total of 32 holes was drilled, and the results show that -

where copper was not found in the drifts, the drill cores generally
show copper either in the hanging or foot-wall.

In the latter part of the year preparations were made to com-
mence stoping and milling. A rockliouse and railroad trestle were
constructed, and track laid, connecting the mine with the stamp-
mill. The mill was overhauled, and stamping was commencéed on
. October 13th.

Four Overstrom and three Wilfley tables constitute the concen-
trating equipment of the mill. It was found that the Overstrom
tables did not make a satisfactory recovery, and they will be re-
placed by four Wilfley tables. The total copper content per ton of
ore stamped was 15.98 pounds, but there was a mill loss in copper

per ton stamped of 6.02 pounds. As soon as possible arrangements

will be made with the Minerals Separation North American Corpo-
ration to begin tests with its process for the further saving of cop-
per values in the finer grades of materials treated in the mill.

Lake Copper Company.

Operations at the Lake during the year ending April 30, 1917,
resulted in a total excess of receipts over expenditures of $108,-
194.94. The production of refined copper for the 12 months ending
April 80, 1917 was less than that for the nine months ending April
30, 1916. The recovery of refined copper per ton of ore stamped
dropped from 26.42 to 21.14 pounds. ,

Considerable attention was devoted to the Knowlton and But-
ler lodes in the north portion of the property. The old Knowlton
shaft was used to explore these lodes and the exploration gave en-
couraging results. Production will begin from stopes on the Knowl-
ton lode in the summer of 1917. At the same time more extensive
developments on the Butler lode will be pushed.
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At the Lake shaft the work during the fiscal year consisted
chiefly of opening and stoping the levels already developed. Con-
siderable stoping ground was opened up in the upper levels.

New work was done on the seventh level south, about 200 feet
south of any stopes in that portion of the mine. This work showed
fairly good ground. On the 11th level, the lowest level of the mine,
the east lode was drifted on for about 400 feet. The lode showed
fairly good mineralization, but it was so narrow that work on it
was stopped.

The Butler-Knowlton series of veins on the north side of the prop-
erty was explored by means of the Knowlton shaft, which was
down 600 feet. The shaft was unwatered, and hoist and compressor
installed. A crosscut was driven from the Knowlton lode 550 feet
to the Butler lode on the sixth level east. This crosscut was con-
tinued 100 feet further to the Ogima lode where 30 feet of drifting
was done without promising results.

Drifts were driven east and west from the crosscut on the Butler
lode and they have shown good results. The lode is very well min-
eralized and averages about 15 feet in width. The Knowlton lode
is being worked on the third, fourth and sixth levels, and at all of
these points is carrying good values.

Lake Milling, Smelting and Refining Company.

At the No. 1 mill, Point Mills, a concrete reservoir and a steel
tower were built to afford water storage for protection against fire.
These are fed by an electric pump located on a small creek east of
the mill.

At the No. 2 mill, Hubbell, owing to the general shortage of labor
and to slow deliveries of material, work progressed slowly on the
two new stamp units. It will probably be early summer, 1917, be-
fore either of the units will be in operation.

La Salle Copper Company.

Besides the general scarcity of labor and transportation trouble,
which affected production, operations at La Salle were also re-
tarded by insufficient stamping facilities. The Franklin mill con-
tinued to stamp La Salle ore but in amounts gradually decreasing,

- and since October 1 the Ahmeek mill has been handling a portion

of La Salle’s product.
At the No. 1 shaft mining operations consisted of stoping on four
levels and drifting on one other level. The stopes in general were
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rather lean, with patches of fair ground occurring irregularly. The
water in this shaft was lowered from the 15th to the 17th level.

At the No. 2 shaft sinking was resumed and carried below the
20th level. Where the lode was opened near the hanging. fair cop-
per contents were found. A small amount of stoping was done on
two levels north in fair ground. Openings were extended on alter-
nate levels and disclosed fair stoping ground on the north side of
the shaft. On the south side the openings indicate stretches of poor
and fair stoping ground, the lower levels being the best.

By an arrangement with the Osceola Cons. Mining Co., the 424
level south of No. 6 shaft, Osc¢eola mine, was extended into La Salle
territory for exploratory purposes. At the end of the year this
opening had reached a point 692 feet south of the Osceola boun-
dary, with a very encouraging showing of copper throughout this
distance. This drift will be extended as much farther as seems ad-
visable, and the 45th level drift, which is now near the La Salle
line, will also be extended in the same way.

For premiums and bonuses see Calumet & Hecla Mining Com-
pany.

Mass Consolidated Mining Company.

Credit is due to Supt. E. W. Walker for the very satisfactory re-
sults obtained during 1916 and for the present condition of the
mine. Production was increased, and the yield of copper per ton
of ore stamped was 16.51 pounds, compared with 14.35 in 1915. The
total operating profit for the year was $525,083.98; two dividends
of $1.00 each were paid, amounting to $194,634, and $235,893.95
was added to balance of assets.

Cost of labor was 18 per cent higher than in 1915, and all sup-
plies showed an equivalent increase, yet the actual cost of produc-
ing copper increased only about six per cent over the cost in 1915.

The results obtained underground were very satisfactory, as the
work done on the 5th level at “C” shaft shows that the Evergreen
lode is well mineralized as far west as “C” shaft in entirely new ter-
ritory, and there was obtained from the Butler lode an increased
production of ore per unit of lode area. ‘

Development work done during the year added to the reserves a
tonnage in excess of the extraction. In addition to the reserves
added by regular development work, there are now available all the
workings of the old Evergreen mine which has been unwatered. Con-,
nections are now being made from the present workings to the old
mine, and inspection of the old workings shows a large amount of
favorable stoping ground which will soon be available for produec-

tion.
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Numerous additions and improvements were made to the equip-
ment which will not only make possible an increase in production
but will permit the work to be done more economically and without
the delays experienced due to the limited power plant.

Mayflower Mining Company.

Diamond drill exploration was continued at the Mayflower dur-
ing 1916.

At the close of 1915 hole No. 41 had reached a depth of 2,569 feet.
The continuation of this hole, however, disclosed a bed of soft,
gandy material which made further drilling impossible. The hole
was abandoned in February at a depth of 2,635 feet, without dis-
closing the position or character of the Mayflower lode.

1t was considered advisable to make another effort to locate the
lode at depth, and No. 42 hole was started in February, about 600
feet along the strike northeast of No. 41. Hole No. 42, to a depth of
about 2,100 feet, where it cut the St. Louis conglomerate, indicated
a uniformly favorable condition of the strata and agreed in general
with the results obtained in No. 41. Below the St. Louis conglom-
erate and to a depth of 2,653 feet, several zones of crushed and de-
composed ground were encountered which made the operation of
the drill difficult. The small portion of core obtained at this depth
showed a condition apparently similar to that disclosed at the
bottom of No. 41. With further progress practically impossible,
drilling operations in this hole were abandoned on October 10th at
a depth of 2,697 feet.

The earlier drilling on the property, however, had developed suf-
ficient promise that the directors of the company thought it advis-
able to make further exploration by means of a shaft, provided an
arrangement could be made with the adjoining Old Colony Copper
Company for a division of the expense. The only satisfactory way
that could be found for dividing the expense was by a consolidation
of the two companies. The new consolidated company will prob-

ably be formed before the spring of 1917.

Michigan Copper Mining Company.

Operations at the Michigan during 1916 were carried on as
planned when work was resumed in July, 1915. The results of this
work seem to justify the belief of Supt. Brady that a new and pros-
perous mine will soon be producing on the Michigan property.

In the spring of the year sinking in “E” shaft on the Butler lode
was completed to a total depth from surface of 630 feet. In the
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progress of the work of shaft sinking, little or no copper was found
until a point about 50 feet above the 6th level was reached, when
it appeared in very considerable quantities upon the hanging side
of the shaft. This mineralization was followed by the shaft in the
work of development to a point about 15 feet below the 6th level,
at which point it was cut off by a flat slip, dipping from the east
side of the shaft.

At the 6th level drifts were driven to west and east of shaft, and
some very good ground opened up. By means of a raise over the
top of the fault, a more or less continuous run of good ground, of
undetermined width, was traced through to the 5th level above, at
which point the ground is still of undetermined width and of ex-
cellent character. ’

About the first of June a main crosscut was started south 20°
east on the 6th level from a point about 25 feet east of the shaft
line. This crosscut was driven for a total distance of 526 feet, or
to a point about 50 feet beyond the foot-wall side of the Evergreen
lode. The results obtained by this work are interesting and very
satisfactory. The crosscut will be continued to No. 8 conglomerate.

In driving this crosscut several belts of mineralization were
crossed. From one of these about one-half ton of mass and a num-
ber of tons of excellent ore were obtained. Two or three different
zones of shearing were encountered, all of which were more or less
mineralized. One of these which is well mineralized with mass and
fine copper is believed to be identical with the fault line which was
found to have cut off the rich ground on the hanging side of the But-
ler lode in the shaft.

The Ogima lode was reached by the crosscut at a distance of 180
feet. Separated from the main amygdaloid part of this bed by a
trap parting about five feet in thickness, is another strong zone of
shearing. This zone conforms in strike and dip with the Ogima
lode and, where intersected by the crosscut, was found to carry
copper in very satisfactory quantities.

A drift was driven about 250 feet west on the Ogima Jode, and a
crosscut made into the foot for about 75 feet. The drift for the first
100 feet showed fine shotty copper in commercial quantities,
through a width of five to eight feet. At 100 feet a cross fissure,
striking about N. 45° E., was encountered, which was fairly well
charged with sheety masses about one inch in thickness. To the
west of this fissure the copper contents of the lode appeared to
diminish for about 80 feet. Beyond this point sheety masses, asso-
ciated with some excellent ore, appeared upon the hanging side of
the drift, while the amygdaloidal character of the main Ogima lode
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appeared to diminish. Further drifting to the west indicated W:;rpi;
ing of.the Ogima hanging to the south and the presegce of a pe; 0f
trap, striking north and south, which has cau'sed the ‘fauljtmaro
the Ogima lode. A crosscut following the east §1de of this trap \‘\ as
driven for 75 feet from the hanging of the drift. Ragged mz'xsses
and fine copper were found in this direction, and the face of The
crosscut was still in copper-bearing ground when work was sus-
pe;(lilzdl.nain crosscut passed through the hanging of the Evergreen
lode 175 feet from the Ogima lode. The Evergreen lode was f?llnd
to have a width of 48 feet and a dip of 43° to the nort‘hwest, with a
strike of N. 70° E. - Drifting on this lode was c'armed abm.lt 180
feet to the west through somewhat bunchy but f'alrlly well mln?l’ali
ized ground. The ground opened up by this drift 1.s cha'racttilkl'z?i
by a general uniform run of fine copper 1_1p011 the. foot side w (:'m‘,.’
upon meeting cross slips, seems to be carrle(.l well into the‘ han?mb].
One point opened by widening of the drift shoyed mineralized
ground 16 feet wide, with copper still in the hanging. ‘
On the 5th level drifting was done to east and west of the ‘sh_-cfft.
Promising ground was found to the east. A ?rosscut .Was drnren1
150 feet north on this level for the purpose of intersecting another
parallel line of shearing which outcrops a little over 100 feet to the
north of the shaft. A drill hole in the face of téle crosscut found
round along the extension of the crosscut. .
001\3_71;‘31‘1;0:‘:;;) iIllpI’OVEltljlentS were made at the mill and this work 1s
i hed as rapidly as possible.
begfeliuiraes shippelzl dliring the year a little over 90,'000 poqndsv of |
mass copper, taken from openings on the Butde‘r, Ogima and Esr'el-
green lodes during development work. There is in stock at the mine
about 4,200 tons of ore.

Mohawk Mining Company.

New openings made during 1916 in grm_lnd tributary jto N?. 1'
shaft showed less mineralization than openings made during 1315.'
This was due largely to local disturbances found north of the shaft
which necessitated considerable drifting in barren ground.

Exploratory crosscuts were driven to the east and west on the
21st level at a point 670 feet south of No. 2 sha'ft. The crosscut
through the hanging to the west had reached a distance of 611 fe.et
at the end of the year and the crosscut in the foot to the east a dis-
tance of 579 feet. Several amygdaloids were intfarsected, butv none
warranted further investigation at the present time. The Wolver-
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ine sandstone was encountered in the east crosscut at 325 to 351
feet from the foot-wall of the Kearsarge lode.

