MINERAL RESOURCES OF MICHIGAN.

Analyses of Michigan

MACKINAW

‘ Aunalysis No. |

o
Tt

396

397
308

399
400

401

402

403

404

405

406

407

408

409

410
423

Location of
quarry or
deposit.

Name, thickness, and |
character of bed. !

Kind of sample.

Anpalyst or authority.

Fiborn quarry,
sec. 20 and 28
T. 44 N R.
W.

Same as above.

Same as above.
Same as above.

Same as above.
Hendricks
quarry,

Union Car-
bide Co., sec.
6, 1. 44 N,
R. 9 W.
Same as above.

above.

n

Same a

Sames as above.

Same as above.

Same as above.

Same as above.

Same as above.

Same as above.

3

Same as above.

to 422, see text.

5 mi. N. of En-
gadine, cen.
sec. 29, T 44
N,R.10W,,
dug well of
Aug. Wand-
land.

¥iborn lm,mlone 18 m!
30 ft. thick. Ma
sive bufl gray hthm
graphic limestone lo-| ‘

cally filled with dis-!
scmmated calcitel
crystald. ‘

Fiborn limestone, bot- ‘
tom magnesium;

stratum, i-2 ft.’
thick.

Same as above. .. .. ..

Fiborn limestone.
Lithographic  lime-
stone with dissemi-
nated calcite crys-
tals.

Same as above
Top white crystalline,
magnesian beds. 1-7
ft. thick. Beds 1
and 2 i

I“lbomlnnestone Bed‘
3

No. & ft. thick.|
(rquh buff litho-!
graphic limnestone

with disseminated
caleite crystals.

Fiborn lunestone, Bed
No. 3, 18 ft. thick.
Bottom of bed.

Test pit, Bed No. 4,
upper part, 4 ft.
thick. From floor
of main quarry.

Test pit, Bed No. 4,
lower part, hard
white crystalline
limestone, 4 ft. thick

Test pit, Bed No. 5,
dark buff gray dense
grained limestone, 1
ft. thick.

Test pit, Bed No. 6,
hard white thinly
bedded crystailine
limestone, 2 ft. thick

Test pit, Bed No. 7,
hard white crystal-
line dolomite 23 ft.
thick.

Test pit, Bed No. 8§,
brownish and drusy
dolomite 6 ft. thick.

Test pit 20 ft. deep in
floor of main quarry.
Bed No. 9, earthy
limestone 1 ft. thick
just above floor of
pit.

Fiborn limestone; gray
to buff llthographlc
limestone with dis-
ssminated calcite
crystals, 6 ft. thick.

3 rock specimens. . ...

Hand specimen. . ...,

Hand specimen. . . .. B
Lime burned from Fi-
born limestone.

Hand specimens... ...

Hand specimens......

Hand specimens. ... ..

Hand specimens......

Hand specimens......

Hand specimens. .... .

Hand specimens......

Hand specimens......

Hand specimens......

2 rock specimens blast-
ed from well.

Lab. Univ.
1916

Same as above

of Mich.,

Bachtenkircher, ..
L. D. Frauenfeider

Fiborn Limestone Co.

L. C.
Wirth,

Mich., 1914,

Same as above

Same as above

Same as above

Same as above

Same as above

Same as above

i

Same as above

Same as above

Same as above

Same as above

Nordell & C. K
Lab. Univ. of

i ime
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i
‘ limestones by coundies.
COUNTY
7 z
= Remarks.
058 70 .46 94.95 53.19, 2.34] 1.12; Samples coilected by R. A. S8mith,
. Mich. Geol. Surv.
1.10, 10.35 92.71, 51.46! §.99; 4.30; Same as above.
. |
1 1.60: 10.60 5.220  2.500 Commercial analysis.
1.10 0. 80 1.55] 0.74} Commercial anaylsis.
't i
H 1.13 0.37 95.39) 53.46) 3.05 1.46
i 0.66 70.57 75,55 42,34 26,57 12.71| Samples collected by R. A. Smith,
: l Mich. Geol. Surv.
i
i !
! 1.00 10.34 98 .22 55.05] 7.69) 0.81 Same as above.
! i
0.73 10.29 89.6a1 55.29; 1.71| 0.82 Same as above.
|
0.83 10.46 96.16| 53.89| 2.82; 1.35' Same as above.
0.55 70.55 90.89| 50.89] &.69] 4.16 Same as above.
0.36 10.36 98.65| 55.297 2.19] 1.05 Same as above.
0.49 10.18 91.69, 51.39| &.76) 4.19; Same as above.
1.61 10.82 57.63. 32.30] 42.77} 20.46: Same as above.
i
: 2.51 10.86 56.87 31.87] 42.12{ 20.15} Same as above.
P
| 0.71 10.16 99.47| 55.75| 1.46| 0.70| Same as above.
g
2.84 10.91 8§5.15) 47.72) 12.39] 5.93] Samples collected by Mich. Geol.
Surv., 1913.
|

tR20s—iron, alumna, etc.
Nore:

Figures in italics calculated from orignal analyses.
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MINERAL RESOURCES OF MICHIGAN.

Analyses of Michigan

MACKINAW

I Analysis No.

I
[\
g

497
& 428

429

& 430

~.

431

432

433

434

435

436

Location of
quarry, or
deposit.

Name, thickness, and .
character of bed. i

Kind of sample.

Analyst or authority.

13 mi. W of
Gould City,
Secs. 306 and
31, T. 483 N
R. 11 W.

Bluff 1 mi. N.
Hunt Spur,
sec. 6, T. 42
N.,, R. 12 W.

Ozark, Ozark
L i m estone
Co. quarry.

Same as above.
Kenneth, prop-

erty of Mr.
Ross.
1 mi. W. of En-

gadine on the
railroad near
the summit of
the grade.

1 mi. W. of En-
gadine under
railroad cul-
vert.

1 mi. W, of En-
gadine on
railroad.

Point Aux
Chenes gyp-
sum quarries.

Bed of Carp
River, 3 mi.
from mouth.

St. Martins Is-
land, Lake
Huron.

Mackinac I s-
land, * Blan-
chart’s farm”

East side of
Mackinac Is-
land, near
water level.

Fiborn limestone, gray
to buff lithographic
limestone with dis-
seminated calcite
%rysta»ls; exposure 4

t.

Fiborn limestone; gray
lithographic lim e-
stone with dissemi-
nated calcite crys-
tals; bluff 15-20 ft.
hlg,h

Engadine d olomi te.
Coarsely crystalline
dolomite.mottied
and streaked with
blue and filled with
drusy cavities.

Same as above... .. ..

Engadine dolomite. ..

Engadinedolomite.
Upper bed, massive
bluish crystallmﬁ
dolomite, 8 ft.+
thick.

Engadinedolomite,
lower bed. Massive
crystalline dolomite,
7 -+ft. thick.

Engadine dolomite. ..

Dolomite, earthy in-
terbedded gypsum
and siliceous and ar-
gillaceous matter.

Lowest dolomites of
the Monroe-Salina

group.

Variegated marl from
gypsum bearing por-
tion of the Monroe-
Salina group.

Fossiliferous dolomitic
limestone, upper
part of Monroe for-
mation.

Dolomite., ...........

Rock specimen from
crevice.

Rock specimen.......

Crushed quarry pro-
duct.

Same as above. .

Rock specimen from
near top of ledge.

Rock specimen from

cutvert.

Rock specimens. .. ...

Same as above.......

Union Carbide Co. ...

Univ. of Mich. Lab.,
1916.

Algomah Steei Co.

Minnesota Testi n g
Lab., Duluth, Minn,

L. C. Nodell & C. K.
Wirth, Lab. Univ. of
Mich., 1914.

Same as above.......

L. D. & D. E. Frauen-
felder, Supt. Iron &
Chem. Co.

*C, Rominger........

#C. Rominger........

*C., Rominger........
*C, Rominger........

*C. Rominger........

limestones by counties.
COUNTY.—Con.

NON-METALLIC MINERALS.
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s . : o
o) P Q @ @
i o 50 A T !
P 28 ES3Bds i5gEeg Homars.
2 | 5| E< 380 |g80 | JE= &=
@ 814 |0 o = =
; |
I
0.77 0.53 | 96.89| 54.30; 3.41, 1.63] Same as above.
|
L
1.20; 70.24 | 96.82| 53.70] 3.64 1.74 Analyses furnished by Guy D. Wel-
i ton, Hunt Spur, Mich.
0.26 0.11 | 64.02| 30.28| 42.83] 20.49; Analysis furnished by F. W. Hough,
owner of quarry.
0.56 1.65 53.70| 30.09 42.68] 20.41| Same as ab
040 0.770.23 | 54.73| 50.67. 43.59 50 45 anove.
0.87 10.382 | 56.35) 31.58] 44.85] 21.44] Samples collected by Mich. Geol.
Surv., 1913. [
B
K
1.03 10.28 | 54.38| 30.48} 46.66] 22.32) Samples collected by Mich. Geol.
Surv., 1913.
0.70 0.55 | 54.81| 80.71| 43.71, 20.91} Average of 2 analyses furnished by
i g JC l\lI\jlcholson, White Marble
ime Co. anistique.
130.00 10.00 | 46.00( 28.78] 14.00] 6.69 Silicio—argillaceousm%tter,residue.
2.00 1.00 | 53.00) 29.70| 44.00| 21.04] Residue of crystals of sulphate of
baryta and bituminous substances.
30.00 7.00 | 41.00| 22.97| 22.00{ 10.50, Residue chiefly siliceous sand.
§.00 2.00 | 68.00| 38.10| 22.00| 10.52| Residue silicio-argillaceous matter.
i
ceasenes Cereeeanen 55.00| 30,82 44.00] 19.61] Residue of iron, alumina and bi- |
tuminous matter,

#Vol. I, Pt. III, p. 78, Mich. Geol. Surv.

