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Swmall quartz seams arve innumerable. The seams of quartz run
in size from an inch to several feet, and many of them are gold-
bearing. The predominating minerals are copper ore, iron pyrites,
galena, and sometimes zine. No refractory ores are discovered.
Tellurium has also been found in a trachitie greenstone, and it
is reported from no other portion of this region.

The configuration of the surface of this field is attractive. The
granites and traps sometimes rise to a great height, forming deep
defiles, reminding one of the canyons of the west. The schists
and softer rocks have been gouged out, making the surface very
rugged, full of gulleys and corresponding hills. Tt certainly is
an attractive region, and one that has not commanded the atten-
tion from gold hunters which it deserves.

Following the discovery of Mr. Ropes in this field, a company
was organized that secured options on a large tract of land, and
conducted explorations on Secs. 35, 49-27 under the title of

THE FIRE CENTRE MINING COMPANY.

Two shafts were sunk upon different veins in the granite, and
were carried downward about 100 feet. At this depth there was
a diminuation of gold in the rock and the company ceased opera-
tions much to the disappointment of the many who were interested.
As in the case of other explorations in this region, those who under-
took development work were unfamiliar with gold mining. They
were too easily discouraged.

In the summer of 1892 a trial lot of rock was treated in the
Ropes gold mine mill. This consisted of 254 tons, and from it
were produced $2,065 worth of gold, about $8.12 per ton, a most
gratifying result. The gold was 69.7 fine, and the percentage of
saving in the mill, including concentrates, was 76.7, Showiug the
freemilling qualities of the rock. The latter stamped very preely,
much more readily that that of the Ropes mine. The Fire Centre
Company ordered a Crawford mill, which was set up and proved
an utter failure. In the fall of 1898, the shafts having changed
from pay quartz to barren, work was stopped, and the place has
been abandoned. T consider this the most promising of the sev-
eral gold fields in this region, and believe if it had skilled men to
direct operations a success would be achieved. The tract is a large
cne, and little or nothing has been done.

I have been shown rich specimens that are said to have been.
taken from Baraga county, and from near Lake Michigamme.
Nothing is now being done in that section.
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Two miles north and east of the Ropes, Edward Robbins, of
Ishpeming, found gold in the summer of 1895, and obtained many
fine specimens showing the native metal. .

This gold is associated with the iron ore-bearing formation.

GROSS VALUE BULLION MICHTIGAN GOLD MINES.

Ropes Gold and Silver Company...... T e
Mickigan Gold Company.. ..
Fire Centre Gold Mining Lompan R
Other ProSPeCS. « v vvv ettt i

| so
Total . . o e I $625,639 31

PLACER GOLD.

Placer gold from the fluvio-glacial deposits of the state has been
reported from a number of localities, some of which are well
authenticated. The source of the gold is doubtless in the gold-
quartz veins which are known to occur widely distributed in the
Archean rocks of the Lake Superior region.

What gold there is in the glacial drift of the Lower Peninsula
has been transported from the north in the same manner as other
materials of the glacial drift and should be put in the same cate-
gory as “float” copper, and “float” iron ore, as being no indication
whatever of the existence in this part of the state of the original
source of the metal. Very lean placers may result from con-
centration by stream action of the gold particles in the glacial
drift but we have no proof that any of the deposits reported have
any value, commercially, nor is it thought that any of them either
known or unknown are valuable. To produce a workable concen-
tration from the widely scattered particles of gold which are in
the glacial drift of the Southern Peninsula would require a sorting
by water action of such magnitude and completeness as to be
wholly beyond the probabilities.

Cﬂhz;nces in favor of the occurrence of valuable gold placers
in stream gravels of the pre-Cambrian area of the western half
of the Upper Peninsula are decidedly greater than elsewhere in the
Paleozoic areas of the state for the reason that in the pre-Cambrian
rocks are the only known or even probable original sources of
gold in this state and the drift in some parts of this area is mainly
of local origin. Yet even in these areas the possibilities of the
occurrence of placer “pay dirt” are sufficiently meagre to discour-
age prospecting with any hope of commercial reward.

In the Annual Report for 1906, Dr. A. C. Lane quotes a letter
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from W. M. Courtis of Detroit giving localities from which placer
gold has been reported.  Some of these occurrences have been au-
thenticated.

Mr, Courtis says: “At Lowell and along the Grand River there
¥ gold in a certain {]ldlll-(’] that crosses the river near this place.

This gravel ix composed of o different kind of pebbles from the
giavel found in the high bunks along the river which rise in some

places two or three hundred feet above. The gold in the (rand
River begins at Maple River and was found down to Ada Creek
and probably down to the lake, no gold being found in the most
favorable bars above the former place.

These high blutfs are stratified in some places, at others irregular
deposits.  None of these strata would pan gold even taking the fer-
ruginous seams, the most promising. except in the lower seams a
few colors were found.

The gravel in the old river channel seems sulliciently rieh to
work with dredges in sowme parts where the land is not too valu-
able and as this old channel apparently comes from the north-
west.  There seemed to be a steady increase in the colors of gold
as depth is gained—pans running from four to thirty colors, The
total average of all our tests was ahout three cents s per cubic yard,
though very little digging was done, only taking up the mussels
and panning the gravel. The estimate of three cents included
all the barren dirt that was tested, barren gravel that overlays
the old bed and is not any criterion of what the viver channel would
run, which should be tested with six holes. The gold was much
coarser than I would suspect, some of it being like mustard seed.

I thought it had been “salted” but I walked oui a rod or two
from the shore, dug up the mussels and alone washed the dirt. Here
I got but one to four colors to the pan. This gravel contains a
large amount of black, magnetic sand, iron, garnets, zircons and is
analogous to those deposits worked in Russia whic h in their richest
parts yield from two to four dollars per cubic yard.

The following is a list of the places where gold is said to have
been found in the gravel:

Washed by myself.
Maple River, Ionia County.
Lowell, Kent County.
Ada Cleek Kent County.
Yrand River, below Lyons, Tonia County,
Flat River, Ontonagon County.
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Iron River.
Ishpeming. Marquette County.

Reported discoveries.
Birmingham, Oakland County.
Union City Branch, to the K. 1. and =, W.
Marcellus, St. Joseph County.
Burr Oak, St. Joseph County (pyrites likely).
Grand Haven, Ottawa County.
Allegan, Allegan County.
Greenville, Montcahn County.
Howard City, Montcalm County.
County lLine, Newayvgo County.
Muskegon River, Newaygo County.
Whitehall, Oceana County.
White River, Oceana County.
Elbridge, Hart, June 7, 1906.
Little Sable River, Manistee County.
West Summit, Wexford County.
Manistee River, Manistee and Wexford Counties.
Walton, Kalkaska County.
Rapid River, Kalkaska, Kalkaska County.
Leelanau County, near Lake.
Antrim County, same viver (nuggets, reliable).
Boyne River, Charlevoix County.
Little Traverse, lmmet County.
Victoria Copper Mine (large nugget).
Ishpeming district, near gold mines.
At points south of (Gogebic Iron Range.

(7)

o Je

The following places were rveported but believed to be only
pyrites: v

Cheboygan, Cheboygan County.?

Alpena, Presque Isle County.?

Caseville, Genesee (‘ounty.!

Flushing, Genesee County.*

Caro, Tuscola County.

Near Fargo, St. Clair County.

T. 8 N, R. 14 Ik, ($6.00 a ton?)

N.E 14, S B 1/4 Sec. 33, T. 49 N,, R. 42 W,, Tr. Au. 15¢ Ag.

1 Iron pyrites, examined.
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In addition to the above localities Dr. Lane reports the finding
of a nugget on bed-rock at Williamston, Ingham County, by Mr.
Taylor, and a statement that Mr. Jos. B. Seager has washed as
many as 20 colors to a pan in the Huron Mts. where the driff
is of local origin.

OIL AND GAS IN MICHIGAN.:

BY R. A. SMITH.
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EXPLORATION FOR OIL AND GAS,

Much exploration for oil and gas has been done in many parts
of Michigan, but the results have been, on the whole, meagre in
extreme. Only at Port Huron and near Allegan has oil been dis-
covered in quantities approaching commercial importance. A
recent report, however, indicates a possible occurrence of oil in
quantity at Osseo, in Hillsdale county. The scant success may not
be entirely due to a general absence in Michigan of these mineral
products in commercial quantities, but very possibly, it may be
largely due to the manner in which such exploration has been car-
ried on.

As a rule the drillings have been very scattered, haphazard, and
relatively shallow when compared with the depth of the oil hori-
zons as they exist in this state. A single drill hole, though deep,
can hardly be considered a positive test, determining the presence
or absence of oil or gas in any particular area, since a large ma-
jority of the drillings even in a proven terrilory are “dry holes.”
Most of the companies organized for oil exploration sell their
stock at so low a figure that, after paying the necessary expenses
of organizing, salaries, ete., there is little left for adequate develop-
ment work. Drillers as a rule have known litile or nothing of the

!Compiled largely from the writings of Dr. A. C. Lane, as found in Volume V, Part 2, 1895,
and the annual reports of the Michigan Geological Survey for 1901, 1003, 1904 and 1908.
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major structure of the Michigan basin. the formations, or the
relative depths of the vame. Often it has happened that the driller
has gained his knowledge of oil conditions and occurrences from
experience in other fields, as Ohio, etc.. and begins operations with
a [alse notion that similar conditions obtain in Michigan. Con-
sequently, after drilling a few hundred feet without finding either
the Trenton ox Berea. the coveted goals of the Ohio drillers, he
becowes discouraged and gives up the attempt. The monev spent
is wasted, as nothing definite either one way or the other, regard-
ing existence of oil or gas, has been determined.

Anyone, contemplating development work for oil and gas in
Michigan, should have a general knowledge of the usual condi-
tions under which these mineral products occur and, as far as
possible, a specific knowledge of the major geological structure of
the Michigan basin, the nature, thickness, and depth of the forma-
tions, the possible oil horizons, and the location of minor struc-
tures, such as folds or anticlinals, which may be superimposed upon
the major structure. The general and the specific facts most
pertinent to any oil or gas exploration work in Michigan might
be summarized as follows:

1. A general geological structure most favorable for the ac-
cumulation of large bodies of oil and gas is a broad upward fold,

or anticline, with numerous minor folds, or anticlines, superim-

posed upon the major structure. The oil and gas being lighter
than the waetr, make their way upward through porous layvers
and collect at the crests of the minor folds underneath impervious
layers such as shales, ete., forming accurmulations known as *“pools.”
Obviously “dry” holes will be the general rule except near the
crests of the anticlinals.

2. The above general conditions are idealized in the Nashville
and Cincinnati anticline, the broad dowme or rather arch running
from Tennessee northward through Ohio into western Ontavio. It
is chiefly on the crests of the numerous minor folds of 1his great
antieline that the oil pools of Ohio ocecur.

3. The major structure of the sedimentary rocks of Michigan
is a broad dewmward fold in which the formations lie one upon
another like a pile of gigantic shallow sawncers, each successively
higher saucer being smaller than the one next below.

4. The major structure is thus dicmetically opposite to that ob-
taining in Ohio and Tennessee and the minor flexures or anti-
clines are apparently not only mueh fewer but much less pro-
nounced in Michigan. The general conditions are such that they
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are more favorable for the escape of the oil and gas rather than
for their accumulation.

5. Apparently, the main hope of finding oil and gus in com-
mercial quantities in Michigan lies in the occurrence of the above
mentioned minor folds or anticlinals, or of other structures serv-
ing the same purpose.

6. Eight possible or probable anticlinals (Fig. 19) have been
approximately located and the chances for finding oil and gas
are presumably much greater in their vicinity than elsewhere.

7. 'The formations as a whole becomes deeper toward the center
of the bagin, thus the Berea Grit coming to the rock surface be-
neatl the drift near Harrisville, Alcona county, is found at more
than 2,000 feet below the surface in the Saginaw valley. The
Trenton outeropping in the chanunel of St. Mary’s river and at
Limestone- Mountain in the southern part of the Keweenaw penin-
sula, is probably 5,000 feet or more beneath the surface in the
central part of the Lower Peninsula.

8. A knowledge of the approximate depth at which any given
Lorizon may be reached and the number of water-bearing horizong
to be encountered is essential both from a practical and financial
standpoint. Sometimes the drilling is a failure because the hole
is too small to allow for casing off water the necessary number
of times before the oil horizon is reached, or because the desired
horizon is so deep that the capital is exhausted before the com-
pletion of a single hole, to say nothing of a number sufficient
for an adequate testing of any given territory.

OIL FIELDS AND DISTRICTS.

Port Huron Field. O0il and gas in small quantities has heen
found almnost everywhere in the state, but only at Port Huron has
the quantity been deemed sufficient for exploitation on a commer-
cial basis. The development of the Pert Huron district, which
extends for several miles along the St. Clair river above and
below the city, has been due largely to the energy and enterprise of
the late Mr. G. B. Stock of Port Huron. The Michigan Develop-
ment Company, organized by him, has drilled many wells in the
vicinity of Port Huron, and has, in the western part of the city,
a group of 21 wells which yield altogether some 70 barrels of-
heavy oil per week. This produetion, though insignificant when
compared with those of Ohio and other fields, is more than suffi-
cient, under favorable conditions, to pay operating expenses, but,

*47
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of course, the net returns are disproportionately small in compari-
son with the original outlay made in putting down the wells.

The oil is very heavy and a natural lubricant and is used as
a base in the manufacture of the superior lubricants made by
the G. B. Stock Xjylite Grease and Oil Company of Port Huron.

Almost all of the test lholes in the Port Huron district give a
show of gas and oil. Some wells, at first, yield two to three barrels
per day, but, after a few weeks, the yield gradually decreases
until an average yield of about a half a barrel a day is reached.
According to report, several of the wells have been producing for
about 15 years and show no positive signs of exhaustion. It is
this constancy of production that forms the ground for a firm
belief upon the part of the oil promoters at Port Huron that
a pool of oil must exist somewhere in that district.

Gas is present in most of the wells and it is in sufficient quantity
in the Michigan Development Company’s wells that it is used as
ithé motive power for a 25 H. P. gas engine which drives their
pumping machinery. Many farmers, especially south and west
of Port Huron, in Macomb, Oakland, and other counties, strike
gas under impervious beds of clay in wells, in quantities suflfi-
cient for houscheld purposes. In fact, there are several other
places in the Lower Peninsula, especially in the southeastern and
northern parts, in the Manistee district, and in Monroe county,
where gas has been found either in drift or rock wells in quantities
.that warrant utilization for such purposes.

The oil horizon at Port Huron is the Dundee, which at Petrolia
and Port Huron is a constant though often modest producer of
oil and gas. The depths of most of the oil wells range from about
500 to 650 feet, though there are a few shallower or even deeper.
Mr. Stock for many years entertained the idea of financing a
project for sinking a well down to the Trenton, but his sudden
death in 1910 put an end to further efforts in that direction. From
the records of the salt wells at Port Huron, the first salt in the
Salina appears to occur at about 1,500 feet. Judging from this,
it would require a well probably more than 3,200 feet to reach the
Trenton. '

The numerous drillings at Port Huron and four or five iiles
north of the city along Black river, indicate the presence of a
low anticlinal in the Dundee, running through the southern and
western portions of the city and then veering to the northward
along Black River. Some exploration on the northern extent of
this anticlinal in 1910 and 1911 near Black river has resulted in
the reported discovery of oil and gas in small quantities compar-
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able te the flows found in the Port Huron wells. Possibly the
oil is so distributed through the oil formation that only small
flows of oil and gas will ever be found in the Port Huron district.

Southeastern District. The southeastern district, extending from
Macomb county southwestward through Wayne and Monroe coun-
ties to Ohio, should really include the FPort Huron district, which
has been deemed worthy of separate discussion. In this district,
oil in small and gas in considerable quantities have been encoun-
tered in numerous wells. Especially is this true in belts underlain
by the Antrim, Traverse, and Dundee formations. As noted in
the discussion of the Port Huron disirict, drift gas wells are
numerous in 8t. Clair and Macomb counties. The same conditions
obtain, though perhaps to a lesser degree, from Monroe county to
the Ohio line.?

In the northeastern part of Monroe and in parts of Wayne
county, oil impregnates the rocks, forms a scum over ponds and
streams, in wells and arocund springs, and gives off an offensive
odor to the water. Gas in bubbles or sometimes in continuous
streams rises up through the water in many instances in quantities
sufficient to be ignited. This is the so-called surface or shale gas,
which usually has a relatively small volume, and no great pres-
sure, but still it is often sufficient for utilization for household
purposes. The gas is used mainly for heating as it is deficient
in illuminants, and gives very little light. Though a well may
last only a few years, another can be put down at small cost.

Monroe county, lying close to the Toledo oil fields, naturally has
been well prospected, though with practically barren results. Small
quantities of oil and gas, however, were found in all of the drillings.
Ten or more deep wells, six to the Trenton, have been put down
in the county, mainly in the southeastern part. The wells at
Monroe, at Dundee, etc., showed that unfortunately Monroe county
was too far down the western slope of the Cincinnati anticline,
which extends from western Ohio into Ontario, to contain oil and
gas in any great quantities. In the ¥. C. Potter well (N. W,
14 of the N. W. 14 of Seetion 22, Erie township), which was the
nearest to the Toledo fields, the Trenton was struck at 1,555 feet
and penetrated 112 feet. The gas, with an original pressure of
25 pounds, has been ufilized for household purposes. The well
also contains some oil and has been “bailed” out several times,
vielding as much as 10 barrels in one case. None of the other
wells were as productive and, significantly, the wells farthest

“Sherzer’s report on Monroe county, Vol. VII, Part 1.
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away from the Ohio fields were, in general, the more unproduc-
tive.

Well records of Monroe county and at Milan, Ypsilanti, Ann
Arbor, etc., seem to indicate a uniform dip of 29 to 32 feet of the
formations from Monroe county toward the northwest to Ann
Arbor and beyond, with no indication whatever of a minor fold.

In Wayne county, however, near Wyandotte, there appears to
be a low anticlinal (See Lane, Annual Report, 1901) coming across
the Detroit river and dipping sharply to the northwestward. The
strata in the Sibley quarries dip to the southwest instead of the
northwest, the direction of the normal dip, and the Sylvania sand-
stone (See reference table of horizons) in the Solvay well No. 6
(Lane, Annual Report, 1901) at Detroit and in the Canadian
Pacific R. R. well No. 11, Windsor, is some 30 feet or more deeper
than in the Tecumseh Salt Company wells near River Rouge. The
Ford (Michigan Alkali Co.) wells at Wyandotte, however have
shown no noteworthy amounts of gas or oil.