At the No. 2 shaft drifting on the 22nd level north opened poor
g}‘oulld, and drifting on the same level to the south fair ground.
No. 2 will possibly be eliminated during 1917,

New openings in Nos. 4, 5 and 6 shafts show the lode to be of ex-
cellent quality. North of No. 6 shaft a fissure, varying in width
from eight to 15 feet, has been traced from the 7th to the 11th
levels. Indications of copper were found at each level, but the ex-
tent of the mineralization into the foot and hanging of the Kear-
sarge lode has not yet been determined.

Ixtensive repairs were made in No. 4 shaft, and several improve-
m‘ellits installed in No. 6. Little new work-was done at the stamp-
miil.

Naumlkeag Copper Company.

All the exploration work for 1916 was confined to the workings
from No. 4 adit at the north end of the property. )

Drift No. 2 south was driven on the old Pewabic lode to a i)oint
abou.t 2,000 feet southwest of the adit and is the most southerly
opening on the property. No copper was found in this portion of
the lode.

A crosscut to the east from No. 2 drift was driven to a point
about 1,150 feet, but only one of the beds disclosed showed copper.
A drift will be driven to explore this bed, as diamond drilling in-
dicated that it was mineralized. In a crosscut west from driftho.
2 south conglomerate No. 16, the Hancock No. 3 and the Atlantic
lodes were cut but were barren.

In sinking the main winze or shaft from the 190 foot level there
was some copper showing for about the first 15 or 20 feet but not in
any large amount until a depth of about 370 feet was reached. In
the winze at this depth some good bunches of copper were found.
In the north drift on the 400 foot level the copper showing was fair.
In a crosscut northwest from the south drift on the 400 foot level
several feet of good looking ore was disclosed, about eight or ten
fe’et in the hanging-wall of the main lode. Work on the 400 foot
level will be vigorously prosecuted.

New Arcadian Copper Company.

‘The general plan of development work was continued at No. 1
shaft. The shaft was sunk 333 feet and is now bottomed at a depth
of 1,500 feet. Drifting was done on six levels, crosscutting on four
levels, and some stoping was done on four levels. The lode appears
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to be very persistent, and the mineralization has been very satis-
factory. The openings on the 1,500 foot level show the same persisi-
ence of mineralization at depth. The lode on the bottom level is
wide, being over 20 feet in some places, and is very well charged
with copper.

About 1,800 feet south of No. 1 shaft No. 2 shaft was sunk 169
feet, and 245 feet of drifting done on the Old Arcadian lode. The
showing was encouraging, but on account of scarcity of labor, oper-
ations were suspended at this point. '

During the year 1,391 tons of ore was shipped to the Franklin
mill and yielded 32,307 pounds of refined copper. There is now sev-
eral thousands tons of ore on hand which will be shipped to the
TFrauklin mill in the spring of 1917.

New Baltic Copper Company.

The New Baltic controls 800 acres of land on the copper range in
Houghton county. Diamond drilling has found several well miner-
alized beds, including the No. 8 conglomerate.

In the No. 7 drill hole, the last to be drilled on the property, No.
& conglomerate was intercepted at a depth of 1,192 feet. It was
found to be 41 feet thick with a dip of about 52°. Copper in vary-
ing quantities was noted in beds at 329 feet, 493 feet, 652 feet, 792
feet and also in No. 8 conglomerate at 1,196 feet.

The persistence of mineralization is indicated in the correlation
of the New Baltie hole No. 7 and the New Arcadian hole No. 24,
located about 500 feet to the northwest. In hole No. 24 copper was
found in an amygdaloid at 790 feet, which corresponds to 493 feet
in No. 7 New Baltic, and also in a bed at 980 feet, which corres-
ponds to 652 feet in No. 7 hole. The New Arcadian lode is no doubt
the bed cut at 792 feet in New Baltic No. 7 hole.

The satisfactory results of the diamond drilling led to the locat-
ing of a shaft about 500 feet southwest of the N. %4 post of section
16, 55-33, to intercept the northerly extension of the New Arcadian
lode.

Sinking of the shaft was started in October, and, after passing
through about 60 feet of overburden, was finally bottomed on the
desired amygdaloid bed. The shaft will be sunk as rapidly as pos-
sible, probably to a depth to correspond with the 250 foot level of
the New Arcadian mine.
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North Lake Mining Company.

Development work was carried on continuously throughout the
year with encouraging results,

Shaft sinking was continued and in June had reached a depth of
821 feet. On the S00 foot level crosscuts were driven northwest and
southeast. At the end of the year the southwest crosscut was
breasted in No. 8 conglomerate and as nearly as can be calculated
had 688 feet farther to go to reach the first of the South Lake lodes.
These lodes were opened from the crosscut on the 300 foot level and
earried copper but development work on that level was abandoned
owing to breaking through into overburden at two points.

The southeast crosscut passed through a good looking amygda-
loid at 679 to 728 feet from the shaft, which showed fine copper
throughout. A drift is now being driven along the foot-wall to ex-
plore this lode. Results to date have been very encouraging.

The southeast crosscut will be continued indefinitely, as there are
several more known copper-bearing amygdaloids to be cut by it
which were discovered by diamond drilling. The one which showed
the best copper in the drill cores should be cut by the crosscut at
1,480 feet from the shaft.

0Old Colony Copper Company.

On December 20, 1916 the following announcement was made to
stockholders of Old Colony by the directors of the company:

“Your directors desire to state that a plan has been agreed upon
by the Boards of Directors of the Old Colony Copper Company and
the Mayflower Mining Company for a consolidation of the two prop-
erties on an equal basis. The consolidated company will have about
$100,000 as a fund with which to begin shaft sinking to develop the
mineral deposit which has been disclosed on both properties by the
drilling just concluded. This sum will be contributed in approxi-
mately equal amounts by the two companies, and an assessment of
50 cents per share has therefore been levied on the shares of the Old
Colony Copper Company to provide its share of this fund. The con-
solidated company, which is to be known as ‘Mayflower-Old Colony
Copper Company’, will have an authorized capitalization of 200,-
000 shares, $12.00 per share paid in, and will acquire all the prop-
erty and assets of both companies on a share for share basis, and
will be under the direction of Mr. H. . Fay, identified with both
companies since their organization, as President.

“The drilling campaigns heretofore conducted by both companies
have developed to date a total tonnage on both properties, on an as-
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sumed dip of 50 degrees, of approximately 32,000,000 tons, and have
proven the continuity of the lode for a distance of about one mile on
the strike, The work has been entirely original research in a terri-
tory never before explored, but the results thus far obtained indi-
cate that it is a lode of unusual width, and the general average of
all the values shows it to be a formation with a high degree of min-
eralization. The drilling has encountered many puzzling geological
problems, but it has been thoroughly and scientifically performed,
and has developed a mineral deposit which has been most persistent
in the extensive area covered by the investigation.

“The results secured to date warrant shaft sinking to open up the
deposit vevealed by the diamond drilling, and a consolidation is the
natural solution of the question of how best to demonstrate the
value of both properties, and it is apparent that through a consoli-
dation a duplication of mining operations can be avoided and many
otlier economies effected.

“The two companies now have sufficient machinery and equip-
ment to carry on shaft sinking to a considerable depth and also
dwellings to accommodate the forece required for this work.”

Onondaga Copper Company.

Diamond drilling was discontinued in the summer of 1916, and,
while the treasury has ample funds to resume exploration work, it is
not probable that anything will be undertaken in the immediate
future.

Osceola Consolidated Mining Company.

Osceola had another profitable year in all three branches in 1916.

Osceola Branch.

The grade of ore mined was even better than in 1915, and the
yield per ton was 14.89 pounds. Mining operations were limited to
No. 6 shaft. The workings south of No. 6 shaft near the boundary
continued in good ground all the year. The 38th and 39th levels
were particularly rich; the 40th and 41st reached the boundary
line and the 42nd was driven across the line into La Salle territory.

North Kearsarge Branch.

At this branch more copper was produced in 1916 than in any
other vear since 1911. Only two shafts operated most of the time,
and snow storms in the early part of the year hindered shipments
to the extent of ever two weeks’ production.

Repairs in No. 3 shaft, begun in June, 1915, were completed in
the summer of 1916; hoisting was resumed in June, and production
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gradually increased until it amounted to 450 tons per day at the
end of the yvear.

Changes and improvements in drilling machines and drill steel
were used to good effect throughout the mine. The average recovery
of copper per ton of ore treated was considerably better than in re-
cent years.

The mine is in good condition, and No. 3 shaft’s production will
probably be increased as fast as that of South Kearsarge falls off.

South Kearsarge Branch.

At this branch the recovery of copper per ton of ore was better
than for several years, and on the whole 1916 was unusually profit-
able. A third more ore was produced during 1916 than was antici-
pated at the beginning of the year. .

Mining the pillars of No. 2 shaft was continued to a limited ex-
tent, and a start was made on No. 1 shaft pillars. These pillars
contain about 650,000 tons available for mining. During 1916 over
a third of the ore treated came from foot-wall work, from cleaning
out old stopes and from an old stock pile on the surface. With
these sources exhausted, next year’s product will be considerably
reduced.

For premiums and bonuses see Calumet & Hecla Mining Com-
pany.

Porcupine Exploration Company.

This company was organized early in the year 1916 to explore the
Nonesuch formation in the Porcupine Mountain district. The acre-
age controlled by the company is shown on the map of Ontonagon
county. .

Beginning at the N. 14 post of section 23, about 16 diamond drill
holes were put down in sections 23, 22 and 27 of 50-44. The general
direetion of the Iine of drill holes was about 8. 35° 'W. The angle
of all the holes was 60° and the holes varied in depth from 250 to

800 feet.
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The beds cut by the drill and the average dips of the beds to the
southeast are as follows:

Dips

Beds Shallow Deep
Freda sandstone about ................ .. 59
Upper Grey Shale Group about......... 47 59
Upper Grit ... vvviiiii i 52 63
Lower Banded Shale .................. 50 60
Quartz Banded Shale .................. 47 57
Lower Grit oo i i e 47 57
No. 1 Shale ... 48 59
No. 1 Sandstone ...........ccviiint. 46 60
No. 2 Parting Shale ................... 46 59
No. 2 Sandstone ... oo 54 60
Red Sandstone ..........ccveiiineinn. 50 62

Tu the last few holes drilled the dip changed somewhat, indicating
a bend in the formation to the west. Also in the last few holes drilled
the copper values changed from native copper to chalcocite. The
values found occurred at the base of the No. 1 shale, in the No. 1
sandstone, in the No. 2 shale and sometimes in the No. 2 sandstone.

Mr. A. G. Ballenberg, who was in charge of the exploration work,
states that the only reason work was discontinued was the lack of
copper in commercial quantities.

Quincy Mining Company.

Operations of the Quincy during 1916 showed a mining income of
$2,785,778.73.

There was a large amount of development work done throughout
the mine, and in all of the openings the lodes developed averaged
fairly well in copper. The yield of refined copper per ton of ore
treated was 1714 pounds.

At the No. 2 shaft the ore was of better grade than in 1915, with

.the usual percentage of mass copper. The drifts on the various

branches of the Pewabic lode continued throughout the year in good
average grade ore. The lower levels of this shaft averaged better in
copper than similar drifts during 1915.

Shafts Nos. 6 and 8 were sunk during the year. All drifts averaged
well in copper, and more copper was found than in similar drifts
the previous year. At No. 6 a better showing of copper is especially
noticeable in the extreme lower levels.

Since about the middle of the year No. 7 shaft has been used to
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hoist water during a part of one shift and for Hancock operations
during the other full shift.

Iixtensive general repairs were made to buildings and ore dress-
ing machinery at the stamp-mills, The smelter was extremely busy
throughout the year, and about November 1st the br iquetting plant,
which had been 1dle for over five years, was again started in order
to increase the capacity of the works.

Seneca Mining Company.

On April 13. 1916 the announcement was made that a syndicate
composed of Thomas I". Cole, of Duluth, Tucker, Hayes & Bartholo-
mew, with some associates, had secured control of over 60 per cent
of the stock of the Seneca Mining Company, control of which was
owned by the Calumet & Hecla Mining Company. The Seneca ad-
joins the \Ioha\\ k and Ahmeek and carries the Kearsarge lode on
the dip.