1R20s=iron, alumina, etc.

fInsoluble in HCI.

Nore: Figures in italics calculated from original analyses.
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300 MINERAL RESOURCES OF MiCHIGAN. .
limestones by counties.,
Analyses of Mirhigan COUNTY.
AMARQUETTE PO ] P —
—— I TR i ot = < | g
: ! o L € . £ ‘
S ! = | 2 |E58Eg Fag Remark
7 PUETON B i | =C SRS EES e marks.
g Location.of -, hiel oSy at = | E% E£Q | EEQ <§
if i (1111‘(11‘1‘)"_ or | j\‘i,!g;f”‘_il(ﬂl{lér“gﬁ';(‘,(‘,‘lfld Kind of sample. Analyvst or authority. . _,cf = §< _; 55 ,&; gf Ef:ééﬁ !
= deposit. 1 ! 7 ol = 3 g = ;
é : T15.00 " ‘
| D e = o .
| e T T T T S k 0.80 47.00| 26.34 37.00! 17.70; Residue of quartz sand.
437 | N earjunction; Sandy dolomite. .. Hand specimens, prob-  *C. Rominger !
of east and C ably. |
west bran- 15 0 o -
(1}1%1 of Tis i15.00 2.50 49.00; 27 .46, 32.00| 15.31, Residue siliceous.
canaba rver. .
438 | Saine as above.! Brecclated dolomites, Same as above. . . Rominger.. ..... $14.00] 2.00 50.00| 28.02! 33.00] 15.78, Residue of quartz sand
Jowest exposed beds. ' h .
439 | Bed of .| sandy dolomite with: Same as above. .. .. Rominger. .
hranch of Lingula antigue
I anaba houlder from bed be- : .
; tiv above low the brecciated: 4
B it FAR 'i 14.60 1.00 90.00| 50.48 3.000 1.44 Insoluble residue, siliceous
! West branch. . ' DA
441 ¢ Sec. 16, . 42 Light colored brittle e #(, Rominger BN :
N, R. 24 \’}’., lilxlest(){le with con- i . ' 18.00 2 00 4 01' ; .
on Iscanaba ehoidal fracture, ; : . 5.00) 25.22 35.000 16.74 Insoluble resi Sl eEOUS
River. ! Jower Trenton strata e isoluble residue, siliceous.
442 | Foot of Grand, — IFine grained thinf. ..o . #C. Rominger.
Rapids, Me- bedded  orystalline ;
nominee sandy dolomite with! :
River, Me- shale part ings.t . : 2300
nominee. i %iighesl exposed : i : 1.00 42.00; 23.54; 53.60) 25.64 Insoluble residue of siliceous sand
! reas. R . . with ds i i sedi
443 | Middle ot Varicgated dolomite;. ....... T . ®C. Rominger........ 1 dark bituminous sediment.
Grand | banded or motiled: !
Rapids, Me- with red.  Bed 3 ft.. | 5 0 ~
1[1 ominee thick. ‘ : 12.00 1.00 54.00! 30.26| 42.00; 20 "9 Insoluble residue, siliceous
Rviver. i ! | ' =
444 | HMead of Grand, Hard dolomite and . ... ... ... e | #C. Rominger........
Rapids, Me- oolite beds.
nominee i Thickness 4 ft. -]
River. |
i n |
i | |
i : fInsoluble in HCI.
[ S e
*Vol, I, Pt. 11T, p. 78, Mich. Geol. Surv.
COUNTY.
MENOMINEE j B . ’
i - - e m ! o o 5 5 :
. ! ‘ 7 3o 5. EX.lE
z Location of * - | * ‘ ] - 55 ggg EER 528 ggo ‘ Remarks.
@ “ Name, thickness, and | ] . . | , o i g & ES |SRF | BRGNS0 !
i qr;]eagégitm Character of bed. ‘ Kind of sample. Analyst or authority. = e | =< % g0 '-;: 50 | 2837 | 82 ‘
= . 1 | \’ 5] — o< [@)] &) = =
= ‘ :
- ‘ ‘ 3.59 2.7 52.03] ¢ |
—_— —| — \ 12.72 52.03| 29.16| 41.99) 20.09] Swnples collected by Mich. Geol.
445 | Robt. Rick| Buff gray argillaceousi Composite sample of‘z L. C. Nodell & C. K. | Surv.
quarry, Me- and crystalline with! two hand Specimensi wirth, Lab. Univ.
nominee, NE thin limestones of) I of Mich., 1914.
L sec. 14, T. clayey matter; 4 ft.! ' 10 47 _
%‘27 N., R. 26 face. | 1 . . i 72| 0.365 54,621 30.61143.932] 20.01. Analysis from N. H. Winchell’s field
. i | Yeg Cm AL
446 | Menominee, Bed uncertain buti. T . N. H. Winchell.. .. ... i notes, 1869-70.
Menominee probably upper | . '
Co. Trenton strata; i |
“Melngminee | |
Marble. \ 1 {R205==iron, alumina, etc.
___—’______—__._———————‘_——.—_—,____.._————____—___——— N o e 21 1 inG ..
i Norr: Figures in italics calculated from original analyses.
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MINERAL RESOURCES OF MICHIGAN.

Analyses of Michigan

MONROE

S
N ! Analysis No.

448
449
450

451

452

453

454

459
460
461

462
463

Location of
quarry or
deposit.

Name, thickness, and
character of bed.

I
!

Kind of sample.

. Analyst or authority.

Shore Line;
Stone Co.,
guarry, Claim,
64, 2mi. N, of
Monroe, for-
meriy Mon-
roe Stone Co.

Same as above.

Same as above.

The France
Stone Co.,
Monroe.

Woolmith
quarry, NE1,
SEi sec. 21,
T.58,R. 8
E.

Same as above.

Grape quarries,
bank of
Raisin river,
Clalm 516 T.
6 5., EA,
Monroe
Lulu quarry,
NWwW: NW}
sec. 16 T, 7
S.,R.7E.

Same as above.

Drill core NE}
SW1i sec. 8,
’II:. 58, R. 9

13 mi. W. of
Ida, cen. sec.
T.78., R.

7 E.

Christiancy
quarry rnear
mouth of
Macon river,
SW. cor sec.
5 T.6 8., R.
6 H.

Same as above.

Same as above.!

Same as above.

Same as above.
Same as above.

Dark drab dolomite 2

ft.from top ofi -

quarry.

Dartk drab dolomite 7;
ft. from top ofi
quarry.

Dark drab dolomite 10
ft. from top o f
quarr

Dark gray dolomites of
the middle portion
of the quarry face. |

Dolomite, top 4 ft. ofi
quarry beds. |

|

|

Dark brown porous'
petroliferous d ol o-
mite with black
blotches; 3 ft. thick
and dlrectly above,
the Sylvania sand-|
stone. i

Buff gray compact
dolomite with no-j

" K. J. Sundstrum. ... .

W, H. Sherzer......

1Prof. McDermott.. ..

1Prof. McDermott....

J. D. Pennock of Sol-
vay Process Co., De-

dules and masses of troit.
chert. Thickness 12 :
ft. |
Compact gray dolo—f.,f.......,.“....,..z *%C. Rominger.......

.mites more or less!
streaked and mot-|
tled with blue like
_ castile soap. Thick-!
ness 8-9 ft.  Lower;
part of quarry. ;
Dolomitic  sandstone,:
lower 3 f1. of quarry:
beds. i
Dolomite............

Light gray ;
or acicular dolomite.

Bed A, fossiliferous
gray limestone at
top of quarry.

Bed B, brownish lime-
stone 4 to 4 ft. 6 in.
thick.

Bed C, soft dark gray
limestone 7 to 8 ft.
thick.

Bed D, similar in ap-
pearance to C but
higher in CaCOs;.

Bed A,asabove......

Bed B, as above,.....

¢ gashed t

G, Rominger.......

8. T. Crapo, Gen. Mgr,
%ere Marquette R.

**C. Rominger.......

G. A. Kirschmeier. ..

“G. A. Kirschmeier. ...
G. A. Kirschmeier. .
G. A. Kirschmeler. ...