North. of Mt. Clemens the normal northwesterly dip of the
formations suddenly becomes northerly, as shown by the records of
the wells at New Baltimore, Mt. Clemens, etc. The change in dip
is indicative of the presence of an anticlinal which probably runs
from somewhere near Mt. Clemens toward the central basin.

Southwestern Part of the State. A number of deep wells have
been sunk for oil or water at various places in the southwestern
part of the state, as at Kalamazoo, Dowagiac, Berrien Springs,
Bridgman, Benton Harbor, Niles, White Pigeon, Constantine,
Allegan, etc., but, though oil and gas were encountered in many
of the wells at one or more horizons, only at Allegan was oil
reported in possibly commercial quantities. Several wells from
1,300 to 1,400 feet or more in depth, were bored, oil being found
in every case. The No. 1 well of the Allegan Oil and Gas Co.,
according to Mr. J. C. Ellinger, president of the company, gave a
vield of about 5 barrels of oil per day, which was not materially in-
creased by shooting. For about 6 weeks or more their No. 1 well
averaged a little more than 3 barrels per day of 24 hours and nearly
enough gas to heat the boiler. These wells were abandoned at the
end of the tests as not being worthy of further attempt at ex-
ploitation. If a group of such wells could be put down close
enough together to be pumped from a central plant, as at Port
Huron, their aggregate vield might possibly be sufficient to make
a fair return upon the original investment in putting down the
wells. Tt must be said, however, that the oil horizon at Allegan,
which is apparently in the Dundee at approximately 1,250 feet,
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is about twice as deep as at Port Huron, therefore the cost oft
sinking the wells would be much more. The numerous drillings
in southwestern Michigan and in northern Indiana, indicate a
prominent trough or synclinal, pitching slightly north of east from
Bridgman in Berrien county and running through Berrien Springs
and Dowagiac, and an anticlinal (Lane, Annual Report, 1903, p.
283) which comes in near Elkhart, Indiana (Fig. 19) passing a
few miles east of Niles in a northeasterly direction. Obviously,
the region of the Berrien Springs ‘“trough” may be classed as un-
favorable territory for oil exploration, while the territory a few
miles east of Niles might be worthy of exploration not only to the
Traverse and Dundee, but down to the Trenton, which, very doubt-
fully indeed, has been penetrated, anywhere in the southwestern
part of the state, contrary to the many reports. It is in this part
of the state that drillers have frequently mistaken the black Antrim
shales just above the Traverse for the black shales above the
Trenton, and have abandoned the field with a false notion that they
had proven the Trenton to be a barren horizon.

Western Michigan. In the vicinity of Muskegon, a considerable
number of deep wells, since the early 70’s have been drilled at
various times for a variety of purposes, most of which, however,
were for salt. The Whitney and Truesdale, also called the Hacker
(1.230-1,600? ft.) the Mason (2627 ft.) and the Ryerson hills
(2,050-2,200 ft.) are some of the older and notably deep ones. In
the latter two, some oil was found at about 1,200 ft., which, judging
from the quality of the oil, seems to be the horizon of the Berea.
The Ryerson, some years ago, according to reports, continually
exuded oil to the amount, probably exaggerated, of half a barrel per
day.

In 1900, two 1,500-foot wells, one near the Ryerson and the
other, the Michigan Oil Company well, only about 40 feet from
the Mason, were sunk for oil, which was encountered in small
quantities at 1,227 feet and 1,275 feet respectively. The Central
Paper Company in 1903 put down a 1,650-foot well {Muskegon No.
6, Lot 1, N. I 14, Sec. 34, T. 10 N., R. 17 W,, about 414 miles
westerly from the Ryerson)} 35 feet, into the Traverse, finding little
or no oil or gas.

The Ryerson, Central Paper Company, and Mason wells, though
not exactly in line are near enough for a practical comparison
of the relative positions of the corresponding strata as they occur
in the respective wells. The easterly dip across the lake from
Milwaukee to the center of the Michigan basin (See Annual Re-
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port, 1901) appears to be abouf 20 feet per mile, and the strata
should be deeper in the Ryerson well than in the Michigan Oil
Company and Mason wells to the west, but this is not the case, as
a red fossiliferous limestone, which comes in from 890 to 914 feet,
and other corresponding strata in the Michigan Oil Company well
appear at higher horizons in the Ryerson. Lane (Annual Report,
1903) thinks that if further attempts are made for oil, it would
be well to drill further up the shore of Lake Muskegon in the region
of Section 16 and 17, T. 10 N., R. 16 W., in the hope that the
crest of the anticlinal might be in that direction. The fine grained
character of the oil sand, however, would probably prevent a free
flow of oil, unless an exceptionally coarse phase of the formation
should be struck. Oil or gas might possibly be found at the same
place by going down to the Dundee, which ought to be reached
at about 2,100 feet.

In the Manistee district, the deep wells, some 30 or more, are
scattered from the Canfield-Wheeler (Sec. 11, T. 20 N, R. 17
W.) well, near Lake Michigan, to Stronach and Filer City, a dis-
tance of 5 or 6 miles, The Canfield-Wheeler well, originally 1,947
feet in depth, was afterwards deepened some 500 feet to the white
Guelph or Niagara dolomites. In most of the wells, oil and gas
were found in very small quantities but in the R. G. Peters (Sec.
7, T. 21 N, R. 16 W.} quite a little oil and gas occurred at i,905
feet. In fact, water and oil was blown 150 feet above the derrick,
the top of which was blown off. Some gas was also noted at about
600 feet in some of the wells.

In the Buckley and Douglass No. 5 well and the R. G. Peters
wells, the salt horizons occurred at practically the same depth,
2,015 and 2,026 feet respectively. To the southeast toward the
head of the lake at Stronach, the salt is encountered from 1,930
to 1,964 feet. The base of the Traverse is also higher (See table
of horizons) with signs of oil and gas just below. The normal
eastward dip of the formations across Lake Michigan is apparently
from 40 to 50 feet per mile and, according to this, correspondinug
horizons at Stronach and Filer City should be from 200 to 300
feet deeper than in the wells to the northwest in Manistee, but,
in reality, the horizons are as high or higher in former wells than
in the latter. From this, an anticlinal in the formations down

to the salt beds must exist near Stronach, and might contain oil
and gas in quantity. Since to the southeast of Stronach for sev-
eral miles, there are no drillings deep enough to reach bed rock
through the thick surface deposits, the position and direction of
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the crest of the anticline can not be determined. TIts crest ap-
parently may run through Stronach or Filer City or it may lie
congiderably further east.

Central Part of the State. Hundreds of drillings have been made
for coal, salt, or oil in Saginaw valley. The earlier deep drillings
were mainly for salt, and little attention was given to the nature
of the formations lying above the salt horizons or their possible
economic products. TFrom drillings in various places in Saginaw
valley and around Saginaw Bay as at Bay City, Saginaw, Midland,
and at Kawkawlin, Bay county, at Blackmar, Saginaw county,
Caseville in Huron county, Tawas City, Josco county, etc., the gen-
eral average southwesterly dip from Bay City toward the center
of the basin appears to be approximately 20 feet per mile. Drill-
ings for salt or oil have shown, however, that the formations at
least down to the Marshall brines, rise and occur at even con-
siderably higher levels at Saginaw than at Bay City instead of being
several hundred feet deeper as they should, according to the general
average dip to the southwest.

At Bay City, the brines at Hargraves Mill on Middle Ground
in the southern part of Bay City are struck at the depth of 1,048
feet, but to the north at Pitts and Cranages, near the Michigan
Central railroad bridge, at the Detroit and Mackinaw bridge, at
Boyces in Essexville, and at Kawkawlin, which is a little north
of west from the city, the brine horizons occur from 40 to 300
feet higher. Going south from Middle Ground in Bay City toward
Saginaw, the brine horizons of the Marshall rise. In the South
Bay City well (North American Chemical Co.) the brines come in
at 850 and 890 feet, in the Melbourne wells half way to Saginaw
at 890 feet, in the old New York and Saginaw Salt and Lumber
Co. wells two miles north of Zilwaukee at 760 and 867 feef, in
the Bliss well at Zilwaukee at 665 feet, and in the old Iast Sagi-
naw Salt Co. wells from 633 to 742 feet. At the Wylie well
in central Saginaw, it is said to be but 715 feet to the bottom of
the brine horizons, the hrine being struck probably at about 620
feet. Southward and westward from the Wylie well the horizons
deepen rapidly, occurring in the Saginaw Plate Glass Company
wells from 820 to 900 feet, at Garfield over 800 feet and at St.
Charles 800 to 900 feet. Westward from Bay City at Kawkawlin
the brine horizons are higher than in Bay City, being encountered
at depths from 700 to 800 feet.

In the Monitor Oil and Gas well and in the Ralston well (Sec.
4, T. 13 N., R. 4 E.), near Bay No. 2 mine, it appears that there
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is a strong upward fold of the coal measures and that the indi-

cations point to the extension of this fold down into the under-

lying horizons. " From the records of the Midland, Alina, St. Louis.
and Mt. Pleasant wells, the Marshall occurs from 1,000 to 1,400
feet and thus indicates a decided dip westward from Kawkawlin.

From the foregoing facts, it appears that a pronounced anti-
clinal in the formations down to the Marshall must exist between
Midland and Bay City. The data indicate that its crest probably
passes through Raginaw near the Wiylie well and run a little we‘s‘t
of north, passing near the old Monitor mine, and through a point
3 or 4 miles west of Kawkawlin. It is no known, however, whether
the formations below conform (o this upward arching of the Mar-
shall, although there are some indications which point to such a
conclusion.

The many drillings down to the Marshall have shown that the
‘possibilities for the occurrence of oil and gas in quantity in the
Pottsville or Marshall formations in the region of Raginaw and
Bay City arve decidedly limited. The Berea is the next lower
31‘01.'-1'z0'n Wiﬂ‘l possibilities for carrying oil and gas in  quantity.
This formation, a coarse gray sandstone full of pure strong brine,
was encountered in the South Bay City well at about 2,100 feet.
Strong signs of oil and gas were observed at 2,080 feet in the
Berea shale above. As none of the Saginaw Wells; however, reach
this horizon, it is very uncertain whether or not the Berea con-
f()l-llls to the minor folds of the overlying Marshall and Coldwater.
Since the Berea is very variable in character, it may not be porous
enough to contain gas in quantity or it may be too fine grained to
vield a ready fiow of oil. A redeeming feature that lends itself
to prospective explorations down to the Berea is that the drilling
from the Napoleon or Upper Marshall down, is very easy, requiring
only 3 weeks in the case of the South Bay City well to go through
the 1,100 feet or more shales and sandstones, If no oil was found
in the Berea the brine might he of value, especially if it should
contain a high percent of bromine, ete,

Elsewhere in the central basin of the state outside of the Sagi-
Jaw valley drillings for oil have been made with the most barren
of results, excepting possibly at Fowlerville, The record of a well
near Morrice, Shiawassee county, seems to indicate the presence
of an anticlinal down to the Berea. Tn the wells at Blackmar,
Saginaw county (See table of horizons), Columbiaville, Lapeer
county, and Flint, on the eastern side of the basin, Jackson,
Assyria, and Charlotte in the southwestern, the Berea or /ir‘s horizou
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and the Marshall are apparently deeper than at points between.

This anticlinal apparently runs from near Fowlerville in a north-

west and southeast direction passing somewlere near Laingsburg,

Shiawassee county, and may be a continuation of the one at Wyan-

dotte, Wayne county. Northwest of Fowlerville, Livingston county,

on the Grill farm on Sec. 17, T. 4 N.,, R. 3 E., a well was sunk

to a depth of about 1,000 feet, oil and gas being found in small

quantities at 120, 155, 380, and 600 feet. In the Fowlerville oil

well, 2 miles south of Fowlerville (N. E. 1/ of Sec. 6, T. 3 N., R.

4 II.) oil and gas were struck at the shallow depth of 136 feet

in a blue shale underlying sand rock. The flow of cil was very

small, being possibly a half barrel a day. Another well, reported

to be 2,300 feet deep, was put down on the Z. Lazell farm, some

6 miles west of Lansing, apparently without finding any marked

signs of oil or gas whatever. On the whole, the central part of
the state with its deeper lying liorizons and almost wholly unknown -
minor structures, if such exist, does not appear to offer the same
chances of success, meagre as they may be, as the regions nearer
the margin of the state.

Northern Part of the Lower Peninsula, The black Devonian
shales underiie the surface deposits in a broad belt extending
across the northern part of the state from Manistee county through
Antrim and Charlevoix to Alpena county. Almost anywhere in
this belt abundani signs of oil and gas are found. The same is
true where the more limited Berea outcrops beneath the drift, as
in Alcona county. Numerous springs, as at Killmaster, and along
Black wviver, cte., boil just from the abundance of gas given off,
which is sufficient, it is said, to give a flame several feet high
when lighted. Considerable bodies of gas are often encountered
in the drift, as at Killmaster, and, since the drift is in most of the
interior counties several hundred feet deep, it is quite possible
that accumulations of gas underneath impervious beds of c¢lay may
be found of sufficient size and pressure to warrant utilization on
a commercial scale wherever the Berea, as in the region of Harris-
ville, Atlantic, and Vanderbilt, or the Devonian formations form
the underlying bedrock. DBut it must be said in this connection,
that surface signs and occurrences of oil and gas are not necessarily
favorable signs of more oil and gas below. Such signs and oceur-
rences indicate, if anything at all, a leaky and therefore probably
empty reservoir in the oil formation beneath.

In the deep Killmaster wells, oil and gas were found in small
quantities in the Berea, but these wells together with the three
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Oscoda wells seem to indicate that the Traverse is not only dry
but without oil or gas. The drift in the interior counties is gener-
ally so deep that ordinary wells do not reach bed rock and the
deeper drillings are so widely scattered that there is no positive
evidence of an existence of an anticlinal in the oil and gas bear-
ing formations. All of the formations, judging from the borings
at Cheboygan, Killmaster, Alpena, Oscoda, Grayling and Alma
indicate an undisturbed dip of 30 to 40 feet per mile to the south
or toward the center of the central basin. On Little Traverse Bav,
however, near Khagashewung Point {Fig. 19) the Traverse forma-
tion shows in its outcrop some minor folds which pitch cently
toward the south. It is barely possible that the underlying Dundee
might carry oil and gas in quantity in the region of these minor
flexures,.

Upper Peninsula. Wherever drillings in the Upper Peninsula
have reached the Trenton, oil or signs of oil and gas have nearly
always been encountered. In its outerops, and also when struck
in borings, the dried oil residue, or asphaltic gum is often found
filling cavities and fissures in the limestone. Near Rapid River,
between Whitefish and Rapid river there was such an abundance of
this asphaltic material in the rocks that a serious attempt was
made to discover a commercial deposit. In the Rapid River well
oil was apparently struck in quantity at a depth of about 1.000
feet, but afterwards, it was found that the well was yvielding com-
paratively little oil and much water. The oil seems to have come
from vugs in the limestone at a much higher horizon than 1.000
feet, as such depth would be very probably down in the pre-Cam-
brian. The same might be said for the occurrence of the oil in
the Marinette well just across the line in Wisconsin,

Wells on Neebish, Manitoulin, and Drummond Aislands, at
Escanaba and St. Ignace showed little or no oil or gas and also
indicate that the formations dip much more steeply toward the
central basin than the formations in Lower Michigan. The dip
of the Trenton from Neebish to Cheboygan appears to be over 60
feet to the mile and nowhere does there seem to be any marked
evidence of a distnrbance of the general average dip for a given
region. Of course, the drillings in the Upper Peninsula arg so
scattered that minor flexures would hardly be discovered, sfliou]d

ther exist.
\
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DIRECTORY OF THE MINERAL PRODUCERS OF MICHIGAN

Compiled by the Michigan Geological and Biological Survey in
cooperation with the United States Geological Survey, Division of
Mineral Resources.

LIST OF COPPER MINING COMPANIES, ADDRESS OF HEAD OFFICE
AND NAME OF PERSON IN CHARGE OF PROPERTY.

Adventure Consolidated Copper Co., 32 Broadway, N. Y., Chas. L. Lawton, General
Superintendent.

Ahmeek Mining Company, 12 Ashburton Place, Boston, Mass., James MacNaugh-

ton, General Manager.

Agate Harbor Mine, care of Mrs. Anna Scott Block, 100 Washington St., Chieago.

Algomah Mining Co., 60 State St., Boston, Mass., R. M. Edwards, General Manager.

Allouez Mining Co., 12 Ashburton Place, Boston, Mass., James MacNaughton,
General Manager.

Arnold Mining Co., 64-50"State St., Boston, Mass., Capt. Wesley Clark, Superin-
tendent. '

Ashbed Mining Co., 64-50 State St., Boston, Mass., Capt. Wesley Clark, Superin-
tendent. .

Atlantic Mining Co., 82 Devonshire Place, Boston, Mass., F. W. Denton, General
Manager.

Baltie Mining Co., 82 Devonshire Place, Boston, Mass., F. W. Denton, General
Manager.

Bohemia Mining Co., 85 Devonshire Place, Boston, Mass., R. M. Edwards, Superin-
tendent.

Boston & Lake Superior Mineral Land Co., Houghton, ¥. W. Nichols, Agent.

Calumet & Heela Mining Co., 12 Ashburton Place, Boston, Mass., James MacNaugh-
ton, General Manager.

Carp Lake Mining Co., Ontonagon, H. L. Payne, General Manager.

Centennial Copper Mining Co., 12 Ashburton Place, Boston, Mass., James Mac-
Naughton, General Manager.

Champion Copper Co., 82 Devonshire St., Boston, Mass., F. W. Denton, General
Manager.

Cherokee Copper Co., Houghton, R. M. Edwards, . W. Fesing.

Clark Mine, Dr. Leon Estivant, 47 Ave. de’ Alma, Paris, France, F. W. Nichols
Agent. -

Cliff Mining Co., 12 Ashburton Place, Boston, Mass., James MacNaughton, General
Manager.

Contact Copper Co., 70 State St., Boston, Mass., Geo. Goodale, Superintendent.

Copper Crown Mining Co. of Michigan, 1013 Eastern Ave., St. Louis, Jacob Maurer,
President.
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Copper Range Co., 82 Devonshire St., Boston, F. W, Denton, General Manager.