It was further announced that a new corporation would be or-
ganized having 200,000 shares of stock. Thomas F. Cole was to be
president of the new company and W. J. Uren, general manager.
Immediate operations were planned to develop the south end of the
property by sinking a shaft. This deal, however, did not materialize
for various reasons.

In the early part of December announcement was made that
Tucker, Hayes & Bartholomew, in. association with TLewisohn
Brothers of New York, had secured a renewal of the option from the
-Calumet & Hecla, carrying control of the Seneca Mining Company.
It was proposed to form a new company, the Seneca Copper Com-
pany, with 250,000 shares, 200,000 shares to be issued at $15 per
share. W. J. Uren was named as general manager.

On December 23, 1916 the Calumet & Hecla sold its 11,207 shares
of Seneca for $60 a share, receiving $672,420. In making this sale,
it was stipulated that the other shareholders should receive an offer
of $60 a share for their shares, provided they were presented within
a reasonable time.

Operations at the new Seneca will probably be begun in the spring
of 1917 under the direction of W. J. Uren.

South Lake Mining Company.

South Lake continued development work, and total openings up
to the end of the year 1916 show approximately one mile of drifts
on the various lodes, a large proportion of the ground opened being
of suitable character for stoping.
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The long drift on No. 3 east at the 600 foot level south is being
driven to make a connection with the Lake mine. This drift has
opened considerable stretches of very good ground.

Production began in May with 627 tons of ore treated at the
Franklin mill. This amount was increased gradually to 3,500 tons
in December; a total of 20,057 tons being sent to the mill in the
eight months from May to December inclusive. This 20,057 tons
yielded, including mass, 476,280 pounds of concentrates. The esti-
mated yield of refined copper is 285,600 pounds.

A steel rockhouse of modern design was constructed and is now
in suecessful operation. Production during the first month of 1917
will probably be increased to double the average for the last eight
months of 1916.

Superior Copper Company.

Operations during 1916 were confined to No. 1 shaft; no new
work was attempted at No. 2 shaft during the year.

On the 17th level in the Superior lode, the last two available
stopes are now being mined, and, with the exception of one stope
on the 15th level, all ground above this point has been worked out.

On the 18th, 19th, 20th and 21st levels in the West lode, about
1,800 feet of drifts show copper ground of apparent value, repre-
senting about 150,000 tons of ore, stoping of which has not yet been
started. If to this tonnage is added about 100,000 tons which
remains in present active stopes, there is a total of approximately
250,000 tons still to be mined. This available ore lies within the
only copper shoot evident in the lower drifts. The shoot has been
found to extend from the 18th to the 21st levels and lies about
1,200 feet south of No. 1 shaft. It has not, however, shown sufficient
size to warrant driving such long drifts in order to reach it, and it
has therefore been decided to sink to the 33d level before conducting
the further explorations which will probably determine the future
of the mine.

During 1916 the shaft was sunk for the most part in trap rock
between the Superior and West lodes. The shattered nature of the
ground retarded sinking considerably, and the sinking was discon-
tinued temporarily at a point below the 29th level. Sinking will be
resumed as soon as possible and will be continued to the 33d level,
at which point an extensive exploration of the various lodes will be
conducted.




48 MINERAL RESOURCES OF MICHIGAN.

Tamarack Mining Company.

Tamarack’s production for 1916 was nearly double that of 1915.
The yield of refined copper per ton of ore treated was 18.2 pounds
compared with 17.9 pounds in 1915. Good ground was opened in
the newer stopes at the North Tamarack branch.

Tamarack made a good profit, although costs were very high. The
regrinding plant at the mill was completed in the summer, but no
machinery has as yet been installed.

The Tamarack mine is deep, and mining is expensive, but oper-
ated on a large scale and probably at considerable initial expense,
Tamarack could make a profit even on 15 cent copper.

In the latter part of 1915 the Calumet & Hecla suggested that it
might- consider a purchase of the Tamarack property if an agree-
ment could be reached as to its value. Mr. W. E. Parnall was ac-
cordingly employed by the Tamarack to examine and report on the
value of the property. Mr. Parnall reported a valuation of the as-
sets, other than ore in the ground, at $4,616,734, from which would
be deducted the company’s debts of $349,286. He found it impos-
sible to place a value on the ore deposits. Mr, Parnall was of the
opinion that a different method of mining on a large scale would be
profitable.

Mr. MacNaughton, general manager of the niine, believed that it
would not pay to operate Tamarack because of the high costs. He
did not consider the unopened ore bodies of any value and did not
believe that increasing the production would be profitable.

The result of several months’ negotiations was that the Calumet
& Hecla offered to purchase all the assets of the Tamarack, except
its holdings of Mineral Range Railroad stock, for $3,563,486, and to
assume and pay the existing debts of the company. That meant $59
a share to Tamarack stockholders. The offer was conditional upon
the completion of the sale and delivery of the Tamarack property
by June 1, 1916.

The sale was blocked by G. A. Hyams, a stockholder of the Tam-
arack. Late in August the directors of the Calumet & Hecla de-
termined that under existing circumstances it was for the best in-
terests of the company to distribute among its stockholders its hold-
ings of Tamarack stock. A dividend was declared of 20,000 shares
of the capital stock of Tamarack to be delivered to stockholders on
August 31, 1916, at the rate of one-fifth of a share of the capital
stock of the Tamarack for each share of the stock of the Calumet &
Hecla. This distribution of Tamarack stock by the Calumet &
Hecla to its shareholders was followed by the resignation of James
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MacNaughton as general manager of the Tamarack., M. Gharles)
S. Smith was elected president and Charles H. Altmiller, secretary
and treasurer of the Tamarack company, and the main offices were
removed to 50 Congress Street, Boston.

Tremont and Devon Mining Company.

The Tremont and Devon adjoins the Victoria to the west. In the
spring of 1916 diamond drill esploration was started on the prop-
erty, and three holes were drilled before the work was discontinued.

It is reported that in the first hole drilled the Devon lode was
cut, showing 11 feet of good ore, and that in the third hole drilled
the Forest lode was cut, showing nine feet of excellent ore. In this
third hole the Devon lode, which is just above the Forest lode, did
not show commercial values.

Trimountain Mining Company.

Trimountain’s production for 1916 showed an increase of 417,662
pounds over that of 1915. Underground openings maintained the
average quality. The use of waste stamp-sand for filling stopes was
begun towards the end of the year, and a total of 17,700 cubic yards
was run into the mine through old No. 1 shaft. Electric haulage

-was installed underground on several levels.

In March the stamp-mill was destroyed by fire. Fortunately
there was sufficient surplus stamping capacity at the Baltic mill to
treat the output of Trimountain, so no loss of production resulted.

Victoria Copper Mining Company.

Victoria made a record production of 1,661,832 pounds in 1916.
Profit from mining operations was $176,806.56. The company, how-
ever, carried on considerable construction work which reduced the
profit for the year to $85,330.87.

The improvements for increasing production made during the
year consist of a new shaft to the 2,600 foot level, doubling of the
shaft-house and equipment, doubling of the rockhouse and rock
crushing capacity, a new Nordberg hoist and an auxiliary steam
power plant at the stamp mill to supply power at times when the
water is low. There is now shaft and hoisting capaecity to take care
of all exploration and development work in opening the mine to a
depth of 5,000 feet. ‘

7
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The copper content per ton of ore stamped increased slightly.
Stopes on the 23d, 24th and 26th levels were heavy producers
throughout the year, and the other stopes throughout the mine were
about normal. Very little development work was done during 1916.

With the new hoist now in operation, production in 1917 should
show a marked increase.

White Pine Copper Company.

No. 2 vertical shaft was sunk to a point 151 feet below the 2d
level. The collar of this shaft is 150 feet north of the main fault
which is almost vertical. The lodes on the south side of the fault
have been found by diamond drilling to be from 600 to 700 feet
lower than the lodes on the north side. To further explore the lodes
on the south side, No. 2 vertical shaft is now being sunk to a point
600 feet below surface, where it will be deflected southward along a
curve of 300 feet radius and should enter the lode south of the fault
at a point 970 feet from surface. From this point the shaft will
follow the lode which dips at an angle of 45° to 50°.

No sinking was done at shafts Nos. 3 and 4. Drifts to east and
west of No. 3 shatt showed fair or average values. The 4th and 5th
levels west disclosed ground of poor quality and a much faulted
lode.

At No. 4 shaft drifts were extended on all six levels. The greater
i'}art of the ground opened by these drifts is poor, with average
ground showing in a few places.

Considerable diamond drilling was done during the year to locate
the lodes south of the fault. A deep surface hole and four under-
ground holes have cut the lodes. These holes are located from 100
to 200 feet south of the fault and are spread along a line parallel to
the fault for over 2,400 feet. As mentjoned above, this drilling has
shown the lodes south of the fault to lie from 600 to 700 feet lower
than those iminediately north of the fault.

The average yield of refined copper per ton of ore treated was
22.27 pounds in 1916.

No changes were made at the stamp-mill during the year. A 50-
ton Minerals Separation flotation unit is on the ground, prepar-
atory to testing its efficiency in saving fine copper.

For premiums and bonuses see Calumet & Hecla Mining Com-

pany.
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White Pine Extension Copper Company.

White Pine Extension is developing three mineralized beds of the
Nonesuch formation. These beds are known as No. 1 shale, No. 2
shale and No. 3 sandstone. No. 1 shale is a wide shale, five feet
along the foot of it assays about 15 pounds of copper per ton. Be-
low this shale, with six feet of barren sandstone intervening, is No.
2 shale, four and one-half feet in width, assaying from 22 to 30
pounds per ton. About nine feet below the No. 2 shale, as exposed
in underground crosscutting, is a fine-grained sandstone, 18 to 24
inches thick, assaying as high as 60 pounds per ton in some open-
ings.

A vertical shaft has been sunk to a depth of 242 feet, 23 feet of
which was througl overburden. At a depth of 55 feet a crosscut

- was driven into the hanging of the shaft for a distance of 30 feet,

exposing both No. 1 and No. 2 shale. No. 2 shale was drifted upon
for 24 feet.

At a depth of 219.8 feet the second level was established, and a
crosscut was driven in to the hanging for a distance of 45 feet. At
the end of the year No. 2 shale had been drifted upon for a distance
of 327 feet north and 338 feet south.

At intervals of 100 feet crosscuts were made from the drift on No.
2 shale into the hanging, exposing No. 1 shale, and at 100 feet north
and 100 feet south of the shaft crosscuts were driven into the foot,
showing the No. 3 sandstone. It is intended to continue this system
of exploration on No. 1 shale and No. 3 sandstone by crosscuts as
the drifts on No. 2 shale are extended.

A site has been selected for a 100-ton experimental mill, and
plans for the mill are now under consideration in accordance with
recommendations by T. . Chapman of Tucson, Arizona. Prof.
Chapman obtained a recovery of 85 per cent from White Pine Ex-
tension ore in the metallurgical laboratory of the Michigan College
of Mines, by a combined process of slime tables and oil flotation.

Winona Copper Company.

Openings at Winona during 1916 showed about the usual run of
ground, those in No. 1 King Philip, showing perhaps the best. By
increasing the size of motors driving the Hardinge mills and using
steel balls instead of flint pebbles, the amount ground in each mill
was materially increased.
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During the year a wooden shaft and rockhouse was constructed
at King Philip No. 1 shaft.

The total production of refined copper in 1916 was considerably
higher than in 1915, but the yield of copper per ton of ore treated
dropped to 13.39 pounds.

Wolverine Copper Mining Company.

Wolverine’s production for the year ending June 30, 1916, with
the exception of 1913-1914, was the lowest since the year 1901-1902.
This decrease in production was due to severe winter storms, heavy
rains in the spring and to a shortage of labor for some months.

Openings made during the year showed fair to good mineraliza-
tion. In addition to regular stoping and drifting, about 50 per cent
of the ore hoisted was obtained by cutting out the lode along the
foot in older and more recent stopes.

President Stanton states that the decrease in copper contents of
ore is noticeable as the bottom limits of the company’s territory are
approached, but as the ore is of considerable commercial value, the
mine will be opened to the bottom. It will require two years or
longer to reach the bottom of the mine, and the directors believe
that it will then require all of ten years to exhaust the mine, esti-
mating a production equal to the average of the past three or four
vears.