K. J. Sundstrum. .. ..
K. J. sundstrum. ....

#Pub. 2, Geol. Ser. 1, The Monroe Formation, Mich. Geol. and Biol. Surv., 1909, p. 37.
TW. H. Sher7er Geol. Rept. on Monroe Co., Mich. Geol. Surv., Vol. VII, Pt. 1, 1900 pp. 82,

83, 92, 95.
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dimestones by counties.
COUNTY.
. i . 1 ! ' N T
- I .
[T R - 522
. o= i‘ 25 §§8 ggc. g S ‘ Remarks.
. Ev—ﬁ‘ Bt Bt ; E
= £ | B% | 280 [9EC | ¥Ex
@ a4 & o] =
2.00, 0.70 54.54 30.56] 42,75
I
i H
| !
0.74] 0.98 54.47) 30.52 43.59“ 20.85
; :
1.33; 0.58 54.94| 30.79| 42,84 20.49
i
3.08) to 6.08 { 50.92]....) | 41.39......
to } to |
i L 53.50 44,771
6.19 0.45 50.12| 28.08; 43.53: 20,82
: i
3.05 0.31 52.72| 29,54 44.59, 21.33
3.45) 0.20 51.69; 28.96! 45.01| 21.53
i
t
|
14.00)............ 54.00| 30.26f 42.00| 20.09
154,000, ... ... 46.00| 25.78 ... .. ..., The calcium carbonate is undoubt-
- edly in part magnesium carbonate.
12.32 0.48 55.03] 30.84] 42 171 20.17| Residue chiefly silica with some other
insoluble matter.
.................... 59.00] 33.06| 39.00! 18.65| Insolubleresidue not weighed.
|
: 0.48 0.16 ' 90.80| 50.88/ 6.87; 3.28
i i
i ; i
| | j ;
. : i
1,10‘ 0.12 ; 86.80| 48.64 11.60, 5.81
[ 2.78 0.56 77.60) 43.49} 17 .41] 8.32
!, ().81"; 0.41 95.00; 53.24) 3.86] 1.84
‘ I :
|
| 1,86\ 0.62 | 86.96| 48.73) 10.08. 4.82
0<70‘[ ............ ; 98.10; 54.97 0.63" .30
i

**Rominger, Mich. Geol. Surv., Vol. 111, Pt. I, 1873, pp. 28, 2 1.
t+Residue m;ol in }TIC ’ e 93
| Nore: Figures in italics calculated from original analyses.
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Analyses of Michigan
PRESQUE ISLE
:
Location of - .
§ q&mrry‘ or ‘\‘gﬂ‘;;ﬁ:g‘gfeﬁ‘?é(?‘“d Kind of sample. Analyst or authority.
> eposit.
E
<

464 | Secs. 22, 23, 24,| Dundee limestone, up-, Drillcores......... .. Mich. Limestone &
25, 26, T. 35 per 50 ft. : Chernical Co.

N, R. 5 E,
Rogers  and i
Caleite. !

465 | Calcite quarry,) Dundee limestone.| Average of cargo anal- .. 1. Bradley, July
Michigan, Quarry product as yses for 1914. 20, 1915.
Limestone: shipped in 1914,

& Chem. Co.!

466 | Rogers, Pres-| Dundee limestone. ...| Composite of 27 hand| *Arthur Uddenburg. .

que Isle Co. specimens from sur-
R face.

467 | Caleite quarry,| Washed screenings....| Washed screenings . . .| G F. Harris, Mich.
Mich. Lime- : Limestone & Chem.
stone & Co.

Chem. Co. |

468 | Rogers........| Dundeelimestone. ...\ .................. J.G. Dean. ... .. . ...

469 | to 667, see text.

668 | At lake level| Top of Monroe (?) for-| Hand specimens Geo. . Harris, Mch.
near old mation just at water Limestone & Chem.
brewery, Cal- level. Co.
cite quarry,

Mich. Lime-
stone &
Chem. Co.

669 | Gorge on K. Gray bituminous and| Hand specimens R. €. Banks, Lab
branch Rainy fossiliferous 1i m e- TUniv. of Mich., 1915
River, SE2 stone. Section about
sec. 26, T. 35 12 ft
N,R.2E.

670 | Falls of Oc-| Brown and black bi-| Hand specimens. . Same as above. ... ...

queoc River,
SW1SE!? sec.
22, T. 856 N,
R.3 i,

tuminous limestone
with very fossilifer-
ous horizons.

*Ann. Rept. 1904, Mich. Geol. Surv., p. 124.

SCHOOLCRAFT

or]
=3
iy

@ @
PN
w N

i Analysis No.

Location of
quatry or
deposit.

Name, thickness, and
character of bed.

Kind of sample.

Analyst or authority.

Manistique
quarry,
‘White Mar-
ble Lime Co.

Same as above.

Same as above.

Same as above.!

Upper blue colored
strata, not suitable
for burning lime.

Upper blue colored
strata?

Lowest bed quarried.
Light buff very crys-
talline and fossilifer-
ous dolomite with
drusy cavities; 8 ft.
thick.

Same as above.. . . ...

Anhydrous lime

Rock sample. ... . ..

Rock sample. .. ..

| White Marble Lime

Co.

I Lake Superior Iron &

Chermical Co.

S UL s, Geol. Surv,, 1909

Rock sample...... . ..[ L. C. Nodell & C. K.

Wirth, Lab. TUniv.
of Mich., 1914.

NON-METALLIC MINERALS. 305
limestones by counties.
COUNTY.
: s . I
o) Q g 2L g
Z 3. e 2542
= S . {e) IEEQ T E Remarks,
- == 2 ZF <! <
2 g | 5< |£80 560 | 382 | g5=
@ s 1= |18 |8 = =
i i
0.34............ 97.85 5/,4841 1.26 60; Average of 235 analyses of drill
i ! cores from an area of about 2 sq.
; miles.
0.51 0.38 97.38! 54.52 1.81 0.81 Analyses furnished by C. D. Brad-
i ley, Gen. Mgr. Mich. Limestone
& Chem. Co.
.................... 97.83| 64.88 1.29 62; Data furnished by F. D. Larke,
Rogers, Mich.
0.50 0.40 97.54| 54,620 1.55 75| Analysis furnished by Mich. Lime-
stone & Chem. Co.
0.62 0.20 98.34 65.111 0.45 .21
0.30 0.30 91.38] 51.17] 8.01] 3.83] Samples collected by G. ¥. Harris,
Sept. 14, 1914,
2.84 1.65 92.97) §2.10, 2.27| 1.08
0.33 1.44 63.52| 35.60 34.74| 16.62
COUNTY.
S | ¢ g g5, 18
wm O . - = R =
= s | g8S s L IBER | Fen Remarks.
o | |58 |E i e gsg
£ g | B< |255|ZE5 | ¥s= ¥iEs
@ = < ! 4] = =
1.14 0.54 57.00| 31.94| 39.87 19.07; Analysis furnished by Geo. J. Nich-
olson, Jr., White Marble Lime Co.
2.10 0.40 64.721 86.27| 33.75] 16.1}
1.92) 0.30 0.03| 54.04| 30.29| 43.81| 20.96
0.93 0.51 54.88| 30.73| 45.46| 21.74| Sample collected by Mich. Geol.
Survey, 1913.
Nore: Figures in italics calculated from original analyses.

39
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Analyses of Michigan

SCHOOLCRAYT
é I
Location of | folines .
; quarry or I\%rﬁ:r’gglecl}‘gffé&nd Kind of sample. Analyst or authority.
ES deposit.
=]
=
<
675 | Marblehead Massive yellowish| Rock sample......... U. 8. Geol. Sury., 1909
quarry, secs. white to bluish gray
35 and 36, T. mottled crystalline
42 N, R. 15 dolomite much like
W., White the Engadine dolo-

Marble Lime]
Co.
676 | Same as above.

677 | Same as above.
678 | Same as above.
679 | Same as above.

680 ;| Blaney quarry

2% mi. N, of
Blaney Jc.,
sec. 3, T, 42
N,R. 13 W,
White Mar-
ble Lime Co.
681 | Same as above.

682 | Same as above.
683 | Same as above.
684 | Same as above.
685 | Same as above.;
686 | Same as above.]|

687 | Same as above.|

Same as above.

689 | Same as above.

690 | Ridge 2 mi. N
| WrHunt Spur
| SWiSWisec
| 1, T. 42 N,
1 R.13 W, Guy
[ D. Welton
| property.

i

691 | Same as above.

Cave 2 mi. NW
of Hunt Spur

692

693 | Same as above.

694 ‘ Ridge 2 mi. NW
| of Hunt Spur

695 ‘ Road cut 5 mi.
i N. of White-

i dale, 40 rods
w.

mite; 8 ft. thick.
Same as above.......

Same as above.......
Same as above.......
Same as above.......

Fiborn himestone, gray
to buff lithographic
limestone with dis-
seminated calcite
crystals, 26 ft. thick.

Fiborn limestone, gray
to buff lithographic
limestone with small
disseminated calcite
crystals. TUpper 10
ft., five different
beds.

Same as above.......

Same as above.......

Same as above.......

Same as above.......

Fiborn limestone, up-
per 10 feet.

Figofrn limestone, first

t.

Iiborn limestone, sec-
ond 10 ft. from top
of quarry.

Floor of quarry. White
coarsely crystalline
dolomite, 3 ft. thick,
not quarried.

TFiborn limestone gray
to buff lithographic
limestone with dis-
seminated calcite
crystals, 5 ft. ter-
Tace.

Fiborn limestone. .. ..

Fiborn limestone gray
to buff lithographic
limestone with dis-
seminated calcite
crystals, 12 —ft.

Fiborn limestone. . . ..

Fiborn limestone. .. ..

Tiborn (?) limestone.
Gray to buff litho-
graphic limestone, 1
ft. exposure.

Rock sample.........

Rock sample.........
Rock sample.........
Rock sample.........

Composite sample of 5

Rock specimens......

Rock specimens......
Rock specimens......
Rock specimens......
Rock specimens......
Rock specimens......
Anhydrous lime. .. ...
Anhydrous lime. .....

Rock specimens......

Rock specimens......

Rock specimens......

Rock specimens. ... ..

‘Weathered rock speci-

rock specimens.

mens.

‘White Marble Lime
Co., Manistique.
Same as above.......
Same as above. ... ...
L. C. Nodell & C. K.