Dakota Heights Co., Hancock, H. L. Baer, President.

Dana Copper Co., 68 Devonshire St., Boston, James MacNaughton, General Manager,

Elm River Copper Co., 70 State St., Boston, Geo. 8. Goodale, Superintendent.

Franklin Mining Co., 60 Congress St., Boston, R. M. Edwards, Superintendent.

Frontenac Copper Co., 12 Ashburton Place, Boston, James MacNaughton, General
Manager.

Globe Mine, care of J. R. Stanton, 15 William St., N, Y., Thos. Dengler, Superin-
tendent, Painesdale,

Gratiot Mining Co., 12 Ashburton Place, Boston, Mass., James MacNaughton,
General Manager.

Hancock Consolidated Mining Co., Hancock, John L. Harris, Superintendent.

Home Copper Mining Co., Copper Falls, Mich.

Houghton Copper Company, 713-199 Washington St., Boston, L. L. Hubbard,
General Manager.

Hulbert Mining Co., 199 Washington St., Boston, Mass., F. W. Nichols, Agent.

Humboldt Copper Co., 64-50 State St., Boston, Capt. Wesley Clark, Superintendent.

Indiana Mining Co., 60 Congress St., Boston, R, M. Edwards, General Manager.

Island Copper Co., 1400 Alworth Bldg., Duluth, Minn., F. W. Nichols, Secretary.

Isle Royale Copper Co., 12 Ashburton Place, Boston, Mass., James MacNaughton,
General Manager.

Keweenaw Association, 33-87 Milk St., Boston, Mass., J. M. Longyear, Agent,

Keweenaw Copper Co., Hancock, Mich., Capt. Thos. Hoatson, Mining Director.

King Phillip Copper Co., 701-199 Washington St., Boston, 1.. L. Hubbard, Manager.

Lake Copper Co., 85 Devonshire $t., Boston, Mass., C. K. Hitchcock, Superintendent.

Lake Milling, Smelting and Refining Co., 12 Ashburton Place, Boston, Mass., James
MacNaughton, General Manager.

Lake Shore Mining Co., 990 West Kensington Road, Los Angeles, W. H. Garlick,
President.

Lake Superior Copper Co., Rockland, Mich. :

Lake Superior Development Co., Houghton, Mich., Jos. Croze, President.

Lake Superior Smelting Co., 12 Ashburton Place, Boston, Mass., James MacN. augh-
ton, General Manager.

LaSalle Copper Company, 12 Ashburton Place, Boston, Mass., James MaceNaugh-
ton, General Manager.

Laurium Mining Co., 12 Ashburton Place, Boston, Mass., James MacNaughton,
General Manager.

Manitou Mining Co., 12 Ashburton Place, Boston, Mass., James MacNaughton,
General Manager.

Mass Consolidated Mining Co., 804-79 Milk St., Boston, Mass., E. W. Walker, Super-
intendent. =1

Mayflower Mining Co., 70 State St., Boston, Mass., Geo. Goodale, Superintendent.

Meadow Mining Co., 50 State St., Boston, Mass., Capt. Wesley Clark, Agent.

Michigan Copper Mining Co., 15 William St., N. Y., Samuel Brady, Superintendent,

Michigan Smelting Co., 82 Devonshire Place, Boston, Mass., F. 1. Cairns, Superin-
tendent,

Mohawk Mining Co., 15 William St., N, Y., A. J. Smith, Superintendent.

Mulock Mine, eare of R. P. Mulock, Colfax, Ia., J. F. Dreis, Superintendent.

Natick Copper Co., Houghton, F. W, Nichols, Resident Agent.

National Mining Co., 6 Beacon St., Boston, Mass., B. T. Morrison, President.

Native Copper Co., 68 Devonshire Place, Boston, Mass., M. A, O’Neil, President.

New Arcadian Copper Co., Houghton, Robert H. Shields, General Manager.
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New Baltic Copper Co., 87 Milk St., Boston, Robt. H. Shields, General Manager.

New York Consolidated Mining Co., Houghton, F. W. Nichols, Resident Agent,

Nonesuch Mine, 78 Prospect Ave,, Milwaukee, Wis., A. K. Camp, Owner,

North Take Mining Co., 60 Congress St., Boston, R. M. Edwards, Superintendent.

Ojibway Mining Co., 14 Alworth Bldg,, Duluth, I.. . Hubbard, President.

Old Colony Copper Co., 70 State St., Boston, Mass., Geo. S. Goodale, Superin-
tendent. .

Oneco Copper Co., 64-50 State St., Boston, J. L. Harris, General Manager,

Osceola Consolidated Mining Co., 12 Ashburton Place, Boston, Mass., James Mac-
Naughton, General Manager.

Pacific Copper Co., 705-199 Washington St., Boston, F. W. Nichols, Agent,

Phoenix Consolidated Copper Co., Hancock, Capt. Thos. Hoatson, Director,

Quincy Mining Co., 1000-32 Broadway, N. Y., Chas. L. Lawton, General Manager.

Rhode Island Copper Co., 60 Congress St., Boston, R. M. Edwards, Superintendent.,

St. Louis Copper Co., 12 Ashburton Place, Boston, Jas. MacNaughton, General
Manager,

St. Mary’s Canal Mineral Land Co., 705-199 Washington St., Boston, F, W. Nichols,
Resident Agent.

Section Twelve Exploration Co., Hancock, W. A, Burritt, Manager,

Seneca Mining Co., 12 Ashburton Place, Boston, James MacNaughton, General
Manager. .

Senter-Dupee Development, Co., Calumet, Capt. Thos. Hoatson, Manager,

Shelden & Columbian Mine, Houghton, J. H. Rice.

South Lake Mining Co., 68 Devonshire St., Boston, L. L.. Hubbard, Manager.

South Range Mining Co., 199 Washington St., Boston, F. W. Nichols, Agent.

South Side Mining Co., 14-68 Devonshire Place, Boston, I, W, Nichols, Agent.

Superior Copper Co., 12 Ashburton Place, Boston, Jas. MacNaughton, Ceneral
Manager.

Tamarack Mining Co., 12 Ashburton Place, Boston, Jas. MacNaughton, General
Manager.

Toltec Mine, care Alfred Meads & Sons, Marquette, Mich.

Torch Lake Mining Co., 5-19 Exchange Place, Boston, F. W, Nichols, Agent.

Tremont & Devon Mining Co., Ltd., Hancock, Hon. Chas. Smith, President,

Trimountain Mining Co., 82 Devonshire St., Boston, F. W, Denton, General Manager,

Union Copper Land and Mining Co., 70 State St., Boston, Geo. Goodale, Superin-
tendent.

Victoria Copper Mining Co., 512-60 Congress St., Boston, Geo. Hooper, Superin-
tendent.

Washington Copper Mining Co., Hancock, Capt. Thos. Hoatson, Director.

West Minnesota Mining Co., 14-68 Devonshire St., Boston, F, H, Whitman, Presi-
dent.

Whealkate Mining Co., Houghton, N. F. Leopold, President.

White Pine Copper Co., 12 Ashburton Place, Boston, Jas. MacNaughton, General
Manager,

Wilmot Mining Co., Calumet, W. H. Garlick, President,

Winona Copper Co., 713-199 Washington St., Boston, L. T., Hubbard, General
Manager.

Wolverine Copper Mining Co., 15 William St., N. Y., Fred Smith, Superintendent.

Wiyandot Copper Co., 68 Devonshire St., Boston, I. 1. Van Orden, Manager,
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PRODUCERS OF IRON ORE.

Name of Location
Operator. Office. mine, of mine.
Oliver Iron Mining Co..| Wolvin Bldg., Duluth, Minn.| Michigan...| Amasa.
Oliver Iron Mining Co..;, Wolvin Bldg., Duluth, Minn.| Champion . .| Beacon.
Oliver Iron Mining Co..| Wolvin Bldg., Duluth, Minn.| Tilden.... .. .! Bessemer.
Oliver Iron Mining Co..| Wolvin Bldg., Duluth, Minn.| Columbia... .| Bessemer.
Oliver Iron Mining Co..; Wolvin Bldg., Duluth, Minn.; Hilltop... Bessemer.
Oliver Iron Mining Co..| Wolvin Bldg., Duluth, Minn.| Hope....... Bessemer,
Oliver Iron Mining Co..| Wolvin Bldg., Duluth, Minn.| Mansfield... .! Bessemer.
Oliver Iron Mining Co..| Wolvin Bldg,, Duluth, Minn.| Chapin &
Cuff.... .. .| Crystal Falls.
Oliver Iron Mining Co..! Wolvin Bldg., Duluth, Minn.| Cottrell.... . .| Iron Mt.
Oliver Iron Mining Co..| Wolvin Bldg., Duluth, Minn.| Isabella....| Iron Mt.
Oliver Iron Mining Co..| Wolvin Bldg., Duluth, Minn.| Riverton
Grp...... Iron River.
Oliver Iron Mining Co..| Wolvin Bldg., Duluth, Minn. Dober. .. .| Iron River,
Oliver Iron Mining Co..| Wolvin Bldg., Duluth, Minn, Iron River| Iron River.
Oliver Iron Mining Co..| Wolvin Bldg., Duluth, Minn. Stam-
baugh. .| Iron River.
Oliver Iron Mining Co..; Wolvin Bldg., Duluth, Minn.| Aurora. . ... Iron River.
Oliver Iron Mining Co..| Wolvin Bldg., Duluth Minn.| Davis...... Iron River.
Oliver Iron Mining Co..| Wolvin Bldg., Duluth Minn.| Geneva Iron River.
Oliver Iron Mining Co..; Wolvin Bldg., Duluth, Minn.! Puritan.....| Iron River,
Oliver Iron Mining Co..| Wolvin Bldg., Duluth, Minn.| Royal......| Tron River.
Oliver Iron Mining Co..; Wolvin Bldg., Duluth, Minn.| Vaughn
(part of
Aurora) . .| Iron River.
Oliver Iron Mining Co..| Wolvin Bldg., Duluth, Minn.| Norrie Grp. .| Ironwood.
Oliver Iron Mining Co..| Wolvin Bldg., Duluth, Minn. Norrie E. .1 Tronwood.
Oliver Iron Mining Co..| Wolvin Bldg., Duluth, Minn. Norrie N...| Ironwood.
Oliver Iron Mining Co..| Wolvin Bldg., Duluth, Minn. Norrie.... .| Ironwood.
Oliver Iron Mining Co..| Wolvin Bldg., Duluth, Minn. Pabst. ... Ironwood.
Oliver Iron Mining Co..| Wolvin Bldg., Duluth, Minn.| Lake Super-
ior & Win-
throp. .. .| Ishpeming
Oliver Iron Mining Co..| Wolvin Bidg., Duluth, Minn.| Hartford
Oliver Iron Mining Co..; Wolvin Bldg., Duluth Minn.| Queen Grp...| Negaunee,
Oliver Iron Mining Co..| Wolvin Bldg., Duluth Minn. Blue. . ... Negaunee,
Oliver Iron Mining Co..| Wolvin Bldg., Duluth, Minn. Buffalo.. .| Negaunee.
Oliver Iron Mining Co..| Wolvin Bldg., Duluth, Minn. Prince of
Wales...| Negaunee,
Oliver Iron Mining Co..| Wolvin Bldg., Duluth, Minn, S. Buffalo.| Negaunee,
Oliver Iron Mining Co..; Wolvin Bldg., Duluth, Minn.| Aragon &
Forest.... .| Norway.
Oliver Iron Mining Co..| Wolvin Bldg., Duluth, Minn.| Moore. .. ... Palmer.
Oliver Iron Mining Co..| Wolvin Bldg., Duluth, Minn.| Cundy...... Quinnesec.
Oliver Iron Mining Co..| Wolvin Bldg., Duluth, Minn.| Stegmiller Swanzy.
Oliver Iron Mining Co..; Wolvin Bldg., Duluth, Minn.| Chicago . ...| Wakefield,
Plckands Mather &
................. Cleveland, O....... . ... | ... .. . . ...
Hemlock River Mining
O Hemlock . Amasa.
Verona Mining Co. ...[.......................... Mikado. . . . . Bessemer.
Verona Mining Co. ...|..................... .. ... Vivian .| Quinnesec.
Verona Mining Co. .. .{.......................... Baltiec &
Caspian. .| Stambaugh,
Calumet Ore Co......| ... ... . oo L. Calumet... . .| Feleh.
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PRODUCERS OF IRON ORE—CContinued.
Operator. Office. 3\'1?113111% of {;fo fi;ﬁlil%n
Brotherton Iron Min—j
Mining Co...oooou oo Brotherton
& Pike. . .| Wakefield.
Sunday LakeIron Co..l... ... ... ... ... ... .. .. Sunday
Lake. . ... Wakefield.
Roger-Brown Ore Co. .| 1515 Corn Exchange Bank
Bldg., Chicago, II1.... ... Gibson. .. .. Amasa.
(orrlcran, McKinney &
Agts. .. ....... Cleveland, O.. ... ... ... . ... ... .0 . . .. .. ... . ...
(,olbv Iron Mining Co. .| Wickliffe, O............. ... Colby &
Ironton...| Bessemer.
Crystal Falls Iron Min-
ing Co.............. Wickliffe, O.... ... ... ... Armenia. .. .| Bessemer,
Crystal Falls Iron Min-
ing Co.......... oo Wickliffe, O........ ... ... Crystal Falls; Bessemer,
Crystal Falls Iron Min-
ing Co......... .. .. Wickliffe, O........... .. .. Dunn...... Bessemer.
CIYStdl Falls Tron Min-
ing Co. Wickliffe, O......... ... ... Fairbanks . .| Bessemer,
Cryetal Falls Tron Min-
ing Co. Wiekliffe, O.,.......... ... Kimball. . ..! Crystal Falls.

Cryscal Falls Tron Min-
mgCo.............
Crystal Falls Iron Min-
ing Co..............
Crystal Falls Tron Min-
mgCo.............
Crystal Falls Iron Min-
mgCo.............

Genesee Iron Mining Co
Great Western Mining

Lincoln Iron Mining Co
Tobin Iron Mining Co. .
Qumnebec Iron Mining

BN, Breitung & Co.
Dunn Iron \Immg Co.
Lake Superior Tron &

Chem. Co....... ...
Newport Mining Co. . .
Newport Mining Co. ..
Hollister Mining Co. . .
M. A. Hanna & Co. ...
Oglebay, Norton & Co .
Bristol Mining Co. .. ..
Antoine Ore Co.... ...

Antoine Ore Co. ... ...

Wickliffe, O....... ... ...
Wickliffe, O............ ...
Wickliffe, O.7........ .. ...
Wickliffe, O............ ...

Colby-Abbot  Bldg., Mil-
waukee, Wis. .. ... ... ...
Penobscot Bldg., Detroit. . . .
Colby-Abbot  Bldg.,, Mil-
waukee, Wis. ... ... ...
Colby-Abbot  Bldg., Mil-

waukee, Wis. .. ... ... ...
Perry-Payne Bldg., Cleve-

land, O......... .. . .. ..
Perry- Payne Bldg., Cleve-

land, O........ ... .. ...
Wade Bldg Cleveland, O..
Wade Bldg., Cleveland O..
Wade Bldg Cleveland O..

Wade Bldg., Cleveland, O...

Star West . .
Baker... ...

Michaels &
Tully.. ...
Genesee . . . .

Great West-
ern......
Lincoln....

Tobin......

Quinnesec . .
Lamont .. ..

Newport... .
Hollister. . . .

Hollister. . . .
Hollister. . . .
Bristol ... ..
Clifford &

Traders.. .
Keel Ridge..

!

Palmer.
Palmer,
Palmer.

Stambaugh.
Crystal Falls.

Crystal Falls.
Crystal Falls,
Crystal Falls,

Quinneseec.
Crystal Falls.

Bessemer,
Bessemer.
Bessemer,
Ironwood.
Crystal Falls.
Crystal Falls,
Crystal Falls.
‘Crystal Falls.

Crystal Falls.
Iron Mt.
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Operator. Office. Name of Location
mine, of mine.
Brule Mining Co........| Wade Bldg., Cleveland, O.] Chatham ... Iron River.
Brule Mining Co........ Wade Bldg., Cleveland, O.| Berkshire. . .| Stambaugh.
Empire Iron Co. ....... Chieago, Hl. . ...... ... .. Empire. ... .| Palmer,
Castile Mining Co...... .| Chicago, TII. ... ... .. .. Asteroid &
Eureka. . .| Ramsey.
Castile Mining Co....... Chicago, L. .. ... ... ... Castile . ... .| Wakefield.
Wisconsin Steel Co. .. .. .| Harvester Bldg., Chicago,
) P Lot No. 3...| Crystal Falls.
American-Boston Min-
ingCo............... Cleveland, O.. .. ........ American-
Boston. . .| Diorite.
M. A. Hanna & Co... ..} Cleveland, O... ... ..... American-
Boston. . .| Diorite.
Cleveland Cliffs Iron Co| Rockefeller Bldg., Cleve-
land, O............... Northwest-
ern...... Gwinn.
Cleveland Cliffs Iron Co| Rockefeller Bldg., Cleve-
land, O............... Smith.... .. Gwinn,
Cleveland Cliffs Tron Co| Rockefeller Bldg., Cleve- :
land, O............ ... Austin. ... .| Gwinn.
Cleveland Cliffs Iron Co| Rockefeller Bldg., Cleve-
land, O.......... ..... Princeton. . .| Gwinn.
Cleveland Cliffs Iron Co| Rockefeller Bldg., Cleve-
land, O............... Stephenson .! Gwinn.
Cleveland Cliffs Iron Cof Rockefeller Bldg., Cleve-
land, O...... ... .. ... Ashland. .. .| Tronwood.
Cleveland Cliffs Iron Co| Rockefeller Bldg., Cleve-
land, O......... .. ... Cleveland. . .| Ironwood.
Cleveland Cliffs Iron Co| Rockefeller Bldg., Cleve- | -
land, O..... . ...... ... Lake....... Ironwood.
Cleveland Cliffs Iron Co| Rockefeller Bldg., Cleve-
land, O...... ... ... .. CLff Shaft.. .| Ironwood.
Cleveland Cliffs Iron Co| Rockefeller Bldg., Cleve-
land, O...... ... ..... Moro.......| Ironwood.
Cleveland Cliffs Iron Coj Rockefeller Bldg., Cleve-
land, O. ... ... .. .. Ogden.
Cleveland Cliffs Iron Co| Rockefcller Bldg., Cleve-
land, O...... ... ... .. Salisbury...| Ishpeming.
Cleveland Cliffs Tron Co| Rockefeller Bldg.!Cleve- i
dand, O, L Imperial &
Webster. .| Michigamme,
Cleveland Cliffs Iron Co| Rockefeller Bldg,, Cleve- i
land, O............... Jackson. .. .| Negaunee,
Cleveland (liffs Iron Co; Rockefeller Bldg., Cleve- )
land, O.. ... L. Maas. .. ....| Negaunee.
Cleveland Cliffs Iron Co| Rockefeller Bldg., Cleve-
land, O...... ... ... .. Luey....... Negaunee.
Cleveland Cliffs Tron Co| Rockefeller Bldg., Cleve- )
fand, O............... Negaunee. ..| Negaunee,
Washington Iron Co. ... Savmgs Bank Bldg., Mar-
quette................ Barron &
Franklin. .| Humboldt.
Dessau Mining Co... ... .| Iron Mountain.......... Millie. ... .. Iron Mt.