Wyandot Copper Company.

Work during the year ending March 31, 1917 was confined largely
to stoping on the 8th and 9th levels both east and west of the winze.
Drifts on the 10th level were extended both east and west of the
winze, and some drifting was also done on the 8th level drift west
of the winze, all with more or less encouragement.

Supt. F. L. Van Orden states as follows:

“Qur showing has been too encouraging to close the exploration
without further investigation, yet, on the other band, it has not
been sufficiently encouraging to warrant us in assuming or believ-
ing we have an embryo mine.”

Further efforts will be confined to drifting only, east and west
‘of the winze. The 10th level drift west carries copper in more per-
sistent quantities than any other opening to date.

During the year a mill test was made of 1,605 tons of ore which
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refined 12.54 pounds of copper per ton, with 5.26 pounds left in the
tailings. )

A large storage bin is filled with selected ore ready for milling,
and in addition to this there is some selected tonnage underground.
A second mill test at a mill equipped with regrinding machinery
should show much better results than the first test.
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LIST OF ACTIVE COPPER MINING

Name of Company.

Location of Mine or Property.
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COMPANIES OF MICHIGAN, 1916.

General Office. i

General Manager.

Superintendent.

Adventure Consolidated Copper Co.
Abmeek Mining Co...............
Algomah Mining Co..............
Algonac Mineral Development Co...
Allouez Mining Co................

Baltic Miniﬁ CO. v
Calumet & Hecla Mining Co.......
Carp Lake Mining Co.............
Cass Copper Co
Centennial Copper Mining Co......

Champion Copper Co.............
Cherokee Copper Co..............
Contact Copper Co...............
Copper Range Co............oooun
Flint Steel, .. ... ..ol

Franklin Mining Co...............
Hancock Consolidated Mining Co. ..
Houghton Copper Co.
Indiana Mining Co.....
Isle Royale Copper Co

Keweenaw Copper Co.............
Lake Copper Co......

La Salle Copper Co
Mass Consolidated Mining Co......
Mayflower Mining Co.............

Michigan Copper Mining Co.......
Mohawk Mining Co...............
Naumkeag Copper Co.............
New Arcadian Copper Co..........
New Baltic Copper Co............

North Lake Mining Co............
01d Colony Copper Co............
Onondaga Copper Co..............
Osceols, Consolidated Mining Co....
Poreupine Exploration Co..........

Quincy Mining Co................
South Lake Mining Co............
Superior Copper Co..........

Tamarack Mining Co..........
Tremont & Devon Mining Co......
Trimountain Mining Co...........

Victoria Copé)er Mining Co........
‘White Pine Copper Co............
‘White Pine Extension Copper Co...
Winona Copper Co................
‘Wolverine Copper Mining Co......
‘Wyandotte Copper Co.............

Greenland, Ontonagon Co. ................
Akmeek, Keweenaw Co. .....

Lake Mine, Ontonagon Co................

Porcupine Mt. District, Ontonagon Co......
Allouez, Keweenaw Co....................

South Range, Houghton Co................

Calumet, Houghton Co. . ............ .. ...
Porcupine Mt. District. Ontonagon Co......
‘West of Victoria, Ontonagon Co............
Calumet, Houghton Co. . .................

Painesdale, Houghton Co..................
Between Indiana & Winona, Ontonagon Co..
Elm River, Houghton Co..................
Painesdale, Houghton Co..................

Between Michigan & Mass Minesg, Ontonagon Co. . ...

Demmon, Houghton Co............. ... ...
Hancock, Houghton Co. . .................

North of Superior Mine, Houghton Co.......... ...«

Indiana, Ontonagon Co
Houghton, Houghton Co............... ...

Phoenix, Keweenaw Co. . ...... ....
Lake Mine, Ontonagon Co..........
South of Osceola Mine, Houghton Co....
Mass, Ontonagon Co....ooovvvnvven o
East of Wolverine Mine, Houghton Co......

Rockland, Ontonagon Co.,....covvvvovnnn..

Mohawk, Keweenaw Co..........icc..oun.

Houghton, Houghton Co. .. ... v nn

East of Quiney Mine, Houghton Co. .. .....
East of Franklin Mine, Houghton Co. ......

Lake Mine, Ontonagon Co.................
East of Cahunet, Houghton Co. ... ....
Porcupine Mt. District, Ontonagon Co
Osceola, Kearsarge, Tamarack, Houghton Co
Porcupine Mt, District, Ontonagon Co......

Hancock, Houghton Co. . .............. ...
Greenland Je., Ontonagon Co..............
North of Baltic Mine, Houghton Co........
Calumet, Houghton Co. . ............
West of Victoria, Ontonagon Co.......
Trimountain, Houghton Co........ ...

Vietoria, Ontonagon Co. ,............. ..
Porcupine Mt. District, Ontonagon Co.. ..
Porcupine Mt. District, Ontonagon Co.... ..
Winona, Houghton Co....................
Kearsarge, Houghton Co............... ...
East of Winona, Houghton Co.............

32 Broadway, New York...............
12 Ashburton Place, Boston
60 Congress St., Boston
1905 Dime Bank Bldg.,
12 Ashburton Place, %0

ston

82 Devonshire St., Boston..............
12 Ashburton Place, Boston............
Houghton, Mich. .. ...............«...
Houghton, Mich. .. . ..................
12 Ashburton Place, Boston. .. .........

82 Devonshire St., Boston. .. ...........
Houghton, Mich......................
70 State St., Boston., ., ................
82 Devonshire St., Boston..............

60 Congress St., Boston. ...............
Hancock, Mich. ....... ... ... ... ....
705 Sears Bldg., Boston. ............. ..
60 Congress St., Boston. ...............
12 Ashburton Place, Boston............

Calumet, Mich.................. .. ....
82 Devonshire St., Boston...... .
12 Ashburton Place, Boston........

79 Milk St., Boston

T’OSSearsBldg.,Boston..“.........”: :

15 William St., New York..............
15 William St., New York..............
61 Broadway, New York...............
Houghton, Mich. ... ..................
Houghton, Mich ... ...... ... ... ....
60 Congress St., Bostonr. ...............
705 Sears Bldg., Boston. ...............
Houghton, Mich.. .. ..................
12 Ashburton Place, Boston....... e
1517 Conway Bldg., Chicago

32 Broadway, New York...............
60 Congress St., Boston., ...............
12 Ashburton Place, Boston. .. .........
12 Ashburton Place, Boston. ...........
Calumet, Mich,...............
82 Devonshire St., Boston......

60 Congress 8t., Boston. . ..............
12 Ashburton Place, Boston ..
15 William St., New York..............
705 Sears Bldg., Bostonn. ..............¢
15 William St., New York..............
68 Devonshire St., Boston..............

"James MacNaughtor. . . .|
R. M. Edwards.........

James MacNaughton. . ..

F.W.Denton........... :
James MacNaughton. .. .:

James MacNaughton. . ..

F.W.Denton: ......... i
W. A Hodgson.........:

R. M. Edwards. ........ ‘
Jobn L. Harris..........

R. M. Edwards. . .......
James MacNaughton. . ..

R.C.Pryor.............
James MacNaughton. . ..

Chas. L. Lawton........
R. M. Edwards. ........
James MacNaughtomn. . ..
James MacNaughton. . ..
W.H.Gibson...........
F. W. Dentonn...........

James MacNaughto:
Theo. Dengler. . ... ..

E. W. Walker.
S. Russell Smith.
Thomas Bennett.
¥red B. Close.
F. W. Ridley.

Albert Mendelsohn.
John Knox.

Jerry Rourke.

A. H. Meuche.

F. W. Ridley.

J. A. Thomas.
G. 8. Goodale.

! famuel Brady.

Enoch Henderson.
‘'R.R.Seeber.
Thomas Bennett.
James E. Richards.

E. W. Walker.
Ole Hallingby.
E. W. Walker.
G. 8, Goodale.

Samuel Brady.
W. F. Hartman.
S. 8. Lang.
QOtto Lieber.

Thomas Bennett.
G. 8. Goodale.
H. W. Fesing.

F. H. Haller,

A. G. Ballenberg.

“Thiomas Benmeil.
Ocha Potter.
J. T. Been.

Roy Reynolds.

George Hooper.
Thos. H. Wilcox.
W. R. Bolley.

R. R, Seeber.

W. R. Bolley.

F. L. Van Orden.
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IRON INDUSTRY.

STATISTICAL TABLES.




68 MINERAL RESOURCES OF MICHIGAN. STATISTICAL TABLES—IRON ORE. 69
IRON ORE SHIPMENTS FROM THE MARQUETTE RANGH.? IRON ORE SHIPMENTS FROM THE MARQUETTE RANGE.
g - 1907 and i i ! 9 ! ¢ 1 915 Tots
Name of Mine, prior years. | 1908 | 1909 ‘ 1910 1 1912 1913 | 1914 1915 1916 Total
American (Sterling) . ............... 127,113 23,222 90,001 163,290 195.197 122,211 162,253 84,845 87,514 246,163 1,301,809
AINGS. .o 6,208 [ L e : (RS - 6,298
Barnum (CHff Shaft)t. ... ... ... 801,851 ... i T e e R R 801,851
Bay State, .......... ... 16,637 [0 oo o e e 16,637
Bessemer (See Lillie) . ... o e e R LR e R R I LU
|
Bessie. ... .. ... . 59,007 O P Rl O 59,097
Beaufort (Ohioy............. ... .. .. 432 683 | 2,683 L. 21,139 40,007 653,961
Blue (See Queen Group)............ e s PP R e R R B R R Ry
Boston (with American). . ... ... ... . 62,542 [ . e 62,542
Braastad {Mitchell. ... .o 136,636 1o e 136,636
aantd LWinthrop....... ... ... 8B, 445 [t 831,445
Breitung No. 1. .o oooo e 63,497 57,085 30,994 49,590 174 107 70,328 345,601
Breitung Hamatite No. 2. ...... .... 161,061 72,688 63,995 83,280 27,705 276,620 80,655 865,728
Buffalo. ... ... .. e ; 217,730 PR O I Y 217,730
Cambria. . .o 1,814,925 136,815 85,954 69,904 169,153 132,834 159,443 195,612 3,001,039
Champion................ ... ..... i 4,382,873 11,199 18,746 ] e 4,413,131
Chase. ... ... . .. . v P O S
Chester (See Rolling Mill) S D,
Chicago....... ... .. : Q012 1o
Clevelands. .. ..................... | 2,806,208 . ... e
Cleveland Hematite (Included under |
Cleveland) . ..................... S 1 e R B B S R I R
Cleveland Cliffs Groupt............. 13,924,004 438,379 877,433 955,374 514,305 |1,032,836 922,005 672,428 %631,358 | 1,022,461 | 20,990,673
Columbia (Kloman)................ 04,813 |, ... .. ..... E N ,813
16,671 1. 16,671
B5O,114 | 59,114
140,841 Lo 140,841
HI8,512 [ 118,512
Dey 2,709 | e ,709
Jast Champion 76,002 | i e 76,002
Fast New York 327,604 |. ... 327,604
Edison.......... oo 8O3 | 893
392,318
8,13
1,091
31,817
FOSterS. .o 171,893 | oo 171,893
Foxdale. ........ ... 31,447 | ... e 31,447
GibSOn. . ... e [ 16,357 |. oo 16,357
Goodrich. .. ... ... .. ... \ 49,754 .. 49,754
Grand Rapids (Davis).............. 110,736 | o 110,736
Green Bay (See Bay State). ... | .o o b e [ e
Hartford....... ... ... ... ... 1,237,905 278,366 250, 680 183,471 ] e 1,950,422
Himrod. .. ... . . e e e e 14,466 444,669 65,029 124,164
HOIMeS . .o e e s e e 17,378 3,379 20,752
Hertense (North Champion).. . ... .. BOBTE Lol e 30,574
Home (P.and L. 8.) (Now Volunteer). 26,022 ... s e 26,022
Humboldt (Washington)............ TIB,061 |. ... oo e e e 713,961
Imperial. . ........ ... ... ... .. 212,982 48,231 115,478 | 83,404 86,959 53,943 37,543 oo 638,540
Indiana (See Bay State) . .. ... e s e e e
Tron CHUfsS. ... ... o 1,700,537 L s e e 1,700,537
Tron Mountain. . ..o B0 L e 10,807 5,893 17,093
Tsabella. .. ... .. o s e e 636,255 97,368 133,623
Jackson.. ... ... ... i e 11,066 40,320 22,303 53,559 1,519 20,241 56,026 |............ 4,073,481
Keystone (See East Champion)...... . . O O SO PP O
akel, e e I e
Lake Angeline. . ................... 7,784,751 220,410 280,208 244,923 167,258 | 151,910 102,762 128,073 19,513 ... L 9,099,898
Take SUDETIOT. . ..o, 14,320,173 261,955 349,435 271,445 167,352 169,326 164,834 133,519 199,920 422,473 16,460,432
Tilie. ... o 1,678,150 8,632 61,708 10,121 25,597 26,119 .. . e e 1,810,327
Loyd...cooiiiniiiian, T O O 28,003 44,224 135,746 | 123,211 195,975 281,502 808,661
Lucy (McCember)................. 516,244 1,115 1,672 11,257 16,676 72,724 ... P P 619,688
MaAS. . ottt e 32,378 29,036 159,197 208,103 24,926 46,664 171,475 55,903 267,190 259,897 1,254,769
Magnetic (Stock Pile). . ............ 202 . s e e 292
Manganese (Negaunee)............. 6,359 | sl e[ 6,359
See foot motes 1, 2, 3, 4, 5, 6, 7, 8, 9 and 10 on page 72. See foot notes 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11 and 12 on page 73.