‘Wirth, Lab. Univ.
of Mich., 1914.
Same as above.......

Lake Superior Iron &
Chemical Co.,t 1906

Same as above.......
Same as above.......
Same as above.......
Same ag above.......
U. 8. Geol. Surv.,

1909.1
D. E. Frauenfelder,
Lake Superior Lime
& Chem. Co., 1910.
Same as above.......

L. C. Nodell & C. K.
Wirth, Lab. Univ.
of Mich., 1914.

Same as above.......

L. D. Frauenfelder
Lake Superior Iron
& Chemical Co.

Union Carbide Co....

L. D. Frauenfelder,
Lake Superior Iron
& Chemical Co.

Same as above.......

L. C. Nodell & C. K.
‘Wirth, Lab. Univ.
of Mich., 1914.

NON-METALLIC MINERALS. 307
limestones by counties.
COUNTY.—Con.
“ < oo . I
o) Q - =] g ‘
7] 9 s 51 g : EEERRE 1
= s e o2y FEQ B .
P £8 5"5% | ;E:%Q éé:%ﬂ g%% 3 Remarks.
e & | ES |280 253 | B85 | PE=
@ 5 < O O = =
0.56| 0.20 0.06| 55.00, 30.82 21.19
10.05 0.16 57. 32.10, A07’%1 Analysis furnished by Geo. J.
't _Nicholson, Jr., White Marble
1.80 0.90 52. .37 .36 ] Lime Co., Manistique.
1.50 0.40 55 .96 .62 Samples from NE side of quarry.
i Stone solid blue in color.
1.83) *0.84 54. .69 1.88, Samples collected by Mich. Geol.
; Surv., 1913.
0.77) *0.91 95. 73 1.80 Same as above.
|
|
0.60 0.61 95 3.79 .29
1.400  trace 97 .64 48,
0.25 0.36 97 .88 .18
0.56 0.26 94 .09 1.88
1.30] 0.28 93. .12 2.46!
1.23 0.50 0.19] 94, 89 1.7
1.50 0.94 (... 92 1.70| This and the following analysis fur-
nished by Geo. J. Nicholson, Jr.,
‘White Marble Lime Co.
1.60 .16 ... 16 1.91] Same as above.
0.72] *0.50 59 39 .93| Samples collected by Mich., Geol.
Surv., 1913.
1.66/ *0.29 97 .90 .77| Analysis furnished by Guy D. Wel-
ton, Hunt Spur, Mich.
0.86 0.70 97 .87 .65| Analysis furnished by Geo. J. Nich-
olson, Jr., White Marbie Lime Co.,
Manistique.
1.64| *0.37 97 .90 .90, Analysis furnished by Guy D. Wel-
ton, Hunt Spur, Mich.
1.28 0.66 95 3.38 .22| Analysis furnished by Geo. J. Nich-
olson, White Marble Lime Co.,
Manistique.
0.40 0.26 97. 871, .53} SBame as above.
0.67] *0.40 89. .35 .24| Samples collected by Mich. Geol.
Surv., 1913.

*R20g=iron, alumina, ete.

}Insoluble in HCI.

Nore: Figures in italics calculated from original analyses.
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MINERAL RESOURCES OF MICHIGAN.

Analyses of Michigan

SCHOOLCRAFT

[er]
2 1 Analysis No.

697

698

Location of
quarry or
deposit.

Name, thickness and
character of bed.

Kind of samy

Hle.

Analyst or authority.

Quarry 5 m.. N,
2 mi. E. of
Whitedale,
sec. 6, T. 42
N, R. 12 W,

Same as above.

Cooks, near cen
sec. 20, T. 41
N, ROI7TW,

13 mi. N. Cooks
SW cor. sec.
17, T. 41 N.,i
R. 17T W.

Bluff 60 ft. high:
‘Wi cor. sec.:
9, T. 42 N.,|
R. 14 W.

Same as abhove.

Same as above.|

White crystalline lime-
stone, 6 to 8 ft. thick

White crystalline lami-
nated limestone,
lowest bed quarried,
2 — ft. thick.

Yellowish to  bluish
white drusy and
very crystalline
dolomite underlying
dense grained dolo-
mite, 6 ft. ledge.

White very crystalline
dolomite. Low ledge
crossing road.

Top white crystalline
dolomite 12 ft. thick

Thin bedded light gray
crystalline "dolomite

20 ft. from top of]

bluff.
30 ft. from top of bluff

!

Rock specimens. ... ..

Rock specimens. "

Hand specimens..... .

Hand specimens

Hand specimens

Hand specimens......

Hand specimens

Same as above. . ... ..

Same as above.... ...

Same as above.......

Same as above... . ...

Same as above.... ...

Same as above. . ... ..

Same as above.......

limeslones by counties.

COUNTY.—Con.

NON-METALLIC MINERALS.
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g | & g = | g
@ Sl 2 g 528 |2
= I SC | Ed - 1B | Bas Remarks.
4 RO A o
g | & | EZ 55 |3E0 |38 g
@ £ 1< 0 O = =
1.45 *0.81 © 73,08 40.96| 26.21] 12.54| Same as above.
1.74 0.54 89.87| 50.37, .23 2.50{ Same as above.
0.66 *0.21 54.44] 30.51] 45.63 21.831 Samples collected by R. A. Smith,
Mich. Geol. Surv., 1913.
2.34 *0.41 54.15] 30.35| 456.74| 21.88] Same as above.
0.45 0.62 58.85) 32.70| 44.11] 21.10| Same as above.
1.54 1.83 54.051 30.29] 43.10] 20.62| Same as above.
1.13 1.31 54.79] 80.71] 45.61] 21.82| Same as above.

*Re0s=—=alumina, iron, etc.
Figures in italics calculated from

Norte:

original analyses.
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MINERAL RESOURCES OF MICHIGAN.

Analyses of Michigan
WAYNE

{ Analysis No.

~1
<
&3

|
Location of |

quarry or
deposit.

Name, thickness and character of bed. Analyst or authority.

Gibraltar

quarry, Nwi
i sec. 35.
T.48.,R. 10|
E

Same as above.
Same as above.
Same as above.

Dolomite. Top 2ft....................... J G. F. Ranson

Hard blue dolomite.
Soft brown dolomite.
Soft brown dolomite.

Next 4 ft. ' Geo. ¥. Ranson. ... ..
Next 15ft........... Geo. ¥. Ranson. . . ...
Geo. F. Ranson. .. ...

Sibley  quarry, ( 1. 6-ft. Top yellow brown to gray, thin] K. J. Sundstrum, Sib-
Solvzg Pro- bedded, very fossiliferous. ley Quarry Co.
cess Co.
Same as above. 2. 7-ft.  Thin bedded, gray to bluish....| Same as above.......
Same as above. 3. 2t. Compact, gray, rich in fossils. . . .| Same as above.......
Same as above. 4f 5};& Compact, crystalline, blue where| Same as above. . . . . ..
resh.
i
Same as above. 5. 6-ft. Compact, gray to blue, fossil| Same as above.......
fragments abundant.
14-in. “Flint.” Bluish gray chert,
some fossils.
Same as above. 7. 6-ft.  Gray to bluish, more heavily| Same as above.......
bedded.
Same as above.
. 2-ft. “Fint.” Very brittle impure| Same as above.......
chert, some fossils.
Same as above. 9. 9-ft. _Compact, heavily bedded, blue to| Same as above. . . ... .
: gray. Locally contains over 98 per cent
CaCOQa.
Same as above.| | 10. 6-ft. * Magnesian.” Similar to 9| Same as above.......
i but oily and fossiliferous.
Same as above. |11. 8-ft. Gray, thin bedded, fossiliferous.| Same as above. ......
P12, 12-ft. -~ Lower Magnesian.” Ligh. to
| dark gray, fossiliferous.
| {13. 7-ft. “Siliceous.” Thin bedded, firm,
poor in fossils.

Sibley  quarry,|

9. Asabove............... .. ... ........

Solvay  Pro-|
cess Co. i
Same as above... ... ... .. .o
Same as above., 7. Asabove. “Kilnbed”.. .. [ ] ..| Same as above.......
Same as above.| 4. Asabove........ .. . . . ... .| Same as above.......
Same as above.| 2. 7-ft. bed, west bank.... ... .| Same as above.......
Same as above.| 1. 6-ft. bed, top, west bank . ..| Same as above.......
Same as above., /7. 6-ft. lower, west side. ........ ... ... .. Same as above.......
Same as above.‘ 17. 6-ft.lower, southside. .. .. . . . Same as above. ... ...
|

limestones by counties.
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COUNTY.
S | g E ed |
@ g } =} Egé 24 'EéS 'EQ; : Remarks.
4 .| EQ |E£C 22g|E2n | i=h
£ | £ | B2 |558 ZE5|¥ss | ¥
z = = O o = =
#0.56 0.44 54.72 30.66| 44 .18 21.13
*4.07 0.85 52.88) 29,62] 42.00 20,(1)3 Insoluble residue.
0.80 0.54 56.68 31.76] 40.00] 19. . )
19.43| Crystals of celestite (SrSQy4) very
0.76 0.56 56.00| 31.88) 40.62 goticeable in all but top beds.
1.82 0.34 91.75 51.42| 2.52) 1.20
1.92 0.28 92.00| 51.56| 4.62 2.21
1.04 trace 94 .50 52.96{ 3.36) 1.60
1.08 trace 93.50| 52.40{ 4.20, 2.00
2.24 0.58 87.00] 48.75| 9.45] 4.52
2.56 0.20 85.75] 48.053| 10.29] 4.92| } Beds in Sibley quarry from top dowi.
30.87 3.45 53.50! 29.98| 12.18| 5.82
0.64 1.12 93.50| 52.40| 2.73] 1.30
3.74 0.74 74.00] 41.47} 20.58; 9.84
1.62 0.16 87.00 48.75) 9.66| 4.62
............................................ J
0.91 1.86 94.00; 52.68{ 2.10] 1.00
................ 92.60| 51.89 g%g %gi
iraces | 94.40| 52.90| 2. : i
%gg 2{90 91.15| 51.08| 4.87] 2.32| Dried sample.
1.06 2.85 89.70] 50.27| 4.80; 2.29
2.00 2.50 86.79 48.64, 6.80 3‘25
2.88 2.71 80.36; 45.03| 14.05| 6.72
2.29 6.60 81.95 45.92| 7.20| 3.44