Name of Location
Operator. Office. mine. of mine,
Pewabic Company. .. .| 912 Wells Bldg., Milwaukee,
IS, e Pewabic &
Walpole. .| Iron Mt.
Bates Iron Co........ 25 Broad St., New York,
NoY.oooo Bates...... Iron River,
Davidson Ore Mining
0. Buffalo, N.Y .......... ... Davidson
No. 1 Iron River,
Davidson Ore Mining
(] J Buffalo, N.Y............. Davidson
No2..... Iron River,
Huron Iron Mining Co.{ 1314  Rockefeller Bldg,
Cleveland, O............ Youngs.....| Iron River,
Mineral Mining Co. .. .| 912 Wells Bldg., Milwaukee,
Wis.. ..o Osana. .. ... Iron River,
Mineral Mining Co....| 912 V\"ells Bldg., Milwaukee,
.................... Wauseca.
Mineral Mining Co....| 912 VVelli Bldg., Milwaukee,
IS . o Nanaimo. . .| Iron River.
Mineral Mining Co. .. .| 912 Wells Bldg., Milwaukee,
Wis.....ooo o Breen...... Waucedah.
Munro Iron Mining Co.| 57 Erie County Bank Bldg.,
Buffalo, N.Y........... Chicagon . . .| Iron River.
Munro Iron Mining Co..} 57 Erie County Bank Bldg.,
Buffalo, N. Y. .......... Hiawatha...} Iron River,
Munro Iron Mining Co.| 57 Erie County Bank Bldg.,
. Buffalo, N.Y........ ... Saginaw. .. .| Ishpeming.
Munro Iron Mining Co.| 57 Erie County Bank Bldg.,
: Buffalo, N.'Y........... Munro.. . ... Norway.
Spring Valley Iron Co..| Wellston, 0. (or Iron River).| Zimmerman | Iron River.
Pittsburg & Lake An- .
geline Iron Co... ... Cleveland, O.............. Lalke Ange-
ine.
Pittsburg & Lake An-
geline Iron Co...... Cleveland, O.............. Mitchell. . . .| Ishpeming.
Loretto Iron Co. .. ... 1400 Fulton St., Chicago, Tll.{ Appleton (or
Eleanor)..| Loretto.
"Toretto Iron Co...... 1400 Fulton St., Chicago, Ill. | Loretto.....| Loretto.
Niagara Iron Mining
O Iron River................ Ohio & Port-
land..... Michigamme,
Breitung  Hematite
Mining Co., Ltd. .. .| Savings Bank Bldg., Mar-
quette.................. Breitung....| Negaunee,
Breitung  Hematite
Mining Co......... Savings Bank Bldg., Mar- -
quette.................. Hematite
No.1 &2.] Negaunee,
Jones & Laughlin Ore
0. Lo 3rd Ave. & Ross St Pltts—
burgh, Pa............... Rolling Mill.| Negaunee.
Mary Charlotte Mining
................ Savings Bank Bldg., Mar-
quette.................. Mary Char-
lotte No.
1 & No.2.| Negaunee.




406 MINERAL RESOURCES OF MICHIGAN.

PRODUCERS OF TRON ORE—Concluded.

‘ Name of ! Location
Operator. Office. % mine. | of mine,
|
Republic Iron & Steel |
Co....oooii . Oliver Bldg., Pittsburgh, Pa[ Cambria & 1
{ Lillie.. . . .| Negaunee.
Richmond Iron Co. . . . Perry-Payne Bldg., Cleve-
land, O...... .. ... . Richmond. .| Palmer.
Volunteer Ore Co.. .. .| 1400 Alworth Bldg., Duluth,
Minn.........0 | Volunteer. ..| Palmer.
Michigan Iron Mining
0. Iron River.... ..... ... . . . f Corry ... ... Palatka.
Michigan Iron Mining ’
Co...ooov ], Iron River... ... ... .. . . . Cyr........ Stambaugh,
Republic Iron Co. . . .. 1703 Morris Bldg., Phila, Pa.f Republic &

W. Re-

public. . . .| Republic.
1703 Morris Bldg., Phila., Pa | Penn Mines . Vulean,
1703 Morris Bldg., Phila., Pa | Brier Hill.. .| Vulean.

Penn Iron Mining Co . .
Penn Iron Mining Co . .

Penn Iron Mining Co . .| 1703 Morris Bldg,, Phila., Pa| Cyclops.....| Vulcan.
Penn Iron Mining Co . .| 1703 Morris Bldg., Phila., Pa | Curry. .. ... Vulean,
Penn Iron Mining Co . .| 1703 Morris Bldg,, Phila., Pa | Norway....| Vulean.
Penn Iron Mining Co . .| 1703 Morris Bldg., Phila,. Pa| Vulcan. . ... Vulean.

Penn Iron Mining Co . .
Penn Iron Mining Co . .
Penn Iron Mining Co . .
Catherine Mining &

1703 Morris Bldg., Phila., Pa | Vulean E. . .| Vulcan.
1703 Morris Bldg., Phila., Pa| Vulean 8. E.| Vulean.
1703 Morris Bldg., Phila,, Pa | Vulean W....| Vulean.

Exploration Co.. .. .| Michigamme ; Pittsburg, Pa..|. . ... ... .. Spurr Twp.
McGreevy Iron Co... .| Tron River....... .. . . . {0 Iron County,
Wickwire Mining Co. .| Iron River.... .. . ... .. Wickwire._. .| Tron River,
Iron River Steel Co. . .| Iron River... .. . .. ... . Michigan &

Lennox....| Tron River,
Iron River Ore Co. .. .! Iron River... .. ... ... o Iron River.
MeDonald Mining Co. ! ......................... | McDonald. .| Crystal Falls.

PRODUCERS OF MANGANIFEROUS IRON ORE,

Name of Location
Operator. Office, mine. of mine.
Oglebay, Norton & Co .| Wade Bldg., Cleveland, O. . .| Bristol ... .. Crystal Falls,
Bristol Mining Co.....| Wade Bldg., Cleveland, O...| Bristol .. ... Crystal Falls.
Newport Mining Co.. .| Colby-Abbot Bldg., Mil-
waukee, Wis. .. ... . . Newport.... .| Ironwood.
Cleveland Cliffs Tron Co| Rockefeller Bldg., Cleve-
land, O...... ... .. . .. Jackson &

Luey.....| Negaunee,

MINERAL PRODUCERS OF MICHIGAN.
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PRODUCERS OF MINERAL PAINTS, 1911.

Pigment.

Operator,

Location

Office. of plant.

Met. paint. ..

Valley Consolidated Paint
Hlgo(l)lil Co., }1; J. Boatwright, Sec.
(Not yet operative. Operates in

1912).

1 " 7 .ks_”
ite lead....| Acme White Lead & Color Wor
lx\}zltl.t%aier?t. ..| Pickands, Mather & Co...........

(Hemlock Mine)

Detroit. .

24-26 S. Huron )
St., Ypsilanti..| Belleville,

Detroit.

Cleveland, Ohio..| Iron county.

BLAST FURNACES IN M

ICHIGAN.

Name
of furnace.

Name of company.

Location of furnace.

i .| Antrim Iron Company..................
é;l(gfllll;c ........ Mitchell-Diggins Iron Co................
Carp........... Pioneer Iron Company .. .. .. Qo
Chocolay. ... ... Lake Superior Iron & Chem. Co...... ...
Detroit. .. ..... Detroit Ful‘ll{ce Company..............
East Jordan. .. .| East Jordan Furnace Company... .......
Elk Rapids. . ...| Lake Superior Tron & Chem. Co.........
Gladstone. .. ... Pioneer Iron Company . ... .. G
Manistique. . . . . Lake Superior Iron & Chem. Co.........
Marquette. . . .. .| Pioneer Iron Company . ..... Go
Newberry. .. ... Lake Superior Iron & Chem. Co .........
Pine Lake. .. ... Lake Superior Iron & Chem. Co.........

Spring Lake. . ..
Stevenson.. . ...
Zug Tsland A. ..
Zug Island B. ..

Spring Lake Iron Company . . .
Stevenson Charcoal Iron Co. . .
Detroit Iron & Steel Company
Detroit Iron & Steel Company

Antrim,
Cadillac.
Near Marquette.
Harvey.
Detroit.
East Jordan,
Elk Rapids.
Gladstone.
Manistique.
Marquette.
Newberry.
Boyne City.
Fruitport.
Wells,
Detroit.
Detroit.
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COKE PRODUCERS, 1911,

LOCAL COMMERCIAL COAL MINES, 1911,

[ T T : Location or No. County.
Operator. ’ Office. / Name of mine. / County. Operators. Address. name of mine, | of oven.
P ———— e  E——

-Beaver Coal Co.... .. . Bay City .. ... ‘Beaver...... . ... .. Bay. A — v lant No. 2...| a30...... Wayne.
HZ?;I(; B(r)gs. )(iining Co. .. B;gf Ciltg' ..... Mf)clll‘ifér .............. BZ;. MIChlga;)l ‘AlkahCCOO ---- é\y:i-ggé{szﬁt? R gezgoit ....... b132..... Wayne.
Michigan Coal & Mining Co| Bay City .. . .. Michigan .. ... . | Bay. Solvay oo Yoo
Robert Gage Coal Co., .. Bay City ... .. Nos. 5, 6&7..... . ... Bay, (Semet-Solvay Co.

What Cheer Coal Mining Co | Bay City. . . What Cheer.... .. . . Bay.

Central Coal Mining Co. . . . Saginaw.. . . . Central. ... .. .. . . . Bay.

Wolverine, Nos. 2 and 3. . | Saginaw.. . . ‘ Wolverine Nos. 2 & 3 . . Bay. .

Royal Coal Co... ... . . .. Bay City. .|, . T To Bay. : | TPITTN DUCTS, 1911.

A. B. Schumaker. . ... . Grand Ledge. .| Schumaker.. ... Eaton, ' PRODUCERS OF GYPSUM PRO
American Sewer Pipe Co...| Akron, Ohio. [ Eaton. R »
Genesee Coal Mining Co . .. Flint. ... .. Genesee, .. . ... .. . . Genesee, o & Name of plant. Loca'lon
Robert Gage Coal Co., . .. Bay City.... .| Nos. 1,2, 8&4. .. Saginaw, Operator. Office. =4 of mine.
Barnard Coal Co... .. . | Saginaw... .. .| Barnard.. . . Saginaw, : .

Buena Vista Coal Co. . . ... Saginaw.. . . J Buena Vista ... ... . Saginaw.,

Caledonia Coal Co. (Ltd.).. Sag_inaw ...... | Caledonia No. 2 ... ... Sagjnaw. Alabaster
%ggsgg;igseg?gh({lo& s Saginaw....... ... T Saginaw. United States Gypsum QO.. Chieago, }H ..... ﬁliaé}i)zisl&e‘lj | G Rzipi s,
portation Co. .. .. L Saginaw. ... .. I' Northern. ... . . .. . . Saginaw, : UnitedCStaéﬁi glyagiginc((;o g?l(iafgfs, Mo. ..| Mill No.5...... Beverlyé d
Pere Marquette Coal Co . . . Saginaw.. . .. -1 Pere Marquette No. 3. . Saginaw. A(-milf" emG osum Co.. . ... Grand Rapids. . .[................ Grand Rapids.
Riverside Coal Co....... | Saginaw. .. .. .| Riverside... . .. Saginaw, Michigan C}e%lent Plaster . Ravid
Saginaw Coal Co. ... .. ... Saginaw.. .. . Saginaw.... .. ... . .. Saginaw, American Cement, Plaster Lawrence, Kans.; Grand Rapids...| Grand Rapids.

Shiawassee Coal Co. .. .. . Saginaw.. . . .. 1 Shiawassee..... ... . Saginaw.- ‘ Gr(;;)ld Rapids Plaster Co. .| 429 Mich. Trust

Uncle Henry Coal Co. .. ... Saginaw.. . . . Uncle Henry.. .. . . Saginaw. . Bldg., Grand . 1
Bliss Coal Co. ... ... . Swan Creek. . r Swan Creek.... .. . . . Saginaw. Raptids ....... Eagle Mill . .. . .. Grand Rapids,
Nond Kean Coal Mining Co.y Owosso.......[. .. .~ I Shiawassee. . e .| 429 Mich. Trust
Detroit Vitrified Brick Co. . Corunna. . ., . . Peak.. ... .. ... .. . ... Shiawassee, Grand Rapids Plaster Co. Bldg.. Grand ' "
Handy Bros. Mining Co . . . Bay City . . . .. [ Akron.... . .. ... ... Tuscola. Rapids....... Grandville. . . ... Grandville.
i
: \ Mfg. Co.| 44 Powers Thea-
—_— - S . Gypsum Products Mfg ter gldg& b Plaster
; .| Powers .
(Mines producing less than 3000 and more than 1000 tons per annum, or em- Grand Rapids Mill.......... Grand Rapids.
ploying less than 10 men.)
—_— —_
Operator. Office, County.
F. L. Reed (Frank Hagel)... . . . . . . Grand Ledge..... . . . Clinton,
Grand Ledge Clay Product Co. ... Grand Ledge..... . . .. . Eaton.
C.H. Pickens...o. . . . Grand Ledge. .. ... .. .. Eaton.
T.W. Jenkins. ... .. .. . o Williamston. ... .. .. ... Ingham.
Carbon Coal Co..... . .. . Saginaw.... ... . . . ! Saginaw,
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CEMENT PRODUCERS.

Operators,

Bay County:
The Mershon-Bacon Co. ... .. .
Hine Lumber Co..... .. . . .. ..

Gratiot County:

|

Office, Works.

A BayCity......... ... ... Bay City.
.| Sta. A, Bay City, W. S .

St. Louis Chem. Co........ ... . .. St. Louis............... St. Louis.
(Also Bromine).
Manistee County:
The R. G. Peters Salt & Lumber Co.| East Lake. .. ... .. . East Lake.
Filer & Sons, Vacuum Pan Salt
Works.............. .. ... . .. Filer City............ . .. Filer ity,
The Buckley & Douglass Lumber
Coooooo 381 River St., Manistee...| Manistee.

Louis S8ands Salt & Lumber Co. .. . .| Manistee... . ... ... . . ] Manistee,

Mason County:

Ludington.. . ... ... ... I Ludington.

Anchor Salt Co. .......... ... .. .
The Stearns Salt & Lumber Co... .| W ashington Ave., Lud- |
ington............... . | Ludington.
Saginaw County: !
Mershon, Eddy, Parker & Co . . . .. Saginaw........... ... .. I Carrollton.
Bliss & Van Auken... ... .. .. . .. Saginaw, W, 8§, ... . . . | Saginaw.
S. L. Eastman Flooring Co. ... ... Saginaw, W. 8. . . . . .. Saginaw.,
Edward Germain.... ... . . . . Saginaw, E. 8.... ... ... Saginaw,
Saginaw Plate Glass Co....... . .. Saginaw, W. 8., ... . . Saginaw.
(Also Caleium Chloride),
Saginaw Salt Co...... .. .. .. . . . 430 Shearer Bldg., Bay
( City........... ..., ! St. Charles,
Van Schaack Caleium Works . ... .| 140 Lake St. ... . . ‘ Mt. Pleasant.
(Also Caleium Chloride),
St. Clair County:
Davidson-Wonsey Co...... ... ... Marine City........... .. Marine City.,
Michigan Salt Works . ....... .. .. Marine City... .. ...... . Marine City.
Sicken Salt & Stave Co........ .. Marine City. . ........ ... Marine City.
Port Huron Salt Co.............. 717 Ry. Ex., Chicago, Il1.
(Port Huron) . ... ... . Port Huron,
Port Huron Salt Co............ .. 717 Ry. Ex., Chicago, 111, |
(Port Huron) . ... .. ... “ St. Clair.
Diamond Crystal Salt Co.. ... .. .. St. Clair.............. .. i St. Clair,
Wayne County: |
Delray Salt Co.. ... . ... ... .. | Detroit.. . ... | Delray.
Solvay Process Co............... Syracuse, N.Y... .. ..... ' Delray.
Detroit Salt Co. ........... ... .. Detroit............. ... . Detroit,
Peninsular Salt Co.... .. ... .. .. Ecorse. ... ... .. ... . .. Ecorse.
Worcester Salt Co............ ... 168 Duane St., New York
City, N.Y............ Ecorse,
Michigan Alkali Co........... .. . Wyandotte. ... ... ... .. Wyandotte.

115 Chestnut St., Phila-
delphia, Pa. ... .. .. ... | Wyandotte.

West Bay City.

Operator.

Office.

Works.

Alpena Portland Cement Co. .. ... ..
¥l Cajou Portland Cement Co.... ...
Huron Portland Cement Co.........
The Hecla Co. . ............. ... ...
Burt Portland Cement Co..... ... ..
Chanute Cement & Clay Produects Co..
Peninsular Portland Cement Co. . . ..
Michigan Portland Cement Co. .. ...
Wolverine Portland Cement Co. .. ..

New Aetna Portland Cement Co.. ...
Egyptian Portland Cement Co. .. ...

Logan Portland Cement Co.........
Omega Portland Cement Co........
Newaygo Portland Cement Co. .. ...
Elk Cement & Lime Co............
Peerless Portland Cement Co. ... ...
Wyandotte Portland Cement Co.. . . .

Detroit (1525 Ford Bldg.)
Penobscot Bldg., Detroit..
Bellevue... .. ...... ... ..

Cooley Blk., Jackson.. ...
Chelsea.................
Coldwater..............