70 MINERAL RESOURCES OF MICHIGAN.
IRON ORE SHIPMENTS FROM THE MARQUETTE RANGE,—Concluded.
- i {1907 and |
Name of MMine. \ prior years. | 1908 1909 1910
! i

T | i
Marquette’. ... L 152,847 Lo R
Mary Charlotte......... ... .. ... 717,647 197,522
Mesabi's Friend. . ......... ... N 16,043 N .
Michigammes. . ... ... . ... .. ... . 880,362 1. ...
Miller. ... 4,756 |
Milwaukee-Davis 375,451 ... ... R
Mitchell. . ... .. .. 17,780 11,539 ... ... 23,428
Moore. .. ... ... 68,131 ...
MOTTIS. oo
National. ... . ... ... ... ... 150,216 ... . oo
Negaunee. . .. ............. .. ... ... 3,017,691 232,219 312,217 348,818
Negaunee Construction Works. ... ... 12,708 [
New York (York)....... ........... 1,123,071 | ... oo o e
New York Hematite...... ... ...... 37,087 |

North Champion (See Hortense) . . .. .

North Republic......... ... .. ... .. 289
Nonpareil (St. Lawrence) . . ... ... ... 23,395
Northwest . . ...................... 1,687
Notwood......................... 5,753
Ogden............................ 986
Pascoe...... ... .. ... ... ... ... ... 59,806
Pendill. . .............. ... ... . ... 45,993
Palmer. . ... ... .. .. ... .. .. ... . ... 14,172
Palmer (Cascade) (See Volunteer). .. .|............
Pioneer................. . ......... 15,409
Pittsburg & Lake Angeline (See Lake

Angeline). . ... ... o
Platt. . ... ... ... ... L. 73,844
Portland...... ... .. ... .. ... . b0 .
Primrose................. .. ....... 6,040
Prince of Wales?, . ................. 32,415
Quartz............... ... ... R 49
Queen?. ,.......... ... 180,866
Queen Groups. . ................... 4,974,391
Republic............... ... ... .. .. 5,948,895
Republic Reduction Co........... .. 47,174
Richards. ...... ... ........ ... .. 8,261
Richmond. .. ... ... ... ... ... ... . 524,895
Riverside. . ... ............ ... .. .. 16,160
Rolling Mill..................... .. 393,630
Saginaw. . ....... ... ... .. ... .. ... 451,424 |
Salisburys ... ... L 686,411
Sam Mitchell (See Mitchell). ... ... .|..... .. .....
Sampson (Argyle). . ..... ... ... ... .. 267,805
Shadt. . ....... .. ... ... .. .. ... .. 1,261
Section 12............. ... ... ..., .. 21,887
South Buffalo>................... .. 245,412
SPUIT. .. 165,244
Star West (Wheat) ... .......... ... 204,649
St. Lawrence (See Nonpareil).. ... ... R

Sterling (See American).............
Taylor. ... .. ... ... .. . . ... ...
Teal Lake (See Cambria). ... .. .....
Titan......... ... ... ... ... ...
Volunteer (See also Home)
Washington. ......................

67,999 !

237,509
176,575

230,119
150,732

Webster. . ........... .. ... ... ..... 34,905 ... ...

West Republic.................. ... 133,077 | ...

Wetmore.......................... H0,870 (... .. ... ...

Wheeling. . ....................... 433,771 ... L

Wintrhop?®. . ... .. ... .. ... ... ... 1,335,839 |............

Wheat (See Star West). . ........ ... ... ... ... ... L.
Totals........................ 83,716,337 2,214,782 3,983,436 3,840,129

See foot notes 1, 2, 3, 4, 5, 6, 7, 8, 9, and 10 on page 72.

STATISTICAL TABLES—IRON ORE.

IRON ORE SHIPMENTS FROM THE MARQUETTE RANGE.—Concluded.

1911 1912 1913

1914

1915

1916

Total

7,781
21,141

235,648
135,879

224,862
156,867

295,962
113,137

47,22

178,574
52,562

38,438 |
1,659 |

215,182

283,775
209,059

152,847
2,489 574
16,043
880,362

411,650
111,245

68,131
188,029
150,216

6,072,362
12,708
1,123,071
37,587

289
23,395
1,687
5,753
986

59,806
45,993
14,172

32,415
419
180,866

238,899

7,
7,226,887

8,261
1,575,796
16,160
1,552,617

451,424
686,411

,

2,666,121 (3,415,654 3,487,993

2,340,326

114,137, 54%

See foot notes 1, 2, 3, 4, 5, 6,7, 8, 9,

10, 11 and 12

on page 73.




MINERAL RESOURCES OF MICHIGAN.

~T

2

JUnder Iron Cliffs 1890-1895: under Cleveland-Cliffs group after 1895,

“Under Queen group after 1890.

sUnder Cleveland-Cliffs group after 1883.

‘Includes Cleveland after 1883; includes Barnum, Foster, Iron Cliffs, Michigamme and
Salisbury after 18935.

sUnder Iron Cliffs 1891-1895; under Cleveland-Cliffs group after 1895.

sUnder Cleveland-Cliffs group after 1895.

“Under Winthrop after 1892.
8Includes Buffalo, Prince of Wales, Queen and South Buffalo after 1890,

9Prior to 1890, see Braastad; includes Marquette after 1892.
toeIncluded in Cleveland-Cliffs Group.
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iIron Trade Review reports 152,063 tons shipped in 1915 by Breitung Hematite No. 1 and

No. 2 combined.

23ee foot note No. 1. . .
sron Trade Review reports 634,837 tons shipped in 1915. . .
Figure in-

«Iron_Trade Review reports 203,922 tons shipped in 1915 by Mary Charlotte.

cludes Himrod shipment.
sSee foot note No. 4.
sIsabella shipment not reported by Iron Trade Review.
“Does not include Gwinn district.  Does include west end of range in Baraga county.

slron Trade Review figure.
sIron Trade Review reports 177,000 tons shipped in 1915,

“fron Trade Review reports 130,902 tons shipped in 1915.
ilron Trade Review reports 18,850 tons shipped in 1915, :
Total for Marquette range 1915, Iron Trade Review, 3,746,591 tons. See foot note No. 7.
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IRON ORE SHIPMENTS FROM THE GWINXN DISTRICT.

(GROSS TONS)

1907 and

906 O
prior years. 1908 1909 1010

(Austin) . .. ... o oo oo 195,950 111,229 125,858 188,588
Gwinn. ... RIS P Y IR U T PRI e
(Princeton) Swanzy or Chesire)... .. 1,192,204 36,033 42,634 89,441
Stegmiller 39,869 48,842
(Stephenson). . ................... 6,305 52,588 « 64,075 225,726
Total. ... ... 1,394,459 199,850 272,736 552,597

IRON ORE SHIPMENTS FROM THE G

OGEBIC RA

NGI, MICHIGAN.

1907 and 6 3
prior years. 1908 1909 1910
Ada (included in Ironton). ... .. .....|. .. ... ... | o ool R R
Anvit and North Anvil. .. ... ... .. 662,408 35,937 22,927 7,235
Ashland . . ... ... ... ... ... o 4,867,933 259,611 259,612 231,506
Asteroid . ...

Colby. .. ... ...
Davis (Wisconsin)..................
Bureka. .. ...
Federal......... ... B
¥irst National.....................

Geneva. .. ... ... o e
Imperial (See Federal)..............
Iron Chief. . ... ... ... ... ... ...
Iron Chief No. 2...................
Iron King (See Newport)...........

Ironton................ ... ........
Jack Pot........ ... . ... ... .
Meteor (Comet).

Mikado....... .. .
New Davis (See Davis).............

Newport and Bonnie .
Norrie-Aurora Group (after 1904). ...
Pabst (Norrie-Aurora Group)..... ..

479,359

99,090
216,367
811,273

4,257,295
15,994,361
2,366,583

579,390
773,243

103,090
26,9082

1,008,354
977,054

20,197

1,182,324
1,333,006

Palms. .. ... ... e 1,284,489 1L
Pike.. ... .. . 3,324
Plymouth. . ... T
Puritan (Ruby).................... 50,019
Royal. . ... . .
Section 13. .. .. . .. ...
South Chicago. .. ... oo
Sparta........ .. .o o o 4,862 L I
Sunday Iake...... ... ... ... ... ... 1,102,133 111,130 93,712 115,486
Tilden. ... ..o 4,822,045 111,184 154,506 90,937
Vaughan (See Aurora) (Norrie-Au-
rora Group after 1904) .. . ... ... ... .o oo
Wakefield. .. .. . ... ... ..
Wisconsin (See Davis)............ .l o o oo
Yale (West Colby)................. 286,841 14,874 108,253
Total...... ... .. o 45,658,117 2,348,626 3,402,415 3,652,918

iTron Trade Review.

2Iron Trade Review reports 112,932 tons shipped 1915.

shipped from the Minnewawa (Wisconsin).
3%ron Trade Review reports 1,408,516 tons shipped 1915.
+Iron Trade Review reports 838,875 tons shipped 1915.
sIron Trade Review reports 442,422 tons shipped 1915.

This figure includes 17,692 tons

JRON ORE SHIPMENTS FROM THE GWINN DISTRICT.

STATISTICAL TABLES—IRON ORE.

(GROSS TONS)

1911 1912 1913 1914 1915 1916 Total
- :

110,839 - 102,530 107,365 30,493 ... .. L 64.521 1,037,373
230 ... ! 20,159 57,010 143,708 222007
54,442 143,519 53,479 13,607 | $17,171 SRR 1,642 830
15,122 50,963 45431 | 10,972 | 40,272 65,420 376891
135,474 | 214,386 96,298 | 93,796 | 243458 368739 1,500,845
346,107 | 511,398 302,573 | 199,027 | 358,811 642,388 4,779,946

IRON ORE SHI

PMENTS FROM THE

GOGEBIC RANGE, MICHIGAN.