#Insoluble in HCI.
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COAL.*

Coal mining began in Michigan as early as 1835 but no records of
production were kept until 1860, when Michigan was credited with an
output of 2,320 tons. Ten years later the production reached 28,150
tons. In 1880, it was 100,800 tons and for the two following years it
exceeded the 100,000 ton mark. A sharp decline began in 1883 and in
1884 the production fell to only 36,712 tons and it was not until 1895
that the production again exceeded 100,000 tons. In 1897 the Saginaw
and Bay county coal fields were opened and the production reached
223,592 tons. After this the industry grew rapidly, the production
in 1901 being 1,241,241 tons. The maximum production of 2,035,858
tons was attained in 1907. Since that year the production has grad-
ually fallen until in 1915 it was only 1,069,672 tons.

Most of the coal is produced in Bay and Saginaw counties, these two
counties in 1915 producing respectively 503,002 and 511,184 tons or
together 94.5 per cent of the total output of the state. The decrease
is chiefly due to competition from higher grade and more cheaply
mined coals from Ohio, Pennsylvania and West Virginia. The average
cost of mining coal in Michigan, (see table) from 1910 to 1914 inclusive
ranged from $1.89 to $1.99 per ton. The cost in Ohio averages less
than $1.00 per ton. The Michigan operator is protected by differential
freight rates varying from $.75 to $1.40 per ton for coals from Ohio
and about $.25 additional for coals from West Virginia. The lower
cost of mining, however, enables the Ohio and West Virginia operators
to deliver coal at most points in the southern part of the Southern
Peninsula at prices ruinous to the Michigan operators. In addition
the Ohio coals are of higher average quality.

The markets of the Michigan operators are largely restricted to the
central and northern portions of the state. Prior to 1903, less than
10 per cent of the coal was mined by coal cutting machines. Five years
later, the percentage had increased to 29.2 per cent, in 1910 to 45.5
per cent, in 1914 and 1915 to 77.8 per cent and 76.1 per cent respec-
tively.

Up to 1904, the coal cutting machines were chiefly of the pick or
puncher type. The chain breast machines were then introduced but
this type was not so widely used as the pick or puncher type for it is

*For a more complete report of the coal industry in Michigan see Publication 19 (Geol.
Ser. 16), Mineral Resources of Michigan for 1914,
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not well adapted to the thin coal seams and the weak roofs which obtain
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The so-called short wall machine was introduced in 1910

with such success that it threatens to displace all other types.

in Michigan.

The problem of the Michigan operators is to reduce mining costs.
In 1915 the average cost per ton of coal mined was $1.77, or $.22 less

This decrease is said to be due largely to the intro-

duction of more efficient types of the short wall coal cutting machines.

than in 1914.



318 MINERAL RESOURCES OF MICHIGAN.
PRODTUCTION OF COAL BY COUNTIES, 1899-1915.

| e - Shia- | I other

i‘ Bay. Eaton. 1‘ Ingham. Jackson.i' Saginaw, ‘ vvtassee. ‘l Tusco}a'%countiés,

| : : | i

i i }r ‘

. Tons. Tons. Tons Tons. | Tons ; Tons. | Tons j Tons
*1915..‘ 503,002 a a a i H11,184 a ! a . 55,612
*1914. .1 540,319 82 1,376 1,287 545,165 903 (145,195 |..... ..
*1913. . 579,123 155 2,953 457 521,848 2,170 | 31,480 ,‘ 453
#1912, . 607,740 374 3,874 ... ..... ! 489,198 4,532 1 59,252 ... ... ..
1911. .. 766,470 100 1. ‘ 667,282 ! 13,000 [66,427 19,000
1910 ! 766,470 100 .o i 667,282 | l101,215
1909...| 822,577 ! 859,434 100,623
1908. .. 782,503 999,338 45,353
1807. .. 962,574 1,047,927 13,730
1906.. .1 481,398 ; 835,475 |. 2,300
1905. .. 544,154 ! 915,803 |.. ... ..l

| !
1904. ... 410,634. ; 006,280 |........|. ... .. ...
1803...1 325,021 | 1,011,898 .. ... .. .0 . ... ... ...,
1902. . .1 248,645 | 670,304 13,400
1901...] 253,821 | 938,042 24,284
1600. .. 190,814 ; | 601,112 | .. ... ... ... .. ... ..
1899. .. 104,588 | 21,600 i 455,607 | 39,492
i | -

*Compiled from Annual Report of State Department of Labor.

fIncomplete returns, tonnage approximate
(a) Included in other counties.

PRODUCTION OF COAL IN MICHIGAN, 1860-1915, IN[SHORT TONS.
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PRODUCTION OF COAL, COST OF MINING, ETC., IN MICHIGAN BY COUNTIES AND MONTHS FOR 1915, —Concluded.
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GROWTH OF LIMESTONE INDtSTRY.

The limestone industry in Michigan made a relatively rapid growth
after 1899, but the period of most rapid growth was after 1904. In
1899 the total value of the product including lime was only $281,769,
while in 1915 the total value exclusive of lime, which amounted to
$349,979, was $828,766. The total value of lime and limestone products
in 1915 was 7.7 times that in 1899. The gain, exclusive of lime,
in 1915 was $370,805, or 25.4 per cent.

The chief increases were in stone for blast furnace flux, the manu-
ufacture of soda ash and allied products, and for concrete and railway
ballast. The production of flux stone in 1910 was only 341,027 tons
valued at $186,046; in 1915 it was 2,254,984 tons valued at $763,029.
The increase for five years was 561 per cent in quantity and 310 per cent
in value. The large increase in flux stone in 1915 was due to the general
industrial prosperity and the development of large deposits of high
grade limestone in the northern part of the state very suitable for blast
furnace use. This stone is successfully invading the flux stone markets
formerly dominated by limestone from other states.

The chief decreases were in crushed stone for roadmaking and stone
for sugar manufacture.

Twenty-six quarries were in operation in 1915. Some quarries,
chiefly small ones, were idle but the loss was compensated by the opening
of new or the reopening of old quarries. ‘The Great Lakes Stone &
Lime Co. completed their crushing plant at Rockport and began active
operation in 1915. Their stone is high calcium limestone, bituminous,
and very fossiliferous. The Cheboygan Limestone Products Co.
opened a quarry near Mackinac City in high calcium beds belonging
to the Dundee limestone.

Owing to the purity and favorable situation of the limestone de-
posits near water, in which the more recent and larger quarries have
been opened, it is very probable that the limestone industry in Michi-
gan will continue to make a steady and rapid growth. With the return
of more normal conditions in the iron industry, the season of 1915
proved to be the greatest in the history of the limestone industry in

Michigan.
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Coneluded.

PRODUCTION AND VALUE OF LIMESTONE IN MICHIGAN, BY USES, 1899-1915.
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GROWTH OF LIME INDUSTRY.

In the last ten years the lime industry in Michigan has made very
little growth in comparison with the limestone industry., This is due
to several causes, viz.: (1) the growing scarcity of cheap wood fuel for
burning lime, (2) the substitution of concrete for stone and lime mortar
in construction work, (3) the rapidly growing use of gypsum wall
plaster and plaster substitutes, and (4) the unfavorable location of
suitable limestone deposits. Formerly, owing to the abundance of
wood fuel, lime was burned at many localities in the state, but now
lime is produced only at Menominee, Manistique, Marblehead, and
Rexton in the Northern Peninsula, and at Alpena, Afton, Petoskey,
Bay Shore, and Charlevoix, and near Omer. No lime is burned in
the southern half of the Southern Peninsula. Most of the exposures
of limestone are in the northern part of the state relatively distant
from large markets and the consequent high transportation charges
make 1t difficult for Michigan operators to compete with lime pro-
ducers in Ohio, Indiana, and Illinois, situated near cheap coal fuel
supplies.

Concrete mortar is more easily and rapidly handled than stone and
lime mortar and has largely replaced these materials in the building
trades. For similar reasons, gypsum plasters and plaster board have
replaced sand lime mortar for plastering.

Most of the lime produced is of the “hot” variety, but considerable
mild magnesian lime is burned at Manistique, Marblehead, Petoskey,
and Bay Shore. Hydrated lime is produced at Afton, Charlevoix, and
Manistique. .

The total production in 1915 was 81,359 tons valued at $349,979 as
compared with 66,507 tons valued at $287,648 in 1914. This represents
a gain of 22.3 per cent in quantity and 21.7 per cent in value. The
average price in 1915 was $4.29 per ton, or $.04 less per ton than in 1914.
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PRODUCTION AND VALUE OF LIME IN MICHIGAN, 1904-1915.