412 Union Tr. Bldg., De-
troit. ... ... ...
712 Union Tr. Bldg., De-
troit........ ... ... ..

Newaygo...............
Elk Rapids.............
Union City..............
Wyandotte. ............

Alpena.

Alpena.

Alpena.

Bay City.
Bellevue.
Bronson.

Cement City.
Chelsea.
Coldwater  and

Quincy.
Fenton.

Fenton & Holly.
Fenton.
Mosherville.
Newaygo.

Elk Rapids.
Union City.
Wiyandotte.
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LIMESTONE PRODTUCERS, 1911,

NATURAL GAS PRODUCERS, 1911,
rator, J No. Operators. Office. : Quarry.
Operator, of \\'les. Address, : P i
_ f T Alpena County: i ) ‘
Hz(]lsdrzle County: | R.Collins...................... 151 Water St., Alpena....| Alpena.
M DeWitt . o )ss Also Lime.
J(‘ £ | Usseo. Michigan Alkali Co.............. Wryandotte (or Detroit)...| Alpena.
M chomb C(I)\zg.nz‘i/: ‘ o !
rozowski. August..... . . . . e iy i . A 1y:
Dobberousky, J....... . ... b }};K‘e; , Mich. 7”'16‘7111(2)05 Ig).mégrt ................... 6001 Gilmore St., Apple-
Elwart, Frank. . ... . oo \Varreny‘R D o ’ Also lime. ton, Wis.............. Omer.
Elwart, Jos............ ... .. ( o Warren, R.F. D. 9 M, J. Grifin........... ... 169 Stanton Ave., Detroit,
Harﬁsig, Wm Lo . . T W’arren,’ R: ¥ D. 2. Mich................. Omer.
.}:ggg, g(tit\? ................. f .......... Warren, R. F. D, 2. Baw Count
Jacob, T P W, ,R.F.D.2 ay County: . : .
Mielka, August... ... 000 Waren, 1 F. D2 Boutell Bros. &Co.............. 1201 Water St., Bay City.| Bay City.
Pinekerilg\ 1(1; ........................ Warren, R. F. D, 2, AZSO lime. 3av Ci Bay Cit
qe1 ers, . Ire S Warren, R. F. D. 2. C.M. Clute..................... Bay City............... y City.
\S}cl;?;{mé,hqfuls ....................... ! i’io&th Detroit, R. F. D. 1, Box 47. Also lime.
12K, AS. .o alfway. .
Smith, Alex........... ... | Tar Charlevoix County:
Vohs, Henry..... ... . ... .. | . / &ngsg’ E g 8 3 I%‘)llfqggnelfg:%ziime Co..oeiin Elk Rapids. . ........... Bayshore.
Wolgast, Max....... ... . .. [ VVarren,y R.F.D. 2 Opé)rati‘d(?gt}ieé\;g)g]sern Lime
0. O Frand . . ~ .
M %skegon County: ’ Superior Lime Co. .... ... e 2 First Ave., Grand Rapids| Bayshore,
oozer, Lawrence. ... ... ... .| .. Ravenna, Mich.,, R. F. D. 2 Also lime.
Jackson, Robert.. . . ... oo . » G ot e D2 4 roi is-
OREITe e Ravenna, R. F. D. 3. Cltssifo?lfeg}.]él.ql.e.\.o.l XStreet .C.O.n?.n.n‘s. .1 Charlevoix.............. Charle\’oix
Oakland County: ' Charlevoix Rock Product Co......| Charlevoix.............. Charlevoix.
%d E Sé)rmgsteen ..................... Royal Oak, Mich,, R. F. D, Also lime.
Wn‘: 11%);rt§§r .......................... Royal Oak, Mich, R. F. D, Cheb Count
Surdy. oo o000 g i ] : unty:
J. R, MeKinley . | 4 | Redford, Mich., . F. D, T Stona C S Afton. . Afton.
Heniv 1. R P Redford, Mich., R. F. D. ampbell Stone Co. . ...........
Edw MeCrior (McHugh). | 7 n egf‘“d’ Mich., R. F. D. Chi Count
- Mebue? (MeHugh). .. .. edford, Mich. . F. vippewa County: y )
?rapk éxros;;ea}l ............. 1 | Redford, iligh: % g B Drummond Island Stone Co. ... .. Drummond............. Drummond.
E?iu{s ; ragzo“ .............. 1 | Redford, Mich., R, F. D. Ludlow Seaman.
Wiﬁ{ingiﬁ ill]r" ............ 1 | Redford, Mich., R. F. D, Delia County:
I 1| Redford, Mich,, R. F. D. el)t(;ltamégé/tlracting Co............ 108 N. Charlotte St., Es- .
St. Clair County: canaba............... Escanaba (Hyde)
Q{llegt, Lawrence..... .......|... . ... Port Huron, A T.Garland. ... .............. Escanaba. . ............. Es‘cankaba (Hyde)
Michigan Development Co....|. .. ... .. Port Huron. - John Bichler.................... Groos. ...oooviiiin Groos.
Wayne County: Emmet County: .
Desgrandchamp, John .. ... |, .. . No. Detroit Antrim Lime Co. ............... 912 Mich., T 1‘(1115‘0 Bldg,, Petosk
_ ) : Also lime. Grand Rapids......... etoskey.
Michigan Lime Co............... Petoskey ............... Petoskey.
. Also lime.
The Petcskey Stone & Lime Co., 1.
G.Grimes.............. ..., Emmet St., Petoskey.. .. .| Petoskey.
Also lime.
Huron County: 1
Wallace Stone Co. .............. Bayport........... .. ... Bayport.
* Kent County: . . .
City of G{'and Rapids. . .......... Grand Rapids........... Grand Rapids.
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MARBLE PRODUCERS, 1911.
LIMESTONE PRODUCERS—Concluded. :
_ - -_— l‘ Office. ) Quarry.
. § ators.
Operators, Office, Quarry. Opera |
f
—_— — ‘
N Younty : | . ..| Ishpeming.
Mackinac County: . M%ﬁﬁ“if?{:ﬁ%le Co. \ Detroit. . ............. shp g
Ozark Quarry Co..... . . Ozark... .. .. .. . . Ozark. Aiehigan ‘
Union Carbide Co. ... . /" 79 Wall St., New York, —
Also lime. T Rexton.
S.B. Martin Co....... ... . Fiborn Quarry... . = Fiborn Quarry,

SANDSTONE PRODUCERS, 1911,

Marquette County:
F.B. Spear & Sons.. ... ... . Marquette. .. ... . .. Marquette. Operators Office. Quarry.
Menominee County: -
Menominee Stone Crusher, Robert
Riek, Prop...... ... "~ 2401 Broadway, Menomi- " o
nee....... ... . .. .. Menominee, Eaton County: ..| Grand Ledge............ Grand Ledge.
Lyon Bros. & Co.. .. .. .. . 1106 Main St., Menominee. Menominee. JoW o Willis oo
Also lime. : .
Houghton County: g 206 So. La Salle St., Chica-
Monroe Coungy: ) The Portage Entry Quarries Co. .. go, Ml................ %3‘58&::3{@
B.E Bullock.... ... ... .. . Samaria... .. ... . . Dundee, : ve Entry Redstone Co., Ltd..| Jacobsville..............
Shore Line Stone Co.. . . | Monroe..... ... . 0] Frenchtown, Portage kntry
Smith Thatcher Quarry Co. ... .. . R. D, Maybee.. . . | Ida.
Chas. Augerer, Jr., . | 7 R. D, Maybee. ... . Maybee (near Hw‘o}n Cl'_(iuﬁfy-'l .1 207-8 The Arcade, Cleve- Caseville
. Shofield), John Holland. ... land, Ohio............ s ne Cit
Monroe Stone Co. ... .. ... 12 Washington St., Mon- Cleveland Stone Co ...t Cleveland, Ohio. ........ Gr(lg?c}fgl?tngustlirz
roe.... ..., Monroe. eveland StoRe Lo - v . i
S. & Morris........... . 201 Laplaisance St., Mon- Vall ) & Sons .| Port Austin............. Port Austin,
roe. ... Monroe. Wallace & Sons. ...
Detroit, Monroe & Toledo Short . Lvons
R Iﬁne\& Electric R. R... .. . . ‘ Newport... .. ... . .. .. . Newport. ‘ 10?11)?'@ C(fqarféy:innity .. .| 68Selden Ave., Detroit. . .| Lyons.
-H. Nogar...... . T Samaria..... .. . . Samaria,. avid MegInnIty. ...
Morris Cu?nmins ................ R. D. No. 1, Samaria.. . . Temperance. ) . .
Mrquette County: ....| 620-218 La Salle St., Chi- Marquette
Oakland County: ) Furst-NeuCo............... cago, I.............. Marq .
The Henry Merdian Co.. . ... . 616 Moffat, Bldg., Detroit, . Clarkston.
Presque Tsle County: | Otsego County: | R.D.No. 2 Riga........| Ottawa Lake.
Michigan Limestone & Chem. Co. ( 55 Liberty St., New York, Franeis Cain..........oooeen
NY.ooooooo Caleite.
Onaway Limestone Co. .. .. . . ’ Onaway.... ... . Onaway. T
Schooleraft County: ! GRINDSTONE PRODUCERS, 1911.
The White Marble Lime Co,. . . Manistique. .. ... . .. Blaney.
The White Marble Lime Co. ... Manistique... ... . . Manistique. Office Quarry.
Also lime. | . Operators. ’
The White Marble Lime Co. . . } Manistique. .. ... . .. Marblehead. P
Also lime. / T
Wayne County: i . County: TOIV. Austin.
ChXIl“cthuarry Co...ooooo ., 1( Sibley.......... ... ... Trenton & Sib- H%ﬁ?eka Grindstone Co........ 30b71yThe ‘Arcade, Cleve- Caseville
Dunbar Stone | Detroit Mouth of Detroit Jno. Holland. ..o land, Ohio. .. .. ....... Grindstone City.
unbar stone Co...... ... .. . .. . | Detroit. . ... .. . . ... (ﬁl't o e‘r01 c ....] Cleveland, Ohio. ........ GI 'ndétone City.
/ folrvég g(gudrry Cleveland St0(P N R Port Austin............. Pf)lrt Austin.
| work )V ahe ;l‘aillglageton%CO ............. Cleveland, Ohio.........
. v Co......
, Stone is dredged. : ¢
Charlevoix Cement Co. . ... .. . J Charlevoix..... . .. . Charlevoix. N

_— TR e
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OILSTONE, WHE VE & SCY” - .
 WHPISTONE & SCYTHESTONE PRODUCERS, 1911, BRICK & TILE MANUFACTURERS, 1911.
Operators. VR ’
perators Office. ’ Quarry. Operators. Office. Works.
- J
M e |
eveland Stone Co. .. ... .. ol . . y .
Cleveland Stone C(()) ,,,,,,,, gllexvelland, Ohio. ... J Grindstone City. A%thgz?etf/ljobb X Munising Hallston
The Wallace Co.......... ... .. P exte: nd, Obio. ... .. | Port Austin. Shaw Brick Works, Geo. W. Shaw, e )
........... | OrAusmn"”'“'""'jPortAUStin' } Prop.,...,.....,....‘....A.....’. Marquette. .............| Shaw.
Allegan County:
Allegan Brick Works, Fidus E. Al Al
TRAP 7 Fish & Son, Props............. Hegan.......oooooennn. egan.
ROCK PRODUCERS, 1911. LY. Cady. oo eieaeieeeens 289 Thomas St., Allegan. .| Allegan.
Overat : - Zeeland Brick Co................ Zeeland . ............... Hamilton,
rators,
g Office, } Quarry. Alpena County:
— Richard Collins.. ............... 151 Water St., Alpena....| Alpena.
Michigan Enameled Brick & Tile
Mﬁ%:g{ttf g()%‘lﬁtcylar f 3 C0n e et Alpena................. Alpena.
v 2 ' Marquette [ !
Marquette Stone Co, : quette. ... | Marquette, : .
Powell & MitcheH.?, RO %&arquette """"""" Marquette. Ar{}[?glclioggn]?t’z»‘vin Brick Co Saginaw Omer
......... Marquette. ... ... .. .. .. g Marquette. M. K.gPerlberg.{.;. DR St§ndish‘. Standish.
Cook Brick & Tile Co............ Harrisville.. . ........... Twining.
Baéry County: . Jeeland a dal
UAR’ TR @ eeland Brick Co................ eeland. ............ ... overdale.
——u“‘i, TZ PRODUCERS, 1911, Wm. Leonard................... Delton. . ....ovveven... Delton.
Name J Office. Mine Bay County: .
]‘ - : Michigan Vitrified Brick Co....... BayCity............... Bay City.
ATiohi - B Berrien County:
Michigan Quartz Silica Co.... .. .. f Ishpeming... ... .. ... Ishpeming Benton Harbor Brick & Tile Co.. .| Benton Harbor.......... Benton Harbor,
- S T Branch County:
Lorenzo D. Reynolds & Son...... Quiney........ ... Algansee.
GRAPHITE O Charlevoix County:
— — £ PRODUCERS, 1911. Boyne City Brick Co............. Boyne City............. Boyne City.
N Northern Brick Co., Ine.......... Boyne Falls............. Boyne Falls.
ame ‘, Office. ' Mine. Price Brick Co.................. East Jordan............. East Jordan.
—_— ! ‘
e e L Chippewa County:w . Rudvard
q o . i Rudvard Brick Works........... udyard. .............. Rudyard.
%\)gg&?% (?rra]p.hlte‘\Vorks, Jan, 1911..| I’Anse.. .. ... ... 1, Anse Y v v
araphite Co. ... .. | 10 12th St., Detroit. . . . Ij’Anse Clinton County: .
. o _]_ o l C.F.Pulfrey.......c..cooiivvnn St. Johns. ... ... St. Johns.
Dickinson County:
Vulcan Brick Works............. Vulean. . ............... Vulean.
Eaton County:
American Sewer Pipe Co......... Bessemer Bldg., Pittsburg,
Pa. (Akron,  Ohio,
’ Broad St.)............ Grand Ledge.
Grand Ledge Clay Product Co....| Grand Ledge............ Grand Ledge.
Olivet Brick & Tile Co., Ltd...... Olivete v g e v v Olivet.
Emmet County: ‘
A.J. De Arment & Son.......... Petoskey............... Petoskey.

*53
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BRICK & TILE MANUFACTURERS, 1911 —Continued.

Operators. Office. Works.
Genesee Counly:
Gale Bros...................... Atlas........... ... . .. Atlas.
Thomas Olff . ... .. ... ... .. .. . Clio.................... Clio.
Uptegraff Bros. & Co............ Davison............. ... Davison.
Duflield Brick & Tile Works. ... .. Duffield................ Duffield.
Haas & McCann................. Gaines. ................ Gaines.

Brick & Drain Tile Co........ ...
Otter Lake Brick & Tile Co.,

Stewart & Kerby..............
Frank Sharp............ ... .. ..

Gladwin County:
Christ Korkaske...... ... ... ...

Grand Traverse County:
Traverse City Brick Co...... .. ...

Gratiot County:

Ashley Tile Co., Wm. Fietehen-

biner........... ... ... ......
David Stevenson & Sons. .. ... ...
Ithaca Brick & Tile Yards, Red-

man & Thomas, Props.........
Batroff & Snyder......... ... .. ..
C.D. Peet......................

Riverside Brick & Tile Works, (R.
E.) Duffield Bros..............

Hillsdale County:
Michigan Southern Brick & Tile
Co., Lee Wade, et. al., January,
1912, . ... L

Hills & Co., (Otis E.) Hills & (Ros-
coe) Woolan, Props............

Huron County:
Wyers & O'Connell........... ...
John Lecht.............. ... ..

Ingham County:
Clippert, Spaulding & Co....... ..

lonia County:
Albert Brown. ... . ........... ...

Isabelle County:
Kane Bros. ... .. e e
T. Thompson & Son, (W. J. Thomp-
1037 [

Jackson County:
American Sewer Pipe Co.........

Otter Lake..............
R. D. No. 1, Linden.. . ...

Gladwin................

St. Louis...............

Sumner.................

UDly. ..o

Warren. ................

Michigan Ave,, Lansing. . .

Saranac................
onia...................

Mg, Pleasant............
Mt. Pleasant............

Bessemer Bldg., Pittsburg,
Pa. or (Akron, Ohio,
Broad St.)........... .

Grand Blane,
Otter Lake,
South Mundy.

.Gladwin,

Keystone.

Ashley.
Ashley.

Tthaca.
North Star.
North Star.
St. Louis,

Sumner,

Jerome.
Prattville.

Waldron.

Ubly.
Elkton.
Sebewaing.

Lansing,

Saranac.
Ionia.

Mt. Pleasant.
Mt. Pleasant.

Jackson, (No. 34)

MINERAL PRODUCERS OF MICHIGAN.
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BRICK & TILE MANUFACTURERS, 1911—Continued.

Operators. Office. Works.
Kalamazoo Coundy:
Zeeland Brick Co................ Kalamazoo,

Kent County:
Grand Rapids Consolidated Brick
& Tiling Co.....oooviin

Grand Rapids Brick Co., Wm. J.
Clark, Sec....................

Sparta Clay Works, H. B. Fox,
P

Leelonaw County:
James W. Markham.............

Lenawee County:
Laurenson & Sanders............
Michigan Southern Brick & Tile
Co., Lee Wade, et. al., Props.. ..

Wilt & Wotring. . ...............
Britton Pressed Brick Co.........

Wm, T. Atkins..................
B. F, Woodford & Son...........
G.D.Ellis..........c.coovuun..
American Brick & Tile Co........
Morenci Brick & Tile Works, L. V.,

Lee, Prop....................
Saxton Brick & Tile Works, J. 8.

Saxton & Son, Props..........
Albert A, Comfort...............

Mackinac County:
Northern Michigan Brick & Tile Co.

Macomb County:
Jacob Hartsig...................
Frank G, Hacker................
Fast Gass.............ccoui..
Ms. Clemens Brick & Tile Co... ...
Warren Brick & Tile Works,
Schulte, Hennes & Evans, Props

Manistee County: B
Joseph Kujawske................
William H. Kline & Son..........

Mason County:
A A Keiser..........ooovinn...

Mecosta County:
Wm, F, Nehmer................

Zeeland . ...............

Cor. Fuller St. & Innes
Ave,, Grand Rapids....

Cor. Michigan Ave, &
Fuller Sts,, Grand
Rapids...............

Addison................
Jackson.......... e
Ogden Center...........