1911 1912 1913 1914 19145 1916 Total
_ |

310 35,610 238 5,771 44,749 120,355 955,540
151,478 211,927 2,635 123,702 204,622 70,466 6,273,492
20,569 70,239 42,419 135,120 13,468 88,867 370 . 682
.................................................................... 3,061,684
....................................................... 20,889
.......... P S D B B 1,799
65,015 148,930 70,138 47,662 107,244 107,814 2,401,927
23,597 | 136,703 57,595 36,569 75,596 131,422 516,906
............................................ 130,977 1. 99,704
41,673 | 245,195 305,744 201,947 315,913 423,553 4,269,127
TS [P AP S T 103,961
98,609 65,723 14,562 23,430 ‘ 128,414 206,319 1,040,802
R O 36,443
.............................................................. 1,997
.................. 31,303 34,416 86,922 159,749
I B D N B BN N B 12,199
............................................ ‘ 551
63,350 | 173,135 166,123 51,138 ... ... .. 148,200 1,560,865
.................................................. L 99,090
............................................................... 216,367
.......... 33,111 2,004 1,044 23,741 1,109,790
............................................ 5,434 4,907 10,431
555,853 966,435 1,139,666 702,861 4835,058 4 1,310,595 12,537,821
1,500,758 1,503,451 985,199 31,407,770 1,855,863 27,214,615
............ L 2,366,583
5444 ,673 2,559,496
............... 102,056
............ 330,496
80,367 762,048
8,004 41,876
39,356 84,270
11,274 ! 1,274
......... . ‘ 4,862
56,096 155,485 110,374 136,211 188,771 | 2,123,725

H
138,387 | 158,191 97,686 99,516 110,733 | 5,907,862
R F R A 15,261 | 313,050 | 651,302 "i;0611753’§”"2;04i§366
T1b4,044 7672l 89,482 | 19,074 | 42,6327 | 149,155 | 1,013,485

i
2,253,800 14,094,938 | 3,847,398 | 3,150,600 | 4,591,040 | 7,316,899 | 80,315,830

|

sIron Trade Review reports 76,702 tons shipped 1915.

‘Iron Trade Review reports 45,171 tons shipped 1915.

8Iron Trade Review reports 40,248 tons shipped 1915,

Total for Gogebic range 1915 Iron Trade Reveiw 4,595,498 tons.
Total for Gwinn district 1915 Iron Trade Review 358,787 tons.
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IRON ORE SHIPMENTS FROM THE MENOMINEE DISTRICT, MICHIGAN.

1907 and !
prior years. 1808 1909 1910

Antoine. ... ... .. .. ... . ... 1,353,792 T A
Aragon. .. 5,362,941 226,354 246,984 241,046
Breen . . 70,425
Briar Hill. 14,981 0L
Chapin...... ..., 15,203,149 391,620 587,647 465,543
Clifford & Traders. . ......... ...l .. ... ... 0 . 103,626 91,081
Cornell........................... 40,302 .. e
Cuff. .. ... 58,419 ..
Cundy.......ooiviiiiiiii 807,967 1,410 5,512 ... ... . ...
CUITY . oot 416,928 .. L]
Cyelops. ..o 286,003 ...
Eleanor (Appletorn)................. 18,719 1. e
Emmett. .. ........ . ... .. ... ..... 66,655 ... ..
Forest............................ 11,988 ¢ . e
Half and Half. . ................... R Y T A P
Hamilton. ..................... ... 96,072 | ... o
Hersel................. ... ... 955 |
Indiana........................... 17,871 oo
Keel Ridge..................... ... 93,101 ... e
Loretto........................... 1,085,053 13,354 96,613 116,048
Ludingtonn. ....................... 1,001,518 ... ... oo
Millie (Hewitt) . . 354,056 3,322 10,887 |............
Munro. . . . . 227,542 27,773 23,241 20,022
NOIWaAY . .ot it 1,201,352 [, ... . o
Penn Iront Mining Co 4,233,133 176,211 428,004 344,760
Perry..... ..o 3,138 |, . P
Pewabic............ .. .. ... ... 6,086,946 365,341 465,453 380,376
Quinnesec......................... 499,756 |............ 3,14
Saginaw (Perkins).................. 443,322 38,669 19,994 |............
Stephenson............ccoovuinn... 39,350 |. .. .
Sturgeon River.................. .- 190,404 | .. ..o
Verona 130,975 | ..o oL oo
Vivian........ ... .. . oL 395,356 10,056 |............ 14,827
Vulecan (with Penn Mines),......... 1,668,654 ... ... ... ..,
Walpole. . ............. ... ... 19,089 |. ..o

Total...........oiiiiiiin, 41,470,486 1,254,110 1,991,108 1,674,447

MEerroroLiTAN TRrRoOUGH.

Groveland. . .......... ... .. ... ... 40,036 9,123 24,933 26,462
Metropolitan. ..................... 107,027 §. ..o
Northwestern...................... 35,810 |.... ..o s

Total.......... ..., 182,873 9,123 24,933 26,462

CavumMeT TROUGH.

Calumet................. ... 106,132 15,222 (...

STATISTICAL TABLES—IRON ORE. 7
IRON ORE SHIPMENTS FROM THE MENOMINEE DISTRICT, MICHIGAX.
1911 1912 1913 1914 1915 | 1916 Total
............................... e 1,353,702
201,269 | 244,812 930,958 '188,765 302,275 244,478 7480835
A P A S OSSO ISR FURER SRS SO 75,425
.................................................................... 14981
357,508"| " '327,099 369,822°)'341,4637) T 1385174 557,485 18,987 500
90,940 | 74,144 95,311 | 66,320 |........ ... 113,362 634,793
49302
58,419
844889
416,928
286,003
18.719
66,655
11,988
7,524
96,072
95¢
114,603
93,101
1,911,509
B PO N R DS DI 1,001,518
18,556 361
9,303
377026
352,598
T
1,431,840 |1,587,546 | 1,680,620 | 1,156,452 | 1,355,289 | 1,871,747 | 55,423,645
33,758 | 12,468 9,251 oo 156,081
.................................................................... 107027
................................................................... 35,810
33,758 | 12,468 9,250 | 208,868
.......... 35,587 18,976 oo 175,917
1

Iron Trade Review reports 384,654 tons shipped 1915,
*Iron Trade Review reports 411,393 tons shipped 1915.
Total for Menominee range 1915 Iron Trade Review 1,397,711 tons.
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IRON ORE SHIPMENTS FROM THE

CRYSTAL FALLS DISTRICT,

1607 and

prior years. !

Alpha. . ...
Amasa Porter. .. ..
Armenia.........

Balkan. .. ..... ... .. .. ... .
Bristol (Claire) . ... ..
Carpenter. .. .................

Columbia. . ... ... .o oo
Crystal Falls
Delphic. . ..

MICHIGAN.
1909 1910
R, 165,473
T396.825 | 270,742

Dunn..... ... ... . 1,319,646 8,829 193,396 136,144
Fairbanks............ ... . ... ... 8,500 ...
Genesee (Ethel).................... 405,854 | .. ... ... .. 65,585 66,185
Gibson........ ... . 16,357 4,548 36,246 45,202
CGreat Westerr. . ................... 1,635,236 124,246 112,747 80,709
Hemlock... ..., 1,393,503 83,834 112,481 115,407
Hilltop. . . ..o 20,220 | ...
Hollister 10,469 10,671 26,842 49,434
Hope........ ... ... ... ... .. ... 28,830 |
Judson . . .
Kimball. . ... ... ... ... .. 16,224 | ... o oo
Lamont (Monitor).................. 555,341 Lo 3,183
Lee Peck................ . ......... 2,844 fo e
Lincoln. ... ... 239,970 ... ... 1,657 | ...
Magnate. .. ... 6,844 | ..
Mansfield. . .............. .. ... ... 939,652 44,633 118,713 114,357
Mastodon...... ... ... 425,708 1.
McDonald. .. ............... ... .o
Michigan. .. ............ 153,184
Monongahela. .. ........ 9,310
OAZETS, .o o e e e e
Paint River (Fairbanks) 371,289
Ravenna. .. ..........oiione oo
Richards..... ... ... ... .. loooiiai
Sheldon & Shafer (Union) (See Col-
umbia). . .. e
South Mastodon................... 8,203 ...
Tobin. ........ ... ..o i 873,427 161,642 359,668 235,812
WATTICT . . o oo ee e
Youngstown....................... 151,425 | . e
Total......o o i 13,213,407 629,602 1,425,261 1,206,592

STATISTICAL TABLES—IRON ORE.
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IRON ORE SHIPMENTS FROM THE CRYSTAL FALLS DISTRICT, MICHIGAN.

1911 1912 1913

1914

1915

1916

Total

51,862

150,808 |

282,002

25,342

56,528 ¢
84,338 |
107,753

Pt
[
e
—
w
o

50,464 |. ..

16,499 ...

$5144,284
1378831
2284 187

35,759

21,920
53,176

146,113
33,751

4,610,545
575,448

042,703
1,735,251
33,770
2,254,678
8,500

568,398
158,881
2,126,840
2,126,932
28,452

- 143,119
28,530
169,138
35,757
558,524

2,844
241,627

6,844
1,462,504
425,708

30,259

1,304,739 1,172,948

535,457

1,241,187

1,401,421

23,474,757

ron Trade Review reports 378,786 tons shipped 1915.
2[ron Trade Review reports 284,088 tons shipped 1915.
3lron Trade Review reports 116,724 tons shipped 1915.

iNot reported by Iron Trade Review.
iNot reported by Iron Trade Review.

“{ron Trade Review reports Hemlock 28,172 tons, Michigan 112,680 tons shipped 1915.
Total for Crystal Falls district 1915 Iron Trade Review 1,240,946 tons.
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ITRON ORE SHIPMENTS FROM THE IRON RIVER DISTRICT, MICHIGAN.

1907 and
. prior years.

1008

1909

1910

Baker.. ... ... o e :

Baltic. . ... ... ... ... .. e
Bates. ... i
Bengal.......... ... .. ... ... ...
Berkshire. . ..... ... i

Beta. . ...
Caspian. . ... oo
Cortland........ ... ... inn
Cottrell... ... ... o
Chatham-Riverton.................

Davidson No. 1....... ... oot
Davidson No. 2
Chicagon. .. ... on.
Fogatly.....oovii i
FOIDES. o

Hiawatha,. .......... ... .. ... ...
Homer. ...
Iron River. ...
James (Osana)..
*Dober-Isabella....................

Tully. .o

Virgil oo
WARUSECA. oo v v evee v vinie e
Wickwire
YOUnZS, . v s
ZIMIMEITNAI. ¢ v e vvv e ra i anns

154,150
10,303

39,417
171,930

97,999

3,877,202

1,152,076

1,001,960

*Riverton.

STATISTICAL TABLES—IRON ORE
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JRON ORE SHIPMENTS FROM THE TRON RIVER DISTRICT, MICHIGAN.

- . , (
1911 1912 1913 | 1914 { 1915 1916 Total
| | |
. ‘ : ;
3,200 ... ... { 24,286 ' 113,733 r 41,378 1. ... 267,107
66,502 : 100,736 | 130,631 | 29,206 10,078 | 110,965 1,788,711
\ i i 45,171 | 72,275 117,446
\ | 39,615 140,961 : 209,374
! 15,413 | 38,470 269,137
| | i
: P 4,211
165,660 . 306,914 | " '295,841 | 279,379 1 7479,083 | 2,674,813
.......... | 17499 26,823 | 15,316 |............| 59,638
................................ PR 45 75,134
58,054 | 135,208 107,604 | 19,455 | 132,664 j 823,309
215 27,614 | 115,489 | 70,881 J 86,103 396,830
45,219 98,760 | 79,948 | 51,686 | 66,327 409,671
108,947 | 149,619 137,002 | 114,849 |  @155.411 766,468
67,616 84,074 124,568 | 15,329 | 27,718 ¢ 577747
.................... 69,435 | 77,960 | 99,219 f 121,010 | . 367.624
; | ;
| 93,453 187,070 1,483,639
l 102,511 156,528 : 259,039
......................... 904, 587
102,204 136,645 846,905
............ J..AA.......A 65,192
............ o0 373,765
262,382 | 174,992 7 2,371,468
53,155 | 81,842 | 162,078
R ‘ 2,002
Lo ! 116,299
236,302 569,461
.......... 35,048 94,065
.......... I e 30,470 | 62,957
91¢ : 2 12,800 | 121,132
89,450 83,528 | 43,649 | ... ... 53,601 | 744102
110,084 | 187,584 | 149,309 | 172,720 108,218 138,881 | 904,486
| | |
| | | |
1,115,514 (1,736,516 } 1,943,560 | 1,453,403 { 2,181,694 | 2,795,862 ! 17,888,532
; i

|

Iron Trade Review re
2Iron Trade Review re

ports 132,779 tons shipped 1915.
ports 155,711 tons shipped 1915,

3Iron Trade Review reports 99,050 tons shipped 1915.

Total for Iron River district

11

1915, Iron Trade Review 2,182,934 tons.
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SUMMARY OF 1RON ORE SHIPMENTS FROM MICHIGAN RANGES. (GROSSTONS.)