Total lime burned.
. __ | Average No. of Rank of
Year. price plants P sgate.
. per ton. operating. roduction.
Ql,}a(‘;g;t:‘ ' Value.
1904. . ... .. 63,601 $256,955 $4 04 |
1905, ... . o 48,089 192,844 401 | .. e
1906. ... ... ... .. 68,133 281,465 4 13 13 [
1907. . ... o 65,822 276,534 4 20 12 16
1908. ... ... 68,050 282,023 4 14 10 15
1909. ...l 83,108 354,135 4 26 12 13
1910, ... ...l 72,345 303,377 4 19 10 14
1911, oo 80,709 352,608 4 37 14 14
1912, . 74,720 311,448 417 11 16
1013.... ... . ... 77,088 331,852 4 05 10 14
1914 ... . L 66,507 287,648 4 33 10 14
1915, ..o 81,359 349,979 4 29 10 ..o i,
SANDSTONE.

The value of the annual production of sandstone in Michigan
decreased from $188,073 in 1902 to only $12,983 in 1911. In 1912 and
1913 there were slight increases, the total value of the output in each
of these years being $16,438 and $19,224 respectively. In 1914 there
was but one operator and in 1915, two, hence no figures on production
and value are given.

The decline of the sandstone industry in Michigan may be ascribed
(1) to the poor quality of much of the sandstone, (2) to the substitution
of concrete in construction work and, (3) to the greater use of brick and
artificial stone.

Quarries were formerly operated in Coal Measure sandstones near
Jonia and Grand Ledge and at many places in the Marshall sandstone
in Calhoun, Hillsdale, Jackson, and Huron Counties. Most of the
sandstone in these formations, upon exposure to the weather for a few
years, alters uniformly or in spots to an unsightly yellow color. The
sandstone near Ionia, however, though soft and friable is streaked and
mottled with red, orange, and yellow and makes a pleasing appearance
in buildings. Some rubble and riprap incidentally are produced from
the Lower Marshall by the Wallace Co. near Port Austin, Huron
county.

The production of sandstone for 1915 was derived from the Jacobs-
ville formation, apparently the local equivalent of the Lake Superior
or Upper Cambrian sandstone, and from the Lower Marshall. Rx-
tensive quarrying operations have been carried on for a number of years
near Jacobsville, Houghton county, but the Portage Entry Redstone
Co. is now the only active operator. The “redstone’” or ‘“brownstone”
of the Jacobsville sandstone is well cemented, permanent in color and

e
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pleasing in appearance, but the great distance of the beds from markets
is a serious obstacle to their development.

Formerly much sandstone was quarried for foundations but now
concrete has largely replaced stone for such purposes because of the
cheapness of concrete and the rapidity and ease with which it can be
handled. Front and fancy brick are relatively cheap and very artistic
effects may be obtained by their use. They have largely supplanted
stone as a building material, and very probably the sandstone industry
in Michigan will not regain its former importance.



T

332 MINERAL RESOURCES OF MICHIGAN. ! NON-METALLIC MINERALS. 333
' GRINDSTONES AND SCYTHESTONES.
B
z 2 Although Michigan ranks second to Ohio in the production of grind-
stones and scythestones, the latter state produces about eight times as
s much as Michigan. The “grit” or “grindstone’ occurs in the lower
£z ey part of the Marshall formation in Huron county. The Wallace Com-
S EE pany of Port Austin and the Cleveland Stone Company operate quarries
at Eagle Mills and Grindstone City respectively, where the gritstone
. 2 occurs in low-lying and thinly drift covered ledges near the shore of
) g £ = Lake Huron. The surface deposits are removed by stripping, and the
. é é £ ® stone is cut by channelling machines into square blocks eight feet or
= more in thickness. These are split with wedges along the bedding
gg = . planes into thinner slabs which are loaded on cars by derricks, then
& g EEDE ; taken to the mills for sawing into grindstones. The grindstones vary
z = §§ | in size from very small ones a foot in diameter up to those seven feet in
g diameter with a 14-inch face. The broken stone is worked up into
5 i - i various grades of scythestones.
A £ % As there are but two producers no tables of production and value
E s can be given. )
z | SAND AND GRAVEL.
o & ¢ CammeaEanane : i
2. 24X N PO : n Michigan has very large sand and gravel resources. The most im-
- &= « portant deposits occur in the form of ridges known as “hogbacks” or
z e : | eskers, in irregular hills, called kames, in out-wash plains and deltas,
E . ot s : _ and in old beach ridges, features resulting from the last glacial in-
?i éﬁ § Sonio g vasion. Only a small portion of the sand and gravel resources have
g B R é been developed. The chief developments are in the vicinity of cities,
z PR " 5 \ in river channels, and along the shores of the Great Lakes where means
z ER Sl 2 é of transportation are favorable. Large pits are locally developed in
E ‘ £ E w; building state award roads. The chief localities and counties in order
5 © e % E | of importance are: Detroit and St. Clair rivers and Kent, Washtenaw,
é ~ : 53 Macomb, Ingham, Livingston, Manistee, Oakland, Berrien, Jackson,
Y 32 s €% BRHESZBITE : 25 | Kalamazoo, and Calhoun counties.
' g:;’ E 2 £z k In 1915 Michigan produced 3,776,726 tons of sand and gravel valued
2 ; E 2 | at $1,036,739. This represents a gain of 18747 tons and a loss of
B EESREEnEEEny ¢ e ey ‘55 | $107,032 in value. The chief increases in quantity were in glass and
—SOE‘) 3 Teeasecannans D B2 T 5 molding sand, engine sand, and gravel and the chief losses in building
gz 2 CREEE RS : §§§ &g sand and paving sand.  There were but two producers of glass sand in
- : §§§§f 1915, hence figures of production and value are not given.
22200
5 = |22552
*L OTH
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AND VALUE OF SAND

AND GRAVEL IN MICHIGAN, 1904-1915.

Glass sand. } Molding sand. Building sand. { Fire sand. | Engine sand.
Year. . -
R o ) . L7 .
(%;It‘:n ¥ aluew Qnutzzq Value. C%lllgn Value ; ;E Value. Qtlll%? Value.
| )
i i
Tons. i Tons. Tons., Tons Tons
1904.. 0. L 167 147 $76,299 69,656, 830,898 . ... .1.. ... ... . 0o
1905.. .10 . . L 9,38 13,2471 263,315 148, OGa.a 000i%2,500,.......0.......
1906. 600 $3, 000 61,387 26,108, 403,199 127,037, .. .. .. 4,000 $400
1907...| 4,300, 8,600, 54,172 24,190! 451,646, 157, 100‘6 000 3,000, 1,534 153
1908...117,000.34,000, 4,584; 2,892 474,238 228, 895, ... .l L 1,991 319
1909...165,000:79,000] 53.226' 20,756/1,000.419! 327, 247 4,000, 2,000] 12,415 1,493
1910...]16, ‘712 23, 675| 93,812: 24,004!1,151,588| 334,336,5 000 3,000! 22,270 2,172
1911, .. « * | 68,878 17,901 833,729 247, 997x ® #1025,302 4,447
1912 ol * 152,433, 40,145 902,:)36‘ 204,115(. ... .|.. ... . 18,575, 4,774
1913. .. * * 150,763 17,493:1,326,016 415, 73/\4 542 4,542¢ 4,447, 647
1914...126, 033 32, 593 53,400. 36,583:1,088,650, 360,1 2 ........... 6,357 1,066
1915 ‘ 82,666/ 25,998 843,887, 236, 9a6‘4 601 5,751| 70,077, 2,794
Totals..|...... L [861,851 $325.616 8,898,89932,918,98.) PR RN 167,058,818, 265
i ‘ | [
Furnace sand. Paving sand. [ Other sand.
Year. ‘

Quantity.

Value.

Quantity. Value. Quantity. Value.

Totals. . ... ‘ ...................... 1,205,646] $249,763(............|..........
Railroad ballast. ’ Gravel. Total. Rank
Year. i
%‘;‘%n' Value. | Quantity. | Value. | Quantity. | Value. %‘i’%’,n' Value.
|
Tons . Tons Tons. Tons
1904, . ... o 236,803 $107,197|........0. . ......
1905. . .| ... ..ol 76,625 $32,321 414,509 210,609 10 11
1906. ... .......|........ 72,598 25,614 597,789 197,699 12 13
1907. ... ..o e 329,407 81,1821 1,024,641 289,595 10 11
1908, ... .. ... ol 312,262 94,081 2,591 370,365 8 9
1909. . .|....... ... ... 695,902 200,523 2,219,757 685,632 8 8
191G, . ... ..o b e 1,197,791 364,841 2,862,738 816,337 7 8
1911, b o 35,072 203,218| 2,185,165 565,969 9 10
1912, (.. ... | .. 1,409,180 407,925 2,681,821 818,603 9 8
913, ... .. . oo ‘ 3,928,874 915,205 6,422,818 1,528,892 4 5
1914. .. 7,565 $781; 2 140 359 530,338| 3, 757 979, 1,143,771 8 7
1915, .0 oo e r 7,094 671,970; 3, 776 726| 1,036,739 ........ ...
Total...|........|........|13,555,164/$3,527,218|27,123,337,%7,771,408,. .......0........