216 E. Washington St.,,
Ann Arbor............

Morenei........c........
Morenei................

R. D, Bligsfield.........
R. D., Tecumseh........

Mt. Clemens............
Washington, R. D. No. 2.
Mt, Clemens............

Milton Ave,, Big Rapids. .

Grand Rapids.

Grand Rapids,

Sparta.

Traverse City.

Addison.
Addison June-

tion.

Blissfield.
Britton.
Deerfield.
Jasper.
Macon.
Morenei.,
Morenci.
Riga.
Tecumseh.

Reavie,

Centerline.
Clinton.
Davis.

Mt. Clemens,
Warren.

Oakhill,
Onekama,

Ludington,

Big Rapids.
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BRICK & TILE MANUFACTURERS » 1911—Continued.

Operators. Office. Works.
Midland County: (
Midland BI‘ICk & Tile Co., Olm-~ I
stead & Ryal, Props........... Midland............. ... [ Midland
Missaukee County: !
JoA Smith............... ... .. Cadillac.............. .. McBain
Monroe County:
Meyers Bros.................... Azali
Luﬁenfelfser Brick & Tile Co., Fred b Azalia
inenfelser............. ... ... Maybee............. Mayb
John Strong & Son.............. South Rockwood . .. ... .. Soa‘Lngikwood
Gerhard Rehn. ... . ... . .0 Strasburg............... Strasburg, '
Muskegon County:
H(%)ton Brick Co F. J. Connoll,
TE8. . oo Muskegon............... Holt
E. M. Ruggles........ ... " Whitehall.... ... . . Whitehall,
Newaygo County
C.Schrier................... . .. R.D, Grant............ Grant
Oakland County:
William H, Osmun .............. Cor, Auburn Ave. & San-
ford St., Pontiac. .. ... .| Pontiac.
Oceana County:
Walkerville Brlck & Tile Co., Alton
J. Walker, Prop............ ... Walkerville. ... ......... Walkerville.-
Oitawa County:
Zeeland Brick Co............... . Zeeland ... ......... ... . Zeeland

Saginaw County:
Parker-Lohmann Brick & T11e Co..

Peter Robie............... ... . ’

8t. Clair C’ounty
Frederick A. Beard
Belknap & Phillips

Sanilac County:
John Large.................... .
Croswell Brick Co............. ..
Minden City Brick & Tile Works,

A. H. Jones, Prop
Dawson & Bissett

10, T Paines.
............... Paines.

Side.... .. o000 Paines.

Saginaw, R. D. No. 8, Saginaw,
Sagmaw R. D. No. 3. Saginaw.
1850 South Jefferson St

" Saginaw, E. Side. ... .. Saginaw, '
Atking, R. D. No. 2...... Ruby.
Bell River Road, St. Clair.| St. Clair.
Brown City............. B Cit
Croswell. y ............. lec?:wrzell e
Minden City............ Minden City.

Sandusky............... Sandusky.

MINERAL PRODUCERS OF MICHIGAN,
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BRICK & TILE MANUFACTURERS, 1911—Concluded.

Operators, Office. Works.
Shiawassee County:
Detroit Vitrified Brick Co........ Corunna, Box 289 ....... Corunna,
M. L. Parker................... 822 South Cedar St.,
OWOSS0. .. oo Owosso.
Reliance Motor Truck Co......... OWOSS0. . v v Owosso,
Tuscola, County:
Charles Hall.................... Cass City............... Cass City.
John Thompson & Son........... Tuscola............. ... Tuscola.
Van Buren County:
James Stewart............... ... R. D. No. 2, Bangor..... Bangor,
L.P.Walker................... Hartford . .............. Hartford.
Wayne County:
Charles F. Frank, (lessee) Estate of
Anthony Wagner, Prop........ 1254 Dix Ave,, Detroit...| Dearborn,
Burke Bros..... .. ... .. ... L. 2296 Michigan Ave., De-
troit......... ... .. Detroit.
Jacob Daniel & Bros. Brick Co....| 1955 Michigan Ave., De-
troit. .. ... ... ... Detroit.
John S, Haggerty............... 312 Hammond Bldg., De-
troit......... ...l Detroit,.
John C. McDonald & Son......... 15 McGraw Bldg., Detroit.l Springwells.
Schneider Brick Co.............. 605 Dix Ave., Detroit. .. .| Detroit.
Wolf & Dei..................... 40 29th St., Detroit...... Detroit.
Bunte Bros............. .. ... Flat Rock.............. Flat Rock.
Beardslee Bros.................. Redford................ Redford.
Geo, H. Clippert & Bros. Brick Co.| 1960 Michigan Ave., De-
troit..... ... ... ... .. Sprinewells,
Wm. Clippert................... 1950 Michigan Ave., De-
troit. .. ... Springwells,
Detroit Roofing Tile Co.......... 304 Bamlet Bldg., Spring-
wells-Detroit.......... Springwells,
Combination Brick Co........... 1427 Majestic Bldg., De-
troit.......... ... Springwells.
Michael Downey................ 699 Campbell Ave, ... ... Springwells?

Lonyo Brick Co.................
Lonyo Bros.....................
Porath Bros....................
Sass Bros. & Steve..............
Springwells Brick Co., Walker &

Frank, Props.................
F. H, Wolk BrickCo............

Wezford County: v
Estate of Robt. Wilson..........

Michigan Ave. & Lonyo
Road, Detroit.........
Michigan Ave., Spring-
wells-Detroit..........
12 Peninsula Bank Bldg.,
Detroit............ ...
32 29th St., Detroit......

324 Hammond, Detroit.. .
1476 Central Ave., Detroit

Cadillac................

1977 Michigan
Ave., Detroit.

Springwells.
Springwells,

Springwells,
Springwells.

Springwells.
Springwells.

Harriette,
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PRODUCERS OF SAND-LIME BRICK, 1911.

Operators,

Genesee County:
Flint Sandstone Brick Co.... ... ..

Houghton County:

Lake Superior Stone Brick Co.. . . .|

Huron.County:
Sebewaing Sandstone Brick Co. . . .

Jackson County:
Jackson Pressed Brick Co........

Kalamazoo County:
South Michigan Brick Co.........

Kent County:

Grande Brick Co., Wm. Joseph,
Supt.......... oo

Manistee County:
Maniste_e Brick Co............. ..

Menominee County:
Menominee Brick Co........... ..

Ottawa Coungy:

~ Office.

Works,

Box 191, Flint . ...... ...

Calumet............. ...

Sebewaing..... ... ... . ..

1401 Francis St., Jackson..

Kalamazoo....... ... ...

Kalamazoo Ave., Grand
Rapids............. ..

Manistee........... .. ...

Broadway & Saxton Ave.,
Menominee ., ..........

Holland Manistee Brick Co. . .. ... Holland............ .. ..

Saginaw County:
Saginaw Sandstone Brick Co. .. . .. 321 N. Hamilton St., Sag-
maw.................

Wayne County:
Michigan Pressed Brick Co. . ... ..

Church Brick Co................

Cor. Lawton Ave. M. C.
R. R., Detroit.........
Sibley..................

Hancock,

Sebewaing.

Jackson,

Kalamazoo,

Grand Rapids.

Manistee.

Menominee,

Holland,

Saginaw.

Detroit,
Sibley.

MINERAL PRODU

CERS OF MICHIGAN.

PRODUCERS OF POTTERY, 1911,
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Operators.

Office.

Works.

Ionia County:

Tonia Pottery Co................ Ionia

Washtenaw Couniy: .
Markham Pottery, Harman C. &
Kenneth S. Markham, Props. . ..

¥V ayne County: )
WDyetroit Flog\;verpot Co., T. S. Bals-
ley&Son....................
Anton Hupprich................
Jeffery-Dewitt Co. ... ...........
Pewabic Pottery & Tile Co., Mary
Chase Perry (Miss) & H. J. Caul-
kins, Props......... ... ... ...,

562 3. 7th 8t., Ann Arbor. .

490 Howard 8t., Detroit. .
83 Otis St., Detroit......
Detroit. .. co.oovvv...

2161 Jefferson St., Detroit.

Tonia.

Ann Arbor.

Detroit,
Detroit.
Detroit.

Detroit.
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CLAY MINERS, 1911, SAND AND GRAVEL PRODUCERS, 1911,
Operators, l Office. ' ; Mine, Operators. Office. Mine,
i
Allegan County: ) i ‘ Alpena County: :
Allegan Brick Works. ........... Allegan................. Allegan, %{iley & Monkman. ... ........... 501 State St., Alpena.....| Alpena,
qu(;y County: ‘ ’ ) Bay County:
Wm. Leonard................. .. Delton................. “ Delton. R. Hay“rérd .................... R. F. D. 3, Bay City.....| Bay City.
B : P
' a[%ag(fgnﬁ/ Shawl 1308 . L . Berrien County:
' PR Stanton 8t., Bay City Bay City. Benton Harbor Sand Co.......... Benton Harbor.......... Benton Harbor,
& . | Ed. E. Squier Co. . ... ...ooiin... 1520 Bank of Com, Bldg.
Calhoun County: X i a St. Louis, Mo........ ’.| Benton Harbor,
George D. Baltz & Co............ 209 8. Kendall St., Battle | Kerlikowske Bros............... St. Joseph.............. St. Joseph.
Creek................ © Battle Creek, .
. 1 Calhoun County:
Genesee County: . ; p .
New Aetna Portland Cement Co.. .| 412 Union Trust Bldg., J ‘ John Adrian. .o 32?}&2& bhn Ave, Battle Baitle Creek.
Detroit............... ~ Fenton, Geo. D. Baltz................... 209 Kendall St., Battle
Lenawee County: i oCreek. ..o Battle Creek.
A. A Comfort ... ... . | Tecumseh... . ... . Tecumseh, Crystal Sand & Gravel Co........ Battle Creek............ Battle Creek.
e . | Chippewa County:
Mackinac County: : . Hpatton Bros.........coiiiin Sault Ste. Marie......... Sault Ste. Marie.
Northern Brick Co. ............. St. Ignace............. o “Reavie.” Jas RYE .. oo 409 Maple St., Sault Ste. -
0 . ! Marie.......coovun... Sault ‘Ste, Marie.
ntonagon County: Cli c )

W, F. Emmond .0 Rockland. | Rockland. o Tt DeWitt DeWitt Twp
effs Lan 0., . . . Jeffs, ‘ -SR] B SR wD.
e Rockland. . ... .......... | Rockland, Noah Wilhelm.................. Bath................... Bath Twp.

Robinson Clay Product Co. ...... 1010 E. Market St., Ak- f Delta, County:
ron, Ohio........... Rockland : - i
W. P. Vogtlin.. . ) ' : Chicago & N. W. R. R.Co.,...... Chicago, Tl............. Escanaba.
P Vogiline. o Box 36, Rockland.. ... | Rockland. : Escaniba Stone & Gravel Co. .. .. ‘Fscanaba............ ... Escanaba (Flat
Wezxford County: Dicki Count Rock).
7. Stanley & Son... .. ... - ‘ . ickinson County:
g 2. Stanley & Son.. Harriette............... . Harriette. Chicago & N. W. R.R.Co....... Chicago, W............. Tron Mountain.
Shiawassee County: ! Chicago & N.W. R. R.Co....... Chicago, IIL............. Loretto.
New Sffav‘;ﬁn %oal Mining Co. : Vulean Brick Works. ............ Vulean................. Vulean.
Props., Noud Kean Coal Mining ! . £ e )
Co., Lessees. ................. Owosso............o.... | Six Mile Creek. a}go(;choﬁﬁg/' Co. Chatlotte. .. . Charlotte
Wm. Divine & Co............... Grand Ledge............ Grand Ledge.
C.A Frost................. «...| Grand Ledge............ Grand Ledge.
Mrs. Hattie L, Gibbs. ........... Grand Ledge............ Grand Ledge.
V.M. Kent..................... Grand Ledge............ Grand Ledge.
Valley City Stone & Gravel Co....| 19 W. Broadway, Grand
Rapids............... Grand Ledge.
Herman Sawyer................. Grand Ledge............ Delta Twp.
Washington Fultz........:...... Grand Ledge............ Mulliken.
Genesee County:
E . Bowles...................... Linden................. Linden,
City of Linden.................. Linden................. Linden,
Seward Fletcher................. Linden................. Linden.
Geo.Sansan. ................... Linden................. Linden.
Robt. Orr........o.oooiiiit Linden................. Linden,
Gogebic County: .
Chicago & N.W.R. R.Co....... Chicago, TIL............. Blenners.
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SAND AND GRAVEL PRODUCERS, 1911—Continued.

Operators, Office. Mine,
H z'IZJlsdaZe County:
ake Shore & Mich. So. R. R. Co..| Chicago, T1l. .. i
C. Nelson E. Wolcott............ Hillsdale... 000 1{10111}123\;1%‘.3'
C.J.Stevens. .................. Hillsdale............. ... Hillsdale.
Huron County:
The Cleveland Stone Co.......... Cleveland............... Grindstone City.

The Wallace Co.................

Ingham County:
Lewis Breitenwischer............
Hugh Campbell............ . ...
Est. of Peter Maleolm............

Tonia County:
Geo. W, Crawford...............
E. J.Emmons..................
John Gardner...................
Henry Miller....................
Tonia Cement Product Co. .......
Jas. M. Fellows.................

Iron County: .
Chicago & N. W. R.R.Co.......

Jackson County:
Wm. Blake.....................

Kalamazoo County:
Wm. A Baleh..................

Uriel K. Balch..................

Chas. Ferguson.................
LW Gunn.....................

Richard Hinga..................
Archie Huff....................

Jacob Klepper..................
Lane & Lay....................

Peter Molhark..................
Jacob Newhousex...............
Michael Owens..................
Jas. T. Russell.......... N
Saml. O. Spier....,.............
Fred Myers.....................

512 Oakland Blk., Lansing
1516 6th St., Bay City . . .
Saginaw (or Mason)... ...

346 Division St., Ionia. . . .
East Main St., Ionia.. ...
R.F.D. 3, Ionia........
Lake Odessa............

Chicago, IlL...... ... ...

R.F. D. 6, Jackson......
123 Clinton St., Jackson. .
Detroit.................

ZOO ... ... e

315-317 E. Frank St.,
Kalamagzoo. ..........
612 Forest St., Kalamazoo
Watervliet..............
R. D, No. 10, Kalamazoo.
1204 Merrill St., Kalama-

Kalamazoo.............
210 Maple St., Kalamazoo.
833 Reed St., Kalamazoo. .
602 Maple St., Kalamazoo
Wheaton Ave., Kalamazoo
Williams.. ..............

:| Port Austin,

Port Austin,

Lansing,
Lansing,
Mason.

Tonia,
Tonia.
Tonia,
Tonia.
Ionia,
Lake Odessa.

Iron River.

- Jackson.
Jackson.
Leoni.

Kalamazoo.
Kalamazoo.

Kalamazoo,
Kalamazoo.
Williams.

Kalamazoo,

Kalamazoo.
Kalamazoo,

Kalamazoo,

Kalamazoo.
Kalamazoo
(Portage St.)
Kalamazoo.
Kalamazoo.
Kalamazoo,
Kalamazoo,
Kalamazoo,
Williams.

Operators.

Office.

Mine,

Kent County:
Anchor Bldg. Stone & Gravel Co. .|

Battjes Fuel & Bldg. Mat. Co.. ...
G. W, Bunker & Co.............
Harrison Land Co.,, Ltd..........

Fred Jansma, Walker Ave. Gravel

Van Der Veer & Kloote Gravel Co..

Livingston Couniy:
The Ohio & Mich. Sand & Gravel

Macomb County:
The Henderson Gravel Co........

Lake Side Ice & Coal Co...... -
H. Jacob Wacker................
Detroit Sand & Gravel Co........

Manistee County:
Consumers Coal & Ice Co.........
Hubbell Sand Co. . ..............
R. M. Hoffman.................
Porter M. Summerfield...........

Marquette County: -
Chicago & N. W.R. R. Co.......

Menominee County:
Chicago & N.W.R. R. Co.......

Monroe County:
Wm, Stoeckert..................
National Silica Co...............

Oakland County:
The Henry Merdian Co...........
Michigan Portland Cement Pav.

Covvv i

Frank B. Anderson..............
S Bartlett.....................
W H Kemp.........coovvnnnn.
C.L. Rockwell..................

Henry C. Ward.................
Geo. Heal......................
Michigan Builders Supply Co., L

E. Boomer...................
Brown & Brown Coal Co.........

1035 So. Div. St., Grand
Rapids...............
Grand Rapids...........
Grand Rapids...........
Cor. Pine & 4th Sts,
Grand Rapids.........

426 Walker Ave.........
16 Hawkins Bldg., Grand

Rapids...............
Grand Rapids...........

1019  Nichols Bldg.,
Toledo, Ohio..........

412 So. Weadock Bldg.,

Saginaw..............
Mt. Clemens............
Rose St., Mt. Clemens. . ..
34 McGraw Bldg., Detroit.

424 River St., Manistee. . .
Manistee... .. ...........
Manistee................
290 No. Water St., Man~-

istee.. ... oo

Chicago, . ............

Chicago, IlL. . .......... .

Steiner (or 1009 Union
Trust Bldg., Detroit). . .

616 Moffat Bldg., Detroit. .

Room 92, Griswold St.,

Detroit..............
Pontiac............c... ..
Pontiac.................
Pontiac......ccovnvn..n
180  Franklin

669 Baker St., Detroit....

520 Forest St. E., Detroit..
Detroit.................

Grand Rapids.
Grand Rapids.
Grand Rapids.
Grand Rapids.
Grand Rapids.

Grand Rapids.
Grand Rapids.

Chilson.

Armada.

Mt, Clemens.
Mt. Clemens.
Utica.

Manistee,
Manistee.
Manistee.
Manistee,

Michigamme.
Daggett.

Monroe,
Steiner,

Clarkston.

Clarkston
Pontiac.
Pontiac. .
Pontiac.

Pontiac.
Pontiac.
Rochester.