1903 and 1904 1905 1906 ¢ 1907

prior years. :
Marquette............ 69,074,846 [ 2,767,242 ' 4,086,943 3,935,293 3,907,955 {
Gwin. oo 642,907 76,461 129,079 166,804 380,118 3
Menominee. . ......... 31,563,402 1,712,800 ; 2,741,160 2,953,131 2,498,784 ‘
Crystal Falls........:.] 8,003,686 917,969 | 1,174,366 1,395,910 1,631,484
Iron River............ 2,006,091 284,273 | 337,973 | 568,460 580,946 é
Gogebic. .. ... 34,555,808 2,042,308 3,215,352 3.113,981 . 3,093,083
Metropolitan. . ....... 164,323 4,787 L : 13,913
Calumet. ............. 38,013 | ... 15,773 51,646
Total............ 146,229,876 7,805,880 | 11,684,432 | 12,149,451 12,166,929
1908 ‘ 1909 1910 1011 1912
[ — ‘ — _
Marquette. ... 2,214,782 3,083,436 3,840,129 2,614,881 3,406,646
GWinn. ... 199,850 272,736 552,597 346,104 510,398
Menominee. . ......... 1,254,110 1,991,108 1,674,447 1,421,840 1,538,746
Crystal Falls. ......... 629,602 1,425,261 1,206,592 1,254,135 1,304,739
Iron River............ 630,745 1,152,076 1,001,960 1,115,514 1,736,966
Gogebic. ... 2,348,626 3,402,415 3,652,918 2,102,322 3,883,011
Metropolitan. . . ...... 9,123 24,933 26,462 33,758 12,468
Calumet. . ........... 15,222 1. e 35,387
Total. .. ......... 7,302,060 12,251,965 | 11,955,105 8,808,554 12,428,361
1913 1914 1915 1916 Total
Marquette.......... .. 3,487,993 2,340,326 3,778,008 4,694,669 | 114,137,545
Gwinn. ... .. 302,573 199,027 358,811 642,388 4,779,046
Menominee. . 1,680,620 1,156,452 1,355,289 1,871,747 55,423,645
Crystal Falls 1,172,048 535,457 1,241,187 1,491,421 23,474,757
Tron River............ 1,943, 560 1,453,403 2,181,694 2,795,862 17,888,532
Gogebic. . ... 3,847,398 3,150,609 4,591,040 7,316,885 80,315,846
Metropolitan. .. ... ... Q251 1t 208,868
Salumet. ... 18,976 |. v e 175,917
|
Total. .. ..o 12,463,319 | I 206,495,056

8,835,274 | 13,506,119 | 18,812,972

e
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SHIPMENTS OF IRON ORE FROM MICHIGAN RANGES BY COUNTIES.
(GROSS TONS)

. . 1903 and - -

County. prior years. 1904 1905 1806 1907
CGogebic, ... .. ... 34,555,808 2,042,398 3,215,352 3,113,981 3,093,083
ITON .« .o 10,189,777 1,202,242 1,512,339 1,964,379 2,221,430
Dickinson. .. ......... 31,766,538 1,717,537 2,741,169 2,068,904 2,564,343
Marquette. ... ..., ... 68,962,760 2,817,195 4,175,605 4,097,111 4,154,288
Baraga............... 744,993 26,508 39,967 5,076 133,785
Total. . ....... ... 146,229,876 | 7,805,880 | 11,684,432 | 12,149,451 12,166,929

County 1908 1909 1810 1911 1912
Gogebice, ... ... 2,348,626 3,402,415 3,652,918 | 2,102,322 3,883,011
IJron. . ... ... L. 1,260,347 2,577,337 2,208,552 2,369,649 3,041,705
Dickinson............ 1,278,455 2,016,041 1,700,909 1,465,598 1,585,601
Marquette. ... ........ 2,305,366 3,888,055 4,236,311 2,871,116 3,864,101
Baraga............ ... 109,266 368,117 156,415 89,642 53,943
Total. . .......... 7,302,060 | 12,251,965 | 11,955,105 8,808,327 12,428,361

County 1913 1914 1915 1916 Total
Gogebic 3,836,739 3,150,609 4,591,040 7,316,885 80,315,846
Iron. .. 3,116,508 1,988,860 3,422,881 4,287,283 | 41,363,289
Dickinson............ 1,708,847 1,156,452 1,355,289 1,871,747 | 55,808,430
Marquette, ........... 3,753,023 2,494,029 4,018,294 5,297,050 | 116,910,747
Baraga..,............. 37,543 45,324 118,615 40,007 | 2,006,744

i

Total............ 12,452,660 | 8,835,274 | 13,506,119 | 18,812,972 j 296,495,056

[AVERAGE NUMBER OF MEN EMPLOYED IN THE IRON MINES OF MICHIGAN
IN 1916 BY COUNTIES.

Gogebic Iron Dickinson Baraga Marquette
Total employed in pro-
ducing mines =
17,544 ... .. ... 6,496 4,275 2,364 73 4,336
Total in idle mines and
explorations == 455. .. 10 230 none none 215
Total == 17,099% . | 6,506 4,505 2,364% 73 4,551%

*#Indiana mine in Dickinson County

not reported.

not reported.

Empire mine in Marquette County
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RESOURCES OF MICHIGAN.

LIST OF THE ACTIVE ITRON MINES OF MICHIGAN

Location. I [ E
Name of mine. wRE | g€
3 cEZ =25 8
County. i Section.| Twp. | Rge. : ST ] S
i Z 4
MaRQUETTE RAXGE! ;
American and Boston......... Marquette. . 32 48 28 . 1880 294 1 1,620
Breitung Hematite No. 1 ...| Marquette.. 8 47 26 | 1903 140 960
Breitung Hematite No. Marquette. . 8 47 26 ..., 90 640
Cambria.......... ..., .. .| Marquette.. 35 48 27 | 1875 ¢ 122 978
Championt................... Marquette..! 31,32 48 29 | 1867 |...... 1984
....................... Marquette, .! 3 47 28 11913 1., ... 351
(Jhﬁ Shaft ................... Marquette..| 9,10 47 27 | 1887 336 987
Fmplre ...................... Marquette . 19 47 26 | 1907 # 200
...................... Marquette. . 28 45 25 | 1914 181 | 1,009
Hartford (Cambria No. 2)..... Marquette. . 36 48 27 | 1889 .. ... ...
Himrod (see Mary Charlotte). .| Marquette.. 7 47 26 | 1914 {...... 640
Imperial Baraga..... 25 48 31 | 1890 1 185
Isabella . Marquette..! 29,32 47 26 | 1915 151 702
Jackson Marquette. .| 1 47 27 | 1846 |..... b
Lake and Moro.............. Marquette. . | 10 47 27 | 1892 284 591
Lake Sally................... Marquette. . 14 47 27 | 1915 8 ...
Lake quperlor (Hard Ore)..... Marquette. . 9,10 47 27 | 1858 319 ¢ 1,080
Lake Superior (Soft Ore)...... Marquette. . 10 47 27 | 1858 7
Lake Angeline (Angelme) .| Marquette. . 15 47 27 | 1864 26 615
Lloyd (see Morris) .. Marquette. . . 6 47 27 11911 [...... 808
Lucy (with Jackson).......... Marquette. . 6,7 A7 26 | 1878 ... .. .f... ...
BAS . o e Marquette.. 31 48 26 | 1907 220 | 1,100
Maitland (Volunteer)......... Marquette. . 30 47 26 L. ool 506
Mary Charlotte. ............. Marquette. . 8 47 26 | 1903 275 640
Morris and Lloyd. ........... Marquette. . 1 47 28 | 1912 291 860
Moro with Lake.............. Marquette.. 10 | 47 27 | 1881 (... ...
Negaunee. . ................. Marquette. . 5,6 47 26 | 1887 358 | 1,086
10, e Baraga..... 22 48 31 | 1882 72 250
Portland.................... Baraga..... 26 48 31 | 1896 (...... +
Queen GTOUD . . ... oo vvvnnn.. Marquette. . 5 47 26 | 1888 212 ¢ 1,010
Republic. ................... Marquette.. 7 46 29 | 1872 269 | 2,150
Richmond................... Marquette. . 28 47 26 | 1896 85
Rolling Mill................. Marquette. . 7 47 26 | 1872 86 786
Salisbury . . Marquette. . 15 47 27 | 1872 i 123 941
Volunteer Marquette. . 30 47 26 | 1871 93 506
‘Washington (Barron) Marquette.. 11 47 - 29 | 1865 10 875
Swanzy DISTRICT:
Austin. . ..., Marquette. . 20 45 25 | 1907 53 364
Princeton.................... Marquette. . 18,20 45 25 | 1872 8 782
Stegmiller. . ........ ... ... Marquette. . 45 25 | 1909 59 300
Stephenson.................. Marquette.. 20 45 25 | 1907 236 562
MEeENOMINEE RANGE:
ATAZOML, ..o v Dickinson. . 8,9 39 29 | 1889 349 1 1,355
Chapin............ ... ...... Dickinson. .| 25, 30 40 131,30 | 1880 720 | 1,501
Cyclops & Norway (Penn Grlp) Dickinson. . 5 39 29 18/§ BRI 355
East Vulcan (Penn Group). Dickinson. . 10,11 39 29 | 1877 756 | 1,400
Indiana. ... ...ooovoveino. Dickinson. . 27 | 40 30 | 1915 ® 85
Joretto. . . ... ..o Dickinson. . 7 39 28 | 1893 183 800
Millie (Hewitt). ... .......... Dickinson. . 31 40 34 | 1881 1 312
MUNTO. . .v it Dickinson. . 6 39 29 | 1903 40 7
Pewabic........... ... ... .. Dickinson. . 32 40 30 | 1890 249 941
‘West Vulean, Curry & Brier Hill| Dickinson. . 9,10 39 29 | 1879 }...... 1,770
Clifford and Traders.......... Dickinson. . 20 40 30 |...... 66 143

*Not reported.
TUndeveloped.
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1916, WITH LOCATION, OWNERSHIP, ETC.

10th

6th
6th
2nd
5th

14th

17th !
. Penn Iron Mining Co............

ist

Operators.

Address of Home Office.

American Boston Mining Co......
Breitung Hematite Mng. Co......
Breitung Hematite Mng. Co......
Republic Iton & Steel Co.........
Champion Iron Co..............

Cleveland Cliffs ITron Co.........
Cleveland Cliffs Iron Co..........
Empire Iron Co.................
Cleveland Cliffs Iron Co.........

Mary Charlotte Mng. Co.........
Cleveland Cliffs Iron Co..........
Cascade Mining Co..............
Cleveland (,hffi IronCo..........
Cleveland Cliffs Iron Co..........

Jones & Laughlin Ore Co.........
Oliver Iron Mining Co...........
Oliver Iron Mining Co......... ..
Pittsburg & Lake Angeline Iron Co.
Cleveland Cliffs Iron Co..........

Cleveland Cliffs Iron Co. ...
Cleveland Cliffs Iron Co

! Volunteer Ore Co, ..............

Mary Charlotte Mining Co.......
Cleveland Cliffs Iron Co..........

Cleveland Cliffs Iron Co..........

"I Cleveland Cliffs Tron Co. .. . .. ..

Niagara Iron Mining Co.........
Niagara Iron Mining Co.........
Oliver Iron Mining Co...........

Clevetand Cliffs Iron Co..........
Richmond Iron Co..............
Jones & Laughlin Ore Co.........
Cleveland Cliffs Tron Co. . ......

Volunteer Ore Co................
Washington Iron Co.............

Cleveland Cliffs Iron Co.........
Cleveland Cliffs Iron Co..........
American Mining Co.............
Cleveland Cliffs Iron Co.........

National Tube Works Co.........
Chapin Mining Co...............

Penn Iron Mining Co............
Thomas Furnace Co.............

LorettoIron Co.................
Dessau Mining Co...............
Munro Iron Mining Co..........
PewabicCo.....................
Penn Iron Mining Co............
Antoine Ore Company.........,.

1300 Leader-News Building, Cleveland, Ohio.
Marquette, Mich.

Marquette, Mich.

Youngstown, Ohio.

Wolvin Building, Duluth, Minnesota.

Ishpeming, Mlch

Ishpeming, Mich

Rector Bmldmg, Chlca,go Tllinois.
Ishpeming, Mich.

Youngstown, Ohio.