R 113,555,164

l

$3,527,218/27,123 ,337,%7,771 ,408J ..

*Included under other sand.

tIncluded under fire sand.
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SALT.

The amount and value of salt produced in Michigan in 1915 were
greater than any previous year. The total quantity produced in 1915
was 12,588,788 barrels or 917,812 barrels more than in 1914. The
value in 1915 was $4,304,731 or nearly $1,015,726 more than in 1914,
The large gain was due not only to the increase in production but to a
considerably higher average price per barrel. The average price in
1915 was $0.342 per barrel or $0.039 more than in 1914. Since 1905
the average price per barrel has risen from $0.196 per barrel to $0.342
per barrel.

From 1880 to 1892, Michigan held first rank in the United States in -

amount of production. In 1893, New York took first rank and held it
continuously, with the exception of 1901, until 1905 when Michigan
regained the leadership. Michigan has since held first rank with the
exception of the years 1910 and 1911.

The center of the salt industry in Michigan thirty years ago was in
Saginaw valley, especially along Saginaw river from Saginaw to Bay
City. The industry was carried on in connection with the saw mills.
More than 100 mills utilized their waste steam and fuel in evaporating
natural brine obtained from the Upper Marshall sandstone. With
the decline of the lumber industry in Saginaw valley, the salt industry
has become relatively unimportant.

The chief salt producing districts are along the Detroit-St. Clair
rivers and at Ludington and Manistee. In these districts artificial
brines are obtained by forcing water through casings down to the salt
beds and then back to the surface.

In 1915, Wayne county produced 6,977,500 barrels of salt valued at
$1,088,507, or less than $0.16 per barrel. Much of the brine is used
directly in the manufacture of soda ash, black caustic, ete., and this
accounts for the abnormally low price of the salt per barrel. In 1915,
St. Clair county produced 2,429,889 barrels of salt valued at $1,899,712,
or over $0.78 per barrel. In this county, a large part of the product
is table and dairy salt and this accounts for the abnormally high average
price.

Rock salt is mined by the Detroit Rock Salt Co. at Oakwood, a small
suburb on the west side of Detroit. The salt is obtained from a 20-foot
bed at the depth of 1,040 feet. Much of the product is used in curing
meats, fish, hides, and in the manufacture of ice cream.

In the Manistee-Ludington district, salt is made at Manistee and
Filer City, Manistee county and at Ludington, Mason county. In
this district, the salt is still made largely by the waste steam from
lumber mills.
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In 1915, this district produced 2,725,533 barrels of salt valued at
$1,109,237 or about $0.246 per barrel. Most of the product is of the
common fine and common coarse grades. Only one company produces
table and dairy salt.

Bromine and bromides are produced from natural brines from the
Marshall formation at Midland and Mt. Pleasant, and calcium chloride
at Mt. Pleasant and Saginaw.

NON-METALLIC MINERALS.
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PRODUCTION AND VALUE OF SALT IN MICHIGAN AND UNITED STATES,

1913.| 34,393,227%
1914.| 34,402,772

............ 11,528,800 33.52
............ 11,670,976 33.92

3,293,032
3,299,005

1860-1915.
Michigan production. Michigan.
Ll‘. S, £ ! Per Cellli o Val Michig
- production. et T loftotal. | & Jalue. T _
Year| SQuantity, | State Salt v g G g b “Mien- | B | Michigan. Rank | Pri
bbls. nspectors Quantity, igan. 3 anx g rrice,
Quantity bbls = Value. ; bbl.
bbls. i &
1860.f..... ... . ... 4,000 Lo
1861 .. . ... .. .. .. 125,000 ..o oo o [
1862. (. ... .. ... .. 243,000 ..o oo [
1863. (. .1 466,000 1. ..ol N P N b
864 .. L. 529,073 1. P P
1865.|. ... ...... 477,200 ..o B I P D I
1866.). ..., ... . .. 407,997 | ... $734,395 ... ... . $1.80
1867 .\ ... ... ... 474,721 ..o o 840,255 |. ... ... 1.77
1868. |, ... .. ... .. 555,690 .. L 1,028,027 . ... ... 1.85
1869 ... ... . ... .. 561,288 |. . ... 86,835 [....... 1.58
18700, . ... .. .. 621,352 ... .. ... R 820,185 |....... 1.32
1871 .. ... .. .. .. 728,175 ..o o 1,063,135 {. ... ... 1.46
1872.0 . ... .. 724,481 . ... 1,057,742 | ... ... 1.46
1873.|. ... ... ... 821,346 | ... ... L N 1,127,984 |. ... .. .1 1.37
1874, . ... . ... 1,026,970 1 ... . 1,220,094 .
18754, ... ... . ... 1,081,856 | ... ... ... .f........ 1,190,042
1876.|.......... .. 1,482,720 |, . .. ... . .. ... ... 1,556,865
1877\ .. ... ... 1,660,997 1 . 0 L 1,411,847
1878. 1. ... ... ... 1,855,884 | .. ... ... ... .. ... . 1,577,501
18794 . ... ... .. .. 2,058,040 | ... L R 2,099,200
1880. 5,961,060 2,676,588 2,485,177 41 .69 1 2,271,931 |....... 0.75
1881. 6,200,000 2,750,299 ... ... ..., .. 44 .35 1 2,418,171 | ... ... 0.85
1882. 6,412,373 3,037,317 3,037,317 47 .36 1 2,126,122 | . ... 0.70
1883. 6,192,231 2,804,672 2,894,672 46.74 1 2,344,684 |, .. .. .. 0.81
1884 . 6,514,937 3,161,806 3,161,806 48 .53 1 2,392,648 |, ... ... 0.757
1885. 7,038,653 3,297,403 3,297,403 46 .84 1 2,967,663 . ... ... 0.900
1886 . 7,707,081 3,667,257 3,667,257 47 .58 1 2,426,989 |. ... ... 0.661
1887. 8,003,962 3,944,309 3,044,309 49.17 1 2,291,842 (.., .. .. 0.581
1888. 8,055,881 3,866,228 3,866,228 47 .99 1 2,261,743 § ... ... 0.585
1889. 8,005,565 3,846,979 3,856,929 48 .17 1 2,088,909 |.. .. ... 0.541
1890. 8,776,991 3,838,637 3,838,632 43.72 b 2,302,579 |....... 0.600
1891. 9,987,945 3,927,671 3,966,748 39.52 1 2,037,289 | ... ... 0.513
1892.| 11,698,890 3,812,504 3,829,478 32.81 1 2,046,963 |, ... ... 0.523
18903.| 11,897,208 3,514,485 3,057,898 25.70 2 888,837 |....... 0.287
1894 .| 12,068,417 3,138,941 3,341,425 26.53 2 1,243,619 |, ... .. 0.375
1895.] 13,669,649 3,529,362 3,343,395 24 .46 2 1,048,251 |, .. .... 0.315
1896.| 13,850,726 3,336,242 3,164,238 22.89 2 718,408 |, .. .... 0.229
1897.1 15,973,202 3,622,764 3,993,225 24.99 2 1,243,616 1. ... ... 0.313
1898.] 17,612,634 4,171,916 5,263,564 29.88 2 1,628,081 ¢, ... ... 0.311
1899.1 19,708,614 4,732,669 7,117,382 36.14 2 2,205,924 | ... ... 0.309
1800.| 20,869,342 4,738,085 7,210,621 34.55 2 2,033,731 2 0.282
1901.] 20,566,661 5,580,101 7,729,641 37.58 1 2,437,677 1 0.328
1902.| 23,849,231 4,994,245 8,131,781 34.10 2 1,535,823 2 0.188
1903.| 18,968,089 4,387,982 4,297,542 22.65 2 1,119,984 2 0.260
1904.] 22,030,002 5,390,812 5,425,904 24 .62 2 1,579,206 2 0.309
1805.1 25,966,122 5,671,253 9,492,173 35.24 1 1,851,332 2 0.196
1906.1 28,172,380 5,644,559 9,936,802 36.31 1 2,018,760 2 0.203
1907.] 29,704,128 6,208,463 | 10,786,630 35.39 1 2,231,129 2 0.208
1608.}1 28,822,062 6,247,073 | 10,194,279 35.34 1 2,458,303 1 0,241
1909.] 30,107,646 6,055,661 9,966,744 33.10 1 2,732,556 1 0.274
1910.] 30,305,656 5,597,276 9,452,022 31.18 2 2,231,262 2 0.236
1911.1 31,183,968 |............ 10,320,074 33.10 2 2,633,155 1 0.255
1912.] 33,324,808 |............ 10,946,739 32.84 i 2,974,429 1 8.277
1 .
1 1 0.
1 1 0.

............ 12,588,788 [........

4,304,731

Tot'l.|............

............ 221,806,600 |. ... ....]. ...

$94,202,494

*Office of State Salt Inspector abelished in 1911.
1In cooperation with the Michigan Geological Survey after 1909.
IIncludes production of Porto Rico.
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PRODUCTION AXND VALUE OF

MINERAL RESOURCES OF MICHIGAN.

SALT IN MICHIGAN BY GRADES, 1906-1915.