Rochester.
‘Waterford.
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SAND AND GRAVEL PRODUCERS, 19‘11——C0ncludcd.

h I

Operators, ( Office. ) Mine,
I

Calhoun County:

Elbert I Fish.......... .. ... .. . | 15 Grove St., Battle Creek.| Battle Creek.
Campbell Gravel Co...... ... .. . Roscommon....... . .. ... Roscommon,

H
|
Roscommon County: ’
I

Saginaw County:

Christian Schlatterer..... .. . . .. .. 327 3. Water St., Saginaw. Saginaw,
Thos. B. Cresswell....... .. ... .. Saginaw.......... 0. . .. River bend,
Saginaw.
C.B.Moiles................. | 336 Howard St., Saginaw.) Saginaw River,
St. Clair County: (
C.A Cadwell.......... ... . Windsor, Ont........ ... Port Huron.
E. Jaques & Sons. . ..., ... ] | Foot of ¥irst St., Duluth,
Minn..... .. ... ... . Port Huron.
Knisley & Co............... ... . 333 River St., Port Huron| Port Huron,
Marine Contracting Co..... ... ... 211 Quay St., Port Huron! Port Huron,
Reliance Sand & Gravel Co. . . . . .. Port Huron.. ... .. .. . | Port Huron.
Sanilac County:
Dawson & Son........... ... .. . Sandusky........... . ... Sandusky.
Washtenaw County:
S. A, BElsifor............ ... ... .. 117 No. 1st St., Ann Arbor| Ann Arbor,
Conerete Supply Co....... . ... .. Toledo, Ohio........ .. .. | Geddes.
Lake Shore & Mich. R. R..... ... Cleveland, Ohio. ........ f Manchester.
Wayne County:
The C. H. Little Co....... ... ... | 320 Penobscot Bldg., De- (
troib. ... 000 | Detroit.
John M. McKershey..... .. .. ... [ Room 2, Anchor Line |
Bldg., Detroit.... ... .. | Detroit.
American Silica Co....... ... . ... Rockwood. . . ... S ( Rockwood
C. H. Little & Co........... .. Detroit, Dee., 1911... .. .. Algonac
H. Houghten..... ... ... .. .. 806 Hammond Bldg., De-
troft........ .. 0L L. ’I Utica,
Counry, (?) '
Chicago, Milwaukee & St. Paul
RRooooooo oo Chicago, T.............[...... ... .. .

UNVERIFIED NAMES OF SAND AND GRAVEL PRODUCERS, 1911,

Name, Address.

_— ———

Herman Eckert.................... . . Grand Ledge.
Chas, Garlock........ . 0. 000 /[T Grand Ledge.
Jas. Gibbs.. ... ... T Grand Ledge.
Paul Livingback, (or Irvingback)........ ... .. .7 Manistee.

Albert Myers........ 7 R. D. 6, Jackson.
W, Sipley. . ... ... Bath.
The Superior Sand & Gravel Co.. .. .. [/ Detroit, (or Utica).
Williams Coal Co..... ... 0 [/ i Lansing,
Nelson E. Woleott. ... .00 000 [/ Hillsdale.

429
MINERAL PRODUCERS OF MICHIGAN.

PRODUCERS OF MINERAL WATERS, 1911.

Spring. Company. Address.
Arctic............... Arctic Spring Water Co., Cornelius 250 N. Ottawa Sb.
. Van Rossum.................. o N Qitene
ia Mineral W Co.,
Bromo-Hygeia Well ... Brﬁrtrao—Hygela Mineral W .a't'e-r. o . Coldwatﬁr.
................. oldwater.
Cooper Farm .. ....... W”alke{ Géordon. “Woter Fael o Birminghan )
...... Crystal Springs W A oSt Gran
Crystal. ooy Northern IeeCo..........oo 971?;;?5\8 a s
Eastman Springs...... Earsl’iman Springs Co., W. H. YV.O.O.di Bent%r‘lr H%ﬂ?gr. .
........................ B Mimdee St
Harrison Springs...... Geo. A.Ford............... & rand Romis
- . 1 |
Laé(erisnu};enox" M {rfejr.a ..| Polaris Water Co. ............... g?;ggeft{fpids,
P It)hu;gst'SI‘JI‘innr. .....| Panthurst Spring Wrater Co....... Grand Rapide:
Lgﬁsingwald, 0 | Panthurst Spring Water Co....... Grand ap!
Maple Leaf Sprilngs. e %{}O.IH.S t(é}:;;kéeneau. SRR By e
idland Mineral. .. ... . L. Stearne.. ... ......... :
%/[{[zofman ............. Yps;lantl Mineral Bath& Watel Ypsilanti,
Che-Mo .| No-Che-Mo Mineral Spring Co.... ... ]g;edc(i}tl;y.
it J W . Kinney.......covvvneviinn Hil}l’sdale.
O C. M DeWItt. ..o ovveeneann Hillsdale.
gfx?o%a't.. BRI Pagoda Water Co................ ;) .. Grand
Ponce-de-Leon. . ...... Poncede LeonCo............... Rapids o
Royal Oak Lithia.. ... Royal Oak Lithia WaterCo........ Detroit (Royal Oak),
: PSRN ‘ ,
St'egﬁms Magne.tl.c.l.\ll.lfl. Magnetic Spring Water Co........ i?%lrf{agl’ngoln% Bldg.,
Salutaris. . .ooovvenn.. Salutaris Water Co............... Detrc{)it.
i .| Topinabee,
itas.........o..nn Lute H. Pike... ..........c..... Topinabse,  ard St,
231‘172;3 ?Sprmgs vv......1 Silver Springs Water Co.......... o e,
8.
Sprudel.............. P.H. Irisho......oo e léirg;sg;?r%zrllls,
Slt)érliin RO Jackson Bros..........cociienn Orystal Tol
Vietory Ll Charles Shotkey. . ... .ovvueeren.. M, Clemens.
White Oak. ... 111 U ALden BIOS. ...
PETROLEUM PRODUCERS, 1911,
Sthl(llliigaC: %Légéloping Coovrvriiiiins 130 Huron Ave., Port Huron.
ichigan Developing Co. . ...




MISCELLANEOUS STATISTICAL TABLES.

Compiled from reports of the United States Geological Survey,
Division of Mineral Resources. Statistics for 1910 collected by
Michigan Geological Survey and United States Geological Survey
in coGperation.
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MINERAL RESOURCES OF MICHIGAN.

OUTPUT OF MINERAL WATERS IN MICHIGAN, 1900-1910.

Total.
Year No. of Medicinal Table Price
' springs. ) Value. Value. per gal.
nggf‘lty' Value. (
r |
28 3.398,906 411,935 | ... ... ... ( ......................
28 | 7,019.168 1,195,614 | ... o Il
28 8,653,690 205,763 ... L
19 6,919,107 200,668 |
19 3,385,675 118,422 (Lo L o
17 2,684,800 277,188 38,900 238,288 $ 10
19 902,528 73,857 .
19 1,472,679 127,133 35,091 92,042 g
24 2,004,433 88,910 5,995 82,015 4
19 2,760,604 104,454 6,009 98 355 4
17 1,454,020 69,538 100 69,438 5
.......... (40,655,70(} ‘ 2,942,982 ' 86,185 581,038 |..........
I
PRODUCTION OF CLAY IN MICHIGAN FOR 1910.
Slip clay. Brick clay. Miscellaneous clay. Total.
uantity, Quantity, g Quantity, . Quantity,
Q tonbs‘ Value. tons. Value, tons. Value. tons. Value.
1,363 3,889 60 105 1 400 1,424 4,394

*VALUE OF THE PRODUCTION OF SANDSTONE IN MICHIGAN, 1899-1910.

Total
value

MISCELLANEOUS STATISTICAL TABLES.

1,217,348

Other
value.

23,800
10,000
7
55,500

Crushed stone.

Concrete
value

3,850

Road
making
value

3,450

Riprap
value

Rubble
value

122,747

Flagging
value

Curbing
value.

1

Dressed
building

value,

276,202

Rough
building
value.

753,296

Year.

ade into grindstones and whetstones.

a Included under curbing.
b Included under rubble.

Totals......
* Exclusive of sandstone mx
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438, MINERAL RESOURCES OF MICHIGAN. MISCELLANEOUS STATISTICAL TABLES.

PRODUCTION OF VALUE OF SAND AND GRAVEL IN MICHIGAN, 1904-1910.

WN—=HOS O o1
g e98g2NE | 3
: = =) =
Glass sand. Molding sand. ( Building sand. Fire sand. | Engine sand. g g‘ﬁ‘;ﬁf'&?ﬁ i(o
] ~
Year. <
3 |
Quan- Quan- Quan- Quan-|+,, Quan- -
tity. Value. tity. Value. tity. Value, tity. Value. Value i Eeg ®
| s Bl <
i [ [ § . 2 —
ol
100 ol 3 -
1904, .. ... ... ..., 167,147 76,299 69,656 BTN P N a
1905, ... (..o .. 19,382 13,247 263,315 500[......]..... o o
1906.. ... 600/ 3,000) 61,387 26,108 403,199 7 7. 4,000{ 400 o B *oéé =3
1907. . ... 4,300] 8,600 54,172 24,190 451 646 7, 6,000{ 3,000 1 534 153 . g = ==t ~
1908.. ... 17,000/ 34,000| 4 584| 2,802 474 238 ,991| 319 2| & = e ©
1909.. ... 65,000] 79,000 53,226 20 75611, 090 , 4191 327,247 4,000] 2 ,000 1‘7 ,415(1,493 < g o3 -
1910..... 16,212| 25,675] 93,812 24,004(1,151 588 334,336/ 5,000 3, OOO 22, 270" ,172 z e N
(=1
| = P b R
- - & NBOASHS 0
Totals.. 103,112(150, 275|453, 710187, 496/3, 904 , 061 1,854,028/20,000(10, 500,42, 210/4, 537 =z = | aeeasme :
| i < 3 103 6 O o €0 v O 3
& = - =03
=
. m| e
(&} bl
= Qo QOO * ¥ O =
i S0 A
PRODUCTION OF VALUE OF SAND AND GRAVEL IN MICHIGAN, 1904-1910, g s 8,8,0,888“2 @
(=3 el - - - 0
ALRERE R
Furnace sand. Other sand. { Gravel. Total. ) % = ‘Q:i:gcnwm— =
N o S —
— e D]
Year. g
’ m
Quan- Quan- Quan- Quan- .
tity. Value. tity. {Va]ue, tity. Value. tity, Value. = el b IV ®
| , & g | Swxdecs | S
| = i FG N0 s 0O 0
1908 ’ . ' &l 4 | 3| B588ER | &
................................................................. < .
1904 LTI po TR 236,803 107,197 2 E -
1905, ... .00, . ... 50,187 14,476 32,321 414,509 210,609 5] °
1906. . ... 5,000 2,500 51,005/ 12,140 25,614 597,789 197,699 I g oo -
1907 .. ... 3,858  3,133| 173,724] 121187 81,1821 1,024,641| 289,595 o | g 228SEEH ]
1908. ... . 3,329 3,828/ 29.187| 6.850 94,081) 842,591 370,365 M| g heg cecseen 2
1909.. ... 3,183 3,660! 295,612 50,953 200 523| 2,219,757 685,632 5 [=3 = €O = Q0 Ix [~ 00 *
1910.. ... 3,185  4,924) 3727880 57,385 1,197,791 364,841) 2,862,738 816,337 IR = BHERESRD 0
| = & | Senmovy | o
— o NN N D 0 ®
Totals. . 18,555 18,045‘ 972,595 153,991 2,684,585] 798,562 8,198,828 2,677,434 2 RO O __‘
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142 MINERAL RESOURCES OF MICHIGAN.

SUMMARY OF MINERAL PRODUCTS OF MICHIGAN FOR 1910.

Product. ‘ Quantity. Value.

Iron ore, long tons. . ... oo 13,303, 906 $41,393, 585
COpper, POUNAS. . « ..o oo L 221,462,084 28,125,799
Pig iron (c), long tons . 1,250,103 19,464,104
Cement, barrels..................... . e 3,687,719 3,378,940
Coal, short tons.............. ... ... ... .. ... ... 1,534,967 2,930,771
Salt, barrels... ... ... . ... ... . ... ... ... 9,452,022 2,231,262
Brick and tile............. .. .. o oo T 2,083,525
Coke, short tons. ................... ... ... . ... ... 392,516 1,427,963
Limestone. ....... ... . o o o T 842,126
Sand and gravel, short tons. . ................... ... ... 2,862,738 816,337
Gypsum and gypsum products, short tons.................. 357,174 668,201
Lime burned, short tons. ................ ... ... " 72,345 303,377
Sand lime brick.. ........... ... ... 240,649
Silver, fine ounces (Troy) .. .......ooviennn 0 141,600
Grindstones (d)........ ... v a
Pottery............. ... ... ..... 112,697
Mineral paints..................... ...
Mineral waters, gallons sold............... ... ... .. ... 69,538
Traprock. ..... ... ... .. a
Sandstone..................... ... .... 31,233
Glags sand, short tons. . ........... ... ... ... ... ... b
Graphite............................ a
‘Whetstones and scythe stones a
QUATEZ. .. .. a
Clay...... .. ... i 4,394
Petroleum (d)............ a
Gems and precious stones. . . 2,500
MisCellaneous .. . v oo v e e vt iie e 278,442

Grand total. . ... $104,547,043

a Included under miscellaneous.
b Included with sand and gravel. :
¢ Calculated from the total production and the average price per ton of pig iron in the United
States for 1910. The value obtained is considerably too low as Michigan pig iron is chiefly
chgr%)atl' pigtv&(rihich comumands a higher price than coke pig iron.
istimated,

APPENDIX

REPORT OF THE PRODUCTION OF MINERALS AND MIN-
ERAL PRODUCTS IN MICHIGAN FOR 1911

These figures were received and compiled aiter transmission of manuscript of this volume
to the press.
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APPENDIX. 445

PRODUCTION OF IRON ORE IN 1911.
GOGEBIC RANGE.

R Stocks on | Average
Mines *Shipments, 1Sales, Value at and of iron

. long tons. | long tons. mines. Dec. 31, dried at
long toms. 212° F.

Anvil. ..o 310 310 $208
Ashland.................... 151,478 151,478 436,256
Asteroid . . ........ ... . ..... 20,570 20,570 66,030
Aurora (Includes Vaughn)....|............ 181,859 636,748
Brotherton................. 65,015 65,015 257,485
Castile.................... 23,598 23,598 56,635
ChicagO. ... o.vvvoevven i
]C)o DY . 41,630 41,630 120,727

Y2 - T I P T Ul LR R PRy
Fureka (Wisconsin) . . ....... 98,609 98,609 274,233
oS T 2 T B N L T LE R R R
Ironton (Includes Ada)...... 63,359 63,402 158,505
Mikado. .. ... ciee e b e

Newport.............. .. 560,760 555,853 1,821,416
Norrie Group 883,910 ia 702,051 la 2,332,178

Roy ......................................................

Sl_mda.y Lake............... 56,096 56,096 213,400

Tilden . ...... ... oevnn 138,387 138,387 415,226

Yale (West Colby).......... 154,944 155,487 416,705
Total....covervnnnuennn 2,258,666 (2,254,345 | $7,205,752 1,456,587 |..........

MARQUETTE RANGE.

American-Boston............ 194,979 174,723 $621,531 9,028 57.70
Austin,...... ..., 105,078 105,078 h 104,545 61.18
BarToml.. . o cvvevevnevenanni]ovenonnnnees 60,731 e 208,915 32,336 59.85
Beaufort. .. ..ooviinveeneidecinninana]eree e enaliiii i 1,200 47.00
Breitung Hematite No. 1.. } 139, 582 { 64,643 e 222,372 20,770 60.02
Breitung Hematite No. 2.. ’ 74,933 e 206,066 4,611 56.43
Cambria (Includes Hartford).. 90,316 67,869 195,463 105,981 51.276
CRAINDION. . . v v v ineneeron|erenneneneeafieernnenesfiiiiiiaenn 143,760 |..........
Cleveland Cliffs Grou 844,950 [, ..o
Cleveland Lake (Un er Cleve-

tand Cliffs Group)......oov|eveiecvno 166,850 h 231,623 58.57
Cliff Shaft (Under Cleveland

Cliffs Group) . . .+ cv v v cfeveenrne o 86,766 h 199,914 59.74
Empire......... .0 17,117 17,117 14,549 28,447 39.91
Frank]m ............................... 1,860 e 6,398 1,455 59.85
GwWInn. ... .o 197 197 232 307 49.05
Hartford (Under CambrTia) . .. |vovvnonnniforenn e liieani oo
Imperial. ........cocochnenn 84,843 84,843 h 96,730 51.80
JAacKson. . . ... oo 52,615 52,615 h e 39.78
Take Angeline. ............. 188,645 167,258 518,500 24,731 66.10
Take Superior.............. 174,959 174,874 523,173 281,662 56.59
Tillie. ... oot 844 23,863 68,725 62,937 51.233
Tdoyd.. . covien i 28,033 28,003 h 43,937 54.04
Lucy (McOmber)............ 16,677 16,677 h 71,675 45.40
Maag. ... oo iiniiieian 24,927 24,927 h 2,300 58.00
Mary Charlotte. . ........... 343,434 343,434 e 944,444 20,106 56.43
Milwaukee-Davig. ... ... .. 7,781 7,781 e 21,398 2,171 56.43

#From Iron Trade Review, March 7, 1912.

1In cooperation with U. 8. Geol. Surv. Dept. of Mineral Resources.

a Exclugive of Aurora,

% Includes Norrie, E. Norrie, N. Norrie, Pabst, Aurora.

¢ Includes Sahsbury, chhlgamme Cliff Shaft (Iron Chffs) Foster, Barnum, Cleveland Lake.
b ¢ Estimated.

k Included in totals.
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PRODUCTION OF IRON ORE IN 1911,
MENOMINEE RANGE.—Concluded.

PRODUCTION OF IRON ORE IN 1911,
MARQUETTE RANGE.—Continued.

*Shi ts 1Sal * Val St%Cdeon A‘fze;rage *Shipments, ISales, Value at St(})]‘::x];?ion %xf'elx;i(i)%e
Mines long tons. " | lons ons. | mameel | phatd) dried at Aines. long tons. | long tors. | munes. | Dec. 31, | dried at
long tons. | 212° F. ong tons. .