Marquette, Mich.
Ishpeming, Mich.
ibbing, Minn.
Ishpeming, Mich.
Ishpeming, Mich.

Pittsburg, Penn.

Wolvin Building, Duluth, Minn.
Wolvin Building, Duluth, Minn.
Cleveland, Ohio.

Ishpeming, Mich.

Ishpeming, Mich.
Ishpeming, Mich,
1400 Alworth Bld., Duluth Minn.
Marquette, Mich.
Ishpeming, Mich.

Ishpeming, Mich.
Ishpeming, Mich.

North Tonawanda, N. Y.
North Tonawanda, N. Y.
Wolvin Bldg., Duluth, Minn.

Ishpeming, Mich.

1300 Leader-News Bldg., Cleveland, Ohio.
3d Ave. & Try St., Pmsburg, Pa.
Ishpeming, Mich.

1400 Alworth Bldg., Duluth, Minn.
Marquette, Mich.

Ishpeming, Mich.
Ishpeming, Mich.
Western Reserve Building, Cleveland, Ohio.
Ishpeming, Mich.

Frick Bldg., Pittsburg, Pa.

‘Wolvin Bldg., Duluth, Minn.

1703 Morris Bldg., Philadelphia, Pa.
1703 Morris Rldg., Philadelphia, Pa.
Milwaukee, Wis.

1400 Fulton St., Chicago, 1M

Care B. J. Clergue, Montreal, Que.

55 Erie Co. Bank Bldg., Buffalo, N. Y.
910 Wells Bldg., Milwaukee, Wisconsin,
1703 Morris Bldg., Philadelphia, Pa.
Republic Building, Youngstown, Ohio.
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LIST OF THE ACTIVE IRON MINES

OF MICHIGCAN,

Location. i
Name of nine. i
County. ., Section. | Twp. \ Rge. !
| ; !
| : |
Crystan IPanns DisTrIicT: : i !
Amasa Porter. . ... ... L] Iron....... 22,33 44 l 33 1816 &3 400
Bristol........... . ... ... ... Iron....... 19 | 43 1 32 11882 200 0 1,060
Carpenter. ... .......... .. Iron....... .’; ! 43 32 01614 1 246 330
Dunn-Richards. . Iron....... 42 33 | 1887 a8 ' 1,623
Genesee (with l(,l)m) Tron .29,30, 3] 43 320 1602 1L,
Great Western. ... ... ........ Iron....... 43 32 | 1882 1 1,257
Hemlock Tron. . ..... 4 44 1801 501,015
Judson. . . Trom. ...... 13 42 1914 | 1538 300
Michigan ( Iron...... 9 44 1833 ;... .. 1,015
Odgers. . . .. Iron. . ..... 30 43 1916 123 150
Ravenna . . Iron....... 19 43 1913 49 3
obin.. ... . Iron. . ..... 30 43 1901 254 337
Warner. .. .................. Iron....... 9 44 1915 59 740
IrON RIvER I)I\,TRICTZ
Baker-Tully. .. .............. Tron....... 31 43 34 11509 285 548
Balkan... . .. .. ... ... ..... Tron. ...... 13 42 33 | 1015 137 232
Baltic..... ... ... ... ... .. ... Tron....... 7 42 34 | 1901 242 553
Bates. ... . .. ... .. . ... ... .. Iron....... 19 43 34 1 1915 | 96 850
Bengal. .. ... . Tron. ...... 36 43 35 | 1913 1 186 280
i i
Berkshire. ... ... ... ... ... ... Iron....... i AN 42 34 | 1908 i 70 . 365
Caspian. ... ... .. .. ... ...... Iron. . ..... 1 42 35 1 1903 | 363 292
Chatham-Riverton...........| Iron....... 35 43 35 ] 1907 + 178 925
Chicagon.................... Iron. . ..... 26 43 34 | 1911 ; 109 712
Cortland. ................... Iron....... 34 43 35 | 1912 \ ...... 405
Cottrell. ... ... ... . ... ..... Iron 1 42 35 1915 1 56 265
Davidson No. 1. Iron....... 23 | ¢ 43 35 | 1912 ! 0, 450
Davidson No. 2 Tron.....: .} 14 43 35 | 1912 T8 244
Fogarty (see Baitic) . . . Iron. . N 1 42 3511907 1. ... 365
Forbes. ... .. ... ... ... .. Iron. ... 14 43 35 1 1913 1 117 275
Hiawatha . ... .. ... . ... .. .. Tronn. ... .. 35 43 35 | 1893 ¢+ 161 | 1,029
Homer. ... ... ... Iron.......| 22,23 43 35 ] 1915 0 154 | 350
Osana (James) Iron....... 23 43 35 | 1907 117 428
Dober Isabella (R iverton).. ... Tron.......[1,35.36 (42,43 35 | 1898 96 | 1,000
Rogers............ 0.0 ... Iron....... 29 43 34 | 1914 ¢ 139 0 330
Tully (see Baker). . Iron....... 36 43 1910 L ... 438
Virgil. oo o0 L Iron....... 24 43 1912 ¢ 46 273
Wauseca. . .................. Iron. . ..... 23 43 1910 . 48 308
Wickwire.. ... ... .. ... .. ... Iron. ... ... 35 43 1911 23 313
Youngs. ......... ... ... Iron....... 12 42 1905 106 575
Zimmerman. ... ..., ......... Tron....... 7 42 1008 | 178 | 350
GoGeErIc RANGE i
nvil. ..o Gogebic. ... 14 47 46 | 1887 1,663
Asteroid.... ... ... .. ... ... .... Gogebic. ... 13 47 46 1 19086 1,130
Ashland.... ... .. .. ... ... Gogebic. ... 22 7 47 1 1885 i 1,900
Brotherton. ... .. ... ... ...... Gogebic. ... 9 47 45 | 1888 03 | 1,157
Castile. ............ ... ..... Gogebic. .. .| 10 47 45 { 1906 = 155 © 1,770
Colby and Ironton. . ......... Gogebic. .. .| 16 47 46 | 1884 ¢ 760 . 1,314
Davis, Geneva Roya., 17,18 _ . [
Puritan. . . Gogebic. . . 19,20 46 47 | 1886 398 | 1,754
Eureka Gogebic. . .. 13 47 46 | 1880 : 240 | 1,950
Ironton (see Colby)........... Gogebic. . .. 17 47 46 | 1886 .. ... I
Keweenaw................... Gogebic. .. . 11 47 46 | 1914 ¢ 116 @ 1,663
Mikado. ... Gogebic. .. . 18 47 45 1 1895 65 1 1,131
Newport and Bonnie..........! Gogebic.... 24 47 47 | 1886 | 880 ‘ 2,168
Norrie-Aurora Greup. . .......| Gogebic... 22,23 7 47 | 1884 i1 ,8%.’) !
Palms.......... ... ... . ... Gogebic. . .. 14 47 46 | 1912 464 ¢
Plymouth................... Gogebic. . . . 18 47 45 1 1916 ¢ 161
Puritan (see Davis)........... Gogebic. . .. 17 7 4@ 18863 Lo i
Sunday Lake, . ... ... ...... Gogebic. ... 10 47 45 11885 © 210 |
Tilden. ..o Gogebic. . .. & 47 46 | 1891 241
Wakefield. . ............ ... .. Gogebic....| 16,17 47 45 11013 452
Yale.................. ..., Gogebic. ... 1 47 l 46 | 1901 . 116
*Open pit.

1016,

WITH LOCATION,
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OWXNERSHIP, ETC.—Concluded.

Operators.

Address of Home Office.

Bristo] Mining Co...............
Nevada Mining Co..............
Hollister Mining Co.............
Corrigan, McKinney Co..........
Corrigan, McKinney Co..........
Corrigan, McKinney Co..........

Hemlock River Mining Co.......
Judson Mining Co...............
Hemlock River Mining Co........
Hudson Iron Mining Co.
Hollister Mining Co. .

Corrigan, McKinney Co.. .
Hem!lock River Mining C 0.

Corrigan, McKinney Co..........
Balkan Mining Co...............
Verona Mining Co...............
BatesIronCo...................
Verona Mining Co...............

Brule Mining Co................
Verona Mining Co...............
Brule Mining Co................
Munro Mining Co...............
Wickwire Mining Co.............

Qliver Iron Mining Co...........
Davidson Ore Mining Co.........
Davidson Ore Mining Co.........
Verona Mining Co...............
Jones & Laughlin Ore Co.........

Munro Mining Co...............
Buffalo Iron Mining Co .
Mineral Mining Co. ..
Oliver Iron Mining Co.
Munro Iron Mining Co

Corrigan, McXKinney Co..........
‘Wickwire Mining Co.............
Mineral Mining Co..............
‘Wickwire Mining Co.............
Huron Iron Co..................
Spring Valley Iron Co. . .........

Newport Mining Co. ............
Castile Mining Co....
Hayes Mining Co...............
Brotherton Iron Mining Co.......
Castile Mining Co...............
Corrigan, McKinney Co..........

Oliver Iron Mining Co...........
Castile Mining Co...............
Corrigan, McKinney Co..........
Newport Mining Co
Verona Mining Co..
Newport Mining Co

Oliver Iron Mining Co
Dunn Iron Mining Co...........
Coates & Tweed.................
Oliver Iron Mining Co...........
Sunday Lake Iron Co............
QOliver Iron Mining Co...........
Wakefield Iron Co............. ..
Lake Superior Iron & Chemical Co.

Wade Building, Cleveland, Obio.

Duluth, Minnesota.

1300 Leader-News Bldg., Cleveland, Ohio.
Wickliffe, Ohio.

Wickliffe, Ohio.

‘Wickliffe, Ohio.

Cleveland, Ohig, Western Reserve Bldg.
Trirst National Bank Bldg., Chicago, Illinois.
Cleveland, Ohio, Western Reserve Bldg.
‘Wickliffe, Ohio. ;
1300 Leader News Bldg., Cleveland, Ohio.
‘Wickliffe, Ohio.

Cleveland, Ohio, Western Reserve Bldg.

‘Wickliffe, Ohio.

Cleveland, Ohio, Western Reserve Bldg.
Cleveland, Ohio, Western Reserve Bldg.
New York City, 25 Broad St.
Cleveland, Ohio, Western Reserve Bldg.

76 Wade Building, Cleveland, Ohio.
Cleveland, Ohio, Western Reserve Bldg.
76 Wade Bldg Cleveland, Ohio.

55 Erie Co. Bank Bldg., Buffalo N.Y.
Buffalo, N. Y.

Duluth, Minn., Wolvin Bldg.

403 White Bldg., Buffalo, N. Y.

403 White Bldg., Buffalo, N. Y.

Western Reserve Bldg., Cleveland Ohio.
3d Ave. & Try St., Pltt@burg, Pa.

55 Erie Co. Bank Bldg., Buffalo, N. Y.
Buffalo, N, Y., Station B. .

910 Wells Bldg , Milwaukee, Wis.
Wolvm Bldg.. Duluth Minn.

55 Erie Co., Bank Bldg Buffalo, N. Y.

‘Wickliffe, Ohio.
Bu alo N Y.
610 Wells Bldg., Milwaukee, Wis.
Buffalo, N. Y.
Iron vaer Mich.
Wellston, Ohio, Jackson Co.

First National Bank Bldg., Milwaukee, Wis,
76 Wade Bldg., Cleveland, Ohio.

808 1st National Bank B]dg San Jose, Cal.
‘Western Reserve Bldg, Cleveland Ohio.

76 Wade Bldg., Clev eland Ohio.

‘Wickliffe, Ohio.

Wolvin Bldg., Duluth, Minn.

76 Wade Bldg., Cleveland, Ohio.

‘Wickliffe, Ohio.

First National Bank Bldg., Milwaukee, Wis,
Western Reserve Bldg., Cleveland, Ohio.
First National Bank Bldg., Milwaukee, Wis.

Wolvin Bldg., Duluth, Minn.

First National Bank Bldg Milwaukee, Wis.

Duluth, Minnesota.

Wolvin’ Bldg., Duluth, Minn.

‘Western Reserve Bldg., Cleveland, Ohio.

‘Wolvin Bldg., Duluth, Minn.

1300 Leader-News Bldg Cleveland, Ohio.

Pencbscot Bldg., Detrmt Mich., F. W. Blair,
Receiver.
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