; I ;

] F TOUD) e _40.37
%%2}&?”::::::::::::::::::::‘:::t::::::: .... M) w0 e ’ s JUBIteT Sy, PO GTOUR) s | ik | ko) E dioie| ¢ 503
Moro ... 191,417 5666 KAMDAIL . v+ oiie el S Cass | F 081 L s
Negaunee. ............. .. . 140,406 140,406 h 263,565 59.12 Kowinsky (Wauseca).. ... -l 740 1498 ) 052,00
Ohio (Beaufort)......... ... . 2,684 2,684 6,441 21,662 47 .40 Lincoln {Under Gt. Western) .{............0......... oo

5 31,113 | 105,409 .
Princeton. ........ . ... ... 27,962 27,962 h 300, 356 60.62 LOTELEO . . ovvveeeee e 18,055 18,698 145706 68101 56.92
Queen Group........... . 297,675 | 297.675 821,881 | 160.831 58.73 Mansfield . .. ............... ' DO A
Republic. ... ....... ... . 113,012 120,089 356,911 41,978 65.12 Mars (Under Penn Group)....|...... 5040 5 240 2,620
Richmond....... ... . 1 " 47586 47,294 34,744 | 40.92 McDonald..................p 5,240 1 5,240 2,620
Rolling Mill. . ... L 96,585 96,585 154,536 18,326 59.21 Michigan
5 8,412
Salisbury (Under Cleveland Millie. .. ... ... 7:040 e
s Clif“{‘s7 Group) . ....... ... |, .. S fJi,ngl g 09 128,631 54.23 Munro........ ce e
tar West. . ............. . s ,466 699 Lo Nanaimo 1,199
gtegr}?ﬂler ........ égég% 14215,51;23 127,154 és,%zxs 60.42 Penn Group. .. .... PEDTEY AV ;2;;3(7) 11217,000
Stephenson ,83¢ 8,83 h 185,792 0.11 : le). . 352,603 s '
Volunteer......... ... ... .| ... . 51,864 178,282 45,011 60.00 Pewable (Includes Walpole). -] 352,603 | 352,297 | 547,000
Quinnesec. Cndudes Dober |
) | i River cte o o V| 198,389 | 200,142 567.803
Total...... P 2,719,284 12,820,749 | $7,881,283 |2,882,350 |.......... Tobin (Includes Genesee)... . . 303,%21 333.;52 S e
Py o7l | 5071 7,454
MENOMINEE RANGE, Vulcan (Under Penn GIroup)..|............jc.ooooainlh. SRR
Walpole (Under Pewabic)....|...... 919t 1,000 | 4,370
Antome (Glifford-Traders). ...|.....................{....... L. X,V;ﬁlé“';re" R 89451 89,130 200,000
Appleton (Bleanor)... ... [0 [ 11T . e an T 112,029 | 110,084 253,954
Aragon . 201,187 | 201,269 $475,699 | 202,600 L o
gnélenia 51 382 51 ,sg(?i 129,655 86,843
aker................... ... 3,290 3, 28¢ 8,223 40,431 -
T DU 3,467,913 (3,836,251 | $8,715,175 |1,730,088 |..........
Baltic (Includes Fogarty)....| d 66,502 134,118 352,744 {........., Olat. .o
Eatﬁs,h .......................... 2.2..2#3. ,A.‘.)‘.).A_,/g ,,,,,, 494.0.." %%O
erkshire. .. ............ .. K 22,2 ,001 32,850
gr{stol ................................. 322,647 589,083 gg;go Grand total............. 8,445,863 (8,911,345 |$23,802,210 [6,069,025 {..........
alumet.........ooooo L T ,255
«Caspian.................... 165,660 | 165,660 462,075 25,390 ® F‘rom Iron Trade Review, March 7, 1912. o
Chapin...................0. 357,598 | 357,508 980.154 | 179,469 1 In co-operation with U. S. Geol. Surv. Dept. of Mineral Resources.
Chatham................ [ 58,056 58,056 159,073 13,792 f Buffalo, Prince of Wales, So. Buffalo.
Chicagon................ ... 108,947 108,947 239,683 | ... ... L ¢ Natural.
Clifford-Traders (Antoine). . .. 74,138 I 74,138 59,310 |...... .... :
e 1,775 6,946
........................... 10,441
............................ ) 258
100, 405 9,121

................................. 1,691
..................... 57.100 57,099

Great  Western  (Includes

Lincoln) ......... ... .. . 84,339 84,338
Groveland............. ... .. 31,907 (... 0 ]
Harpes (Under Penn Group)..|....... [0 . |[11 0 1 i
Hemlock................... 107,752 105,320 292,804 33.913 50.72 )
Hiawatha............... .. 116,736 116,736 256,819 73,906 |...... . ... :
Hollister...... ... ... ... .. I 5,021 4,971 e 5,319 30,085 52 .45 i
Iron River (Under Riverton)......... ..., 100 [ 0 7:=0% 80,085 48.39
Isabella (Under Riverton). ... l ................................. 8,100 {....... .

* From Iron Trade Review, March 7, 1912.

I In co-operation with U.-S. Geol. Surv. Dept. of Mineral Resources.
d Exclusive of Fogarty. .

¢ Estimated.

f Buffalo, Prince of Wales, So. Buffalo.

A Included in totals.
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APPENDIX. : 449
COAL PRODUCTION OF MICHIGAN IN
1911, BY COUNTILES AND MINES.
e e e - T
Distribution of total products. . &3 ‘ 2
& =5 =]
o= =0 =
Colliery. Operator. Office. - T({tal A g7 =
Sold to Used at value. 3 SR
Loaded at | j504) trade | mines for Total an £ 2
mines for and steam and quantity. £ S £
. shipment. employes. " heat. ; =% 4 <] 2
Bay County: e _ e —_—
Beaver.................. Beaver Coal Co............... Bay City....... T ; | ; :
Monitor. . ............... Handy Bros. Mining Co Bay City........ 303 | | 600 | 11,903 $21,078 |..... ... 211 10
%Iilchlsgan ................ %i%liig%n Cogl alng ining Co ] Bay City....... %});273 ........ 639 4,958 57 514 112,903 2.03 1 190 125
0. 5. i obt. Gage Coal Co...................... < - FE T O PO PAPIPPNRNS D P
go. g ................... gog%. 8age (CJoa,% 80 ...................... Pl Bay City....... e e
0.7 ... .| Robt. Gage Coal Co...................... . . ) 4 =ag | 9 546
United City -1 United City Coal Mining Co................ " Bay City....... 245,430 1,770 19,440 266,640 464,736 1.88 31 o
‘What Cheer ...] What Cheer Coal Mining Co................. Bay City....... T T T R
Central......... ...| Central Coal Mining Co................... .. Saginaw........ T AP T - 2 M So00 8,500 111,937 226,091 2.18 | 230 190
Wolverine No. 2.......... Wolverine Coal Co......................... Saginaw........ 9;%;5 5,000 e 8,495 17,038 [ ... .. 125 60
Wolverine No. 3.......... Wolverine Coal Co......................... Saginaw......... 8 5}8 ...................... 58,336 lég , gg‘é 44444444 ; 39 388
— Slang [ 202,329 360,686 | ....... 35
County total . ... 1 ... . e 202,829 1.
Clinton County: = 676,787
Eagle................. F L Reed.............ooovviiino.. Grand Ledge.. = Lo _
County total 600 ..o 600 $1,800 3.00 | 130 5
Unty total. ... ..o e — -
Haton County: N 600 ... S| 600 |  s1,800 | 3.
Schumaker............. A, B.Schumaker.......................... Grand Ledge.. 1 =TT :
American Sewer Pipe Co.............. ..| Akron, Ohio. . J
Grand Ledge Clay Products Co. Grand Ledge.... g T P Y P
Grand Ledge Coal Co......... R P00 | 1,000 $2,500 2.80 1o
County total.......|....... S A,
Genesee Founty :
Burton Coal Mining Co..................... Flint...........
Genesee............... Genesee Coal Mining Co.................... Fint............ .0
- 8,011
County total. ... .. ... i —
— 8,911
Ingham County: —
T.W. Jenkins.........ooovvviieniunnn.. Williamston.. . .
............ 1,800 180 1,980
............ 1,800 | 180 1,950
Robert Gage Coal Co........oovvurnnn... ) e B
ﬁoger% gage 80&% go ..................... IL Bay City ]
obert Gage Coal Co.....................[ | P8y V..., . o ; o 364
%oberthggel%)al (6 P J Soci ’ 163,620 1,180 12,960 177,760 $309,824 1.88 | 231 36
arnard Coal Co. . ......................0. aginaw
Buena Vista Coal Co....................... Saginaw. /... sl
Caledonia Coal Co., Ltd.................... Saginaw........ ] 16833 800 17,633 29,271 1.66 225 40
Northern %%?%ﬁggr%og?%oco """"" . S:éiﬂilﬁ DR 34,393 1.000 35,393 68,215 LS | 2| 72
Pere Marquette No. 3. ..| Pere Marquette Coal Co. . Saginaw. ....... Caiil P 1407004 | 595 170
Riverside. ............. Riverside Coal Co.......................... Saginaw 71, creeee e LS TR e L
Saginaw............... Saginaw Coal Co. ......................... Saginaw........ e N T v R D 72,307 144,958 ... ... 200 210
Shiawagsee.......... ..| Shiawassee Coal Co........................ Saginaw LQL@_, """"""" 78,762 157,073 |...... .. 250 }20
Uncle Henry. . ..{ Unecle Henry Coal Co....................... Saginaw 1;‘,})'(‘.76 120,670 236,596 ..., ... 280 260
Swan Creek............ BlissCoal Co..........cocovevioniiioi i, Swan Creek. . ... 11050 11,050 23,153 [........ 125 70
Carbon Coal Co........................... Saginaw........ 77 833 22 678 157,658 1. .. 219 145
County total . ...l e e e e e ol : .
Shiaiwassee Count 505,663 667,054 | $1,267,652 1.66 | 225 | 1.451
oawassee County: o UYes “ . e — o = S
New Haven............ New Haven Coal Mining Co................. Calumet........ === - )
Noud Kean Coal Mining Co................. OwWoss0......... . 547 Ot | 641 42,102 | 3.28 20 |1 40
Peak.................. Detroit Vitrified Brick Co................... Corunna........ ] 588 1516 | .. oo 10,104 33,142 8.28 | 220
County total ' QU175 | 2.175 7,134 3.28 | 240 4
OUNLY TOtAl. ... ] e e e e '
Tuscola Cownty. 9,135 3,785 | 12,920 $42,378 3.28 | 240 44
uscola Courty: ] A3 5 fRRRa Sl _ N P Nt i MR
56,648 2,798 5,840 65,286 $130,855
2,798 5,840 65,286 $130,855
..... 56648 Fi 0 I 339 882
71,347,144 70,127 | 55.803 | 1,476,074 | $2,791,461
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CEMENT.
Quantity.
(Barrels.) Value.
Portland cement................... .. ... ... . .. 3,686,716 | $3,024,676 00
Stock on hand December 31st. .. ............ ... 506,756 |..............
Daily capacity of plants operating.............. 22400 ... ... ...,

Plants operating, 8,
Plants idle or gone out of business during year, 2.

SALT.
Quantity.
Value.
Barrels, Tons,
Table and dairy................ 817,486 114,448 $742,702
Common fine................... 2,362,075 330,691 698,203
Common coarse. . .............. 2,070,745 289,904 745,720
Packers................. ... ... 105,401 14,756 45,421
Other (including rock salt)... ... . 576,595 80,723 181,865
Brine........... ... ... ... 4,387,772 614,288 219,244
Total..................... 10,320,074 1,444,810 $2,633,155

Bromine, calcium chloride, etc., $129,632.

Plants operating, 35.

Plants idle or gone out of business during the year, 2.

BRICK AND TILE,
Quantity. Value.
Common brick............... .. ... 198,251,589 $1,053,822
Vetrified paving brick and bloek............. ... 5,196,700 72,736
Front brick............ ... ... ... ... . ..., 2,498,275 31,572
Drain tile. . ... . 346,848
Sewer pipe. .. ... 109,175
Fireproofing.. ... ... ... ... ... 50,125
Stovelining. . ... .. 3,971
Firebrick... ... .. ... ... ... .. ... ... 66,300 1,193
Total.........ooo $1,633,401

APPENDIX.

PRODUCTION OF LIMESTONE.

uantity. 7 alie
Q(Tons,)y Value,

Building purposes (rough)............ ... ... ... 6,941 84,926
Building purposes (sawed or cut)................ 1,600 1,550
Paving . ..
TN, e
b 220 165
RIPrap . . o
Crushed stone for road making................. 228 865 99,628
Railroad ballast. ....... ... .. .. ... ... ... 80,073 34,998
COnNCrete. . ..ot 197,265 85,727
Blast furnace........ ... . ... o 366,515 172,596
Alkaliworks. .. ... ... 724,529 414,434
Sugar factories. .. ... ... i 74,451 62,241
Glass factories. .. ... ... 622 964
Papermills.... ... .. ... .. 11,130 9,758
Agricultural purposes. .. ... . i 3,554 ’] 677
Other purposes. .. ... .. .. .. .. ... ... 139,442 63,697

N 1,835,197 $952,471

*58
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ﬁl’l(()l)L'CTION’ OF GYPSUM AND GYPSUM PRODUCTS.

Quantity, Value
(Tons.) ‘ ’
Quantity mined.. oo oo o 347296 |
Quantity sold erude~—
To Portland cement plants. ... ... . .. 63,489 369,497
Asbud plaster. ... oo o o o o L 15,548 15,706
For other purposes. ... ......... ... ... .. .. 13 52
Total sold erude. . ... ... . ... 79,050 $85,255
Quantity sold caleined
As hard wall plaster. ... ........ .. .. ... 146,920 $381,362
As Plaster Paris, ete.... .. .. N 47,989 88,168
Asdental plaster......... ... ... . L. 20 110
To plate glass works. .. ... ... ... ... 11,370 19,031
Total sold ealeined. . . .. ... ... ... ... ... .. 206,299 $488,671
Total value. ... .. ... ... . $573,926
Number of mines and quarries, 8.
Total number of kettles in mills, 29.
Total daily capacity (est.), 2400.
Material used, Rock gypsum.
Fuel, Coal.
PRODUCTION OF SAND AND GRAVEL,
Quantity. ; .
(Tons.) Value.
Glasssand . ... ... 145,107 $70,331
Molding sand. .. ... .. o 70,302 15914°
Buildingsand .. ... o o o 850,595 237,625
Stonesand. ... ... L 675 125
Firesand. .. ... ... 1,200 3,000
Enginesand. ... .. .. o oo o 18,750 | ...
Furnace sand. ... ... o 4,269 4,800
Othersand.. .. ... ... ... . 18,853 3,281
Conerete.................. P 161,781 29 887
Gravel... .. .. i 560,069 158,876
Total.. ..o o 1,831,601 | $523,839
|

APPENDIX.

SAND LIME BRICK.

Quantity.

Value.

Common brick. ..o 0 0 32,889,000 $192.224 00
Front brick ... ... . 2,726,000 17,777 00
Totad. . o 35,615,000 $210,001 00

Plants operating, 10.

Plants idle or gone out of business during year, 2.

PRODUCTION OF LIME.

|

Quantity, R

(Bbls.) Value.
Lime sold (For building and whitewashing). ... ... 166,362 $69,134
Alkali works . .
Chemical works....... .. ... ... .. ... ... ... ... 170,441 80,167
Papermills. ... ... ... .. 5,300 2,239
Sugar factories. . ... . o 5,000 1,500
Tanneries. . ... ... .. 7,000 2,951
Agricultural purposes (fertilizer) ........... .. ... 5,743 2,089
Dealers. ... ... ... 76,108 34,757
Other purposes. ...... ... ... e 4,018 1,763
Total oL 414,622 $188,246

POTTERY.

Value,
Red earthenware. .. ... .. . e $80,580 00
Miscellaneous ... ... . 49,910 0G
Total . oo $130,490 00

Plants cperating, 6.
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PRODUCTION OF MINERAL WATER.

Quantity. .,
(Gallons.) Value.
Medicinal use. . .. ... . 1,560 $356
Tableuse.. ... ... . . i 1,270,570 27,696
Other purposes. .. ..., 7,240 362
Total.. ... .. ... . 1,801,652 375,457
PRODUCTION OF TRAP ROCK.
Quantity. 7
(Tons.) Value.
Crushed stone. ............ .. i 22,000 $21,571
Conerete. . ... oo 34,000 29,429
Total. ... .o 56,000 $51,000
CLAY PRODUCTION.
Quantity. 5
(Tons.) Value.
Slpelay.. ..o 1,744 $5,090
Fireclay. ... .. .. oo 18 32
Brickelay........... . . 440 315
Total.. ... . . 2,202 $5,437

APPENDIX.

PRODUCTION OF GRINDSTONES.

} Value,
BOtal . e e e ' $153,292
PRODUCTION OF SANDSTONE.
Quantity.
(Tons.) Value.
TOtal. o o ot e 1 126,635 $12,985
PRODUCTION OF NATURAL GAS.
! Value,
l
o |
TOtAL . o oo et e e e e & $1,005
MISCELLANEOUS.
' Value.
Miscellaneous products of Michigan, including mineral paints
graphite, petroleum, oil stones, whet stones, sc¢, thestones, coke, ’
graphite and quartz........... ... i $1,502,630
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TABLE SHOWING QUANTITY AND VALUE OF MINERALS AND MINERAL
PRODUCTS IN MICHIGAN, 1911,

! |
Quantity, Vialdue,

‘ !
Tronores tons. .o o000 S911,345 1 823.502.210 00
*Copper, pounds............. ... ... . . ... COZINI85236 1.
Coal, tons.. ..o oo 1,476,074 ! 1461 00
Portland cement, barvels.. ... .. . . R : 3,686,716 i 76 00
iSalt, barrels.. ... o : 10,320,074 | 5 00
Brick and tile : ‘ 00
| 00
; 926 00
; 601 | 523839 00
Sand lime brick. ... ... o0 o ; 35,615,000 | 210,001 00
Lime, barrels.......... ... .. .. .. .. ... : 414,622 | 188246 00
Pottery......... ..o oo T | 130,490 00
Mineral water, gallons. . ... ... ... .. .. .. 1,801,652 | 75457 00
Trap vock, tons.......... .. ... . ... ‘ 56,000 | 31.000 00
Clay. tons.......... ... . . 0 . e 2,202 J 5437 00
Grindstones. ... ... ... ... ... .. I 2 00
Sandstone, tons. ... 126,635 | 5 00
Natural gas. ... Lo 5 00
WWMiscellaneous. . .......... ... ... ... ... .. Lo 302,630 00
“Total.... .. . e L 00

1 l

* See pages 106-115 of this report,

1 Value of bromine, calcium chloride, ete., £129,632.00.

§ Mineral paints, graphite, petroleum, oil stones, whet stones, scythe stones. coke,
graphite and quartz.

'?1\'211116 of copper, pig iron, glass sand, gems and precious stones js not inchuled in thig
Total.

INDEX.
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