Packers.
Table and dairy.
Year. Common fine. ; Common coarse.
Quantity. Value.
Quantity. Value. 1 Quantity. Value.
Barrels. Barrels. Barrels.
1906. ... 509,905 $362,368 2,927,478 $757,470 2,021,287 $618,727
1907 . ... 657,509 392,641 3.601,270 914,154 1,743,840 471,378
1908. . .. 584,452 620,647 3,454,062 968,617 2,020,956 610,286
1909. ... 585,370 732,907 3,530,303 1,125,095 2,103,719 647,878
1910. ... 798,434 565,653 2,216,181 734,828 1,092,465 596,301
1911. ... 817,486 742,702 2,362,075 698,203 2,070,745 745,720
1912. ... 905,593 920,782 2,225,337 645,692 2,086,492 835,673
1913. ... 1,028,000 1,037,402 2,704,936 852,135 2,259,164 896,521
1914, ... 1,092,344 1,025,164 2,668,989 911,016 2,380,378 870,715
1915. ... 1,233,117 1,420,382 3,006,644 1,181,337 2,265,352 1,001,167
Packoers. 3ther rock, ete. Brine and other.*
Year. —
Quantity. Vilue. Quantity. Value. Quantity Value.
i,, —
Barrels. Barrels. % Barrels.
1906. 91,098 $33,733 | ‘ 4,387,043 $246,462
1907 . 119,459 48,455 F. .o 4,664,552 235,729
1908. 134,726 53,669 | . 3,991,083 205,084
1909 . 93,357 3,883 ... 3,648,395 185,051
1910 092,426 43,942 4,104,934 211,317
1911 105,401 45,421 576,585 4,387,772 219,244
1912 223,866 84,638 763,908 4,737,038 236,852
1913. ... 50,557 25,971 727,364 4,756,779 237,431
1914 T 712,530 4,816,735 240,086
3 E S 5 T T 5,073,940 380,491
Total.
Year.
Guantity. Value.
I Barrels.
TO06 . . ‘ 9,936,802 $2,018,760
1007 . e . 10,786,630 2,062,357
1908 . o . .1 10,104,270 2,458,303
1900 . . 9,066,744 2,732,556
1010 . .« e 9,452,022 2,231,262
TOL L. 10,320,074 2,633,135
TO12. e 10,946,739 2,074,429
1008 . e 11,528,800 3,203,032
1O LA 11,670,976 2,209,005
LS . 12,588,788 4,304,731

*Brine only after 1910.
See common fine aud common coarse after 1913.
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PRODUCTION AND VALUE OF SALT IN MICHIGAN BY COUNTIES IN 1915.

i} Table and dairy.
|

Pac

kers.

County. o
Comion fine, Common coarse.
Barrels. ‘ &
Value. Barrels. Value. Barrels. Value.
Bay.............
Isabella . . .
Mason. . . .. * * 974,236 | $362,185 734,763 $338,933
Midland......, .. J
Manistee. .........|. .. 382,763 124,486 589,986 5
niste; 762 , 48 589, ¢ 258,
S%gglld.y& .......... | - : ; _ = 394,809 184,473 ° 9,210 )4 igg
S atr..... ... ... 956, 11: ©$1,251,436 934,304 401,292 497,728 234 1906
ayne............ 237,597 138,581 410,442 108,901 433,665 164:066
Total, barrels..|1,233,117 | $1,420,382 (3,096,644 $1,181,337 (2,265,352 [$1,001,167
I |
Tons.............. 172,636 . ........... 433,530 |.......... 317,149 |...... ...,
Other grades. ‘ Rock salt. 1‘ Brine.
County. i
Barrets. ‘ Value. ! Barrels. ‘ Value. ; Barrels. | Value.
i ; ! |
I]ii% NI \ ‘r ! | i |
sabella. ........ P - o4 | |
Mo 37,650 | $10,824 ..., [ 1‘ x|
Midland......... ! | ‘
g/lal_listee. . y * ‘ w1 4 # ‘
aginaw . 2 10,754 1,440 (.ol ; * *
Seelmaw. ! 4 | 40 | IRRERRE ‘ ) ;
Wayne......... ... I 29, 428 ; prorren 4 * | 5
| | | |
= { ‘ I
Total, barrels. . 113,148 | $32,806 ' * * 15,073,940 ;. $380,491
j 1 i : | Y
, ! : |
Tons.............. J‘ 15,841 J ............ ; * ® | 710,352
| VBE2 L.
; | i
i b
Total.
County. __| Quantity, Value,
per cent, per cent.
Barrels. Value.
Bay. ... ..o
Tsabella. . ... .. . ... ... . . .. 1 —an
Mason. ........ ... ... ... [ 1,786,027 $742, 247 12.18 11.78
Midland. [0
Manistee. . ..., . 980,377 383,639
Manistee. ... 980, 383,63¢ 8,92 12.80
%%gél}lfbw 414,695 190,626 3.40 5.79
'VV; Clair 12,429,889 1,899,712 19.00 42 .88
AYDe. ... 6,977,500 1,088,507 56.50 26.75
Total, barrels. ... ..... ... ... .. .. 12,588,788 | $4,304,731 [......... . .........
TONS. .. 1,762,430 ... i

*Included in total.
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CEMENT.

Growth of Industry.

Less than 1,000,000 barrels of Portland cement were made in the
United States in 1895, a little more than a fifth of the present pro-
duction of Michigan. In 1895, the rotary kiln, using powdered coal
as a fuel, was successfully introduced, and inaugurated the present era
of concrete construetion. Growth from 1895 to 1907 was phenomenal,
the production in the latter year nearly reaching 48,000,000 barrels.
The financial depression of 1907 caused a temporary check, but growth
was resumed the following year and continued almost uninterruptedly
up to 1913 when the maximum of 88,689,377 barrels were produced.
Over production in 1913 followed by general business depression in
1914 caused decreases in preduction for 1914 and 1915, the total pro-
duction being respectively 86,437,956 and 85,914,907 barrels.

A vertical kiln plant was erected near Kalamazoo, Michigan, as early
as 1878 for manufacturing cement from mart and clay. The enterprise
failed in 1892 because of the high cost of production. The Peerless
Portland Cement Co., in 18986, erected a vertical kiln plant at Union
City, Branch county, and began the successful manufacture of cement
from marl and shale. By 1902, however, rotary kilns replaced the old
vertical types. In 1897 the Bronson Portland Cement Co. erected a
plant at Bronson, Branch county, and next year the Coldwater Port-
land Cement Co., now the Wolverine Portland Cement Co., built a
plant at Coldwater and Quiney, also in Branch county.

The “boom’’ years of the Portland Cement industry in Michigan
were between 1899 and 1901, twenty companies being organized in this
period for the manufacture of cement from marl. Some companies
made very elaborate plans but never got beyond that stage. Only ten
reached the productive stage and but five are now in operation. Since
1896, thirty-four different cement plants have been projected or built
in Michigan. Twelve are now in operation.

Raw Materials.

In Michigan, the principal raw materials for the manufacture of
Portland cement are marl and limestone, and clay and shale. A small
quantity of gypsum is also used. The early companies planned to use
marl and clay or shale. ILimestone has been substituted for marl by
some of the companies on account of the great increase in kiln capacity
secured through its use. Of cleven plants, seven are using marl and clay
and four limestone and shale or clay.

The following table shows that Michigan produced 4,765,295 barrels

NON-METALLIC MINERALS. 341

in 1915 as compared with 4,285,345 barrels in 1914, an increase of
479,949 barrels. Shipments increased from 4,218,429 barrels in 1914
to 4,727,768 barrels in 1915, a gain of 509,339 barrels. Both pro-
duction and shipments were the largest in the history of the industry
in Michigan. The value of cement sold in 1915 was $4,454,608, as
against $4,064,781 in 1914, a gain of $389,827. The average price in
1915 was $0 942 per barrel or $0.022 per barrel lower than in 1914.
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GYPSUM.

The annual production of gypsum in Michigan from 1868 to 1890
never reached 75,000 tons.  The growth of the industry began in 1891,
and the production reached 139,557 tons in 1892. The financial de-
pression in the United States in 1892-3 caused a decrease in the pro-
duction to only 66,519 tons in 1895.  Growth was resumed the following
yvear and in 1899 the production reached 144,776 tons. From 1899 to
the present the growth has been almost uninterrupted. The maximum
production of 423,836 tons was attained in 1913. The production de-
creased to 393,006 in 1914, and to 389,791 in 1915.

The growth of the industry is chiefly due to the invention of wall
plaster, plaster board, fire-proofing, calcimines, and various cements,
From 1869 to 1887, more than 50 per cent of the mine product was
ground for land plaster. Since 1887, the grinding of land plaster nas
become relatively unimportant in comparison with the manufacture
of other gypsum products. Land plaster formed but 2.5 per cent of
the total production in 1915.

In 1915 there were 8 mines and 8 mills in operation. Seven mines
and mills were located near Grand Rapids and one mine and mill at.
Alabaster, Arenac county.

Three gypsum beds are worked in Kent county. The two upper
beds, respectively 6 and 12 feet in thickness, are near the surface. The
first is quarried and the second is both quarried and mined. The third
bed about 22 feet thick, is about 60 feet below the second, and is mined.
At Alabaster, the gypsum bed is from 18 to 23 feet thick and is quarried
on an extensive scale.

A higher bed has been discovered south of Alabaster in the vicinity
of Turner, Twining, and the deserted village of Harmon City, Arenac
county. It is from 50 to 100 feet above the Alabaster bed. This bed
is known as the Turner bed and appears to be from 5 to 22 feet thick.
Test holes north of Alabaster show the presence of a number of deeper
gypsum beds from 5 to 25 feet in thickness. Thick gypsum beds are
reported by well drillers at Ionia, Ionia county, and near Cass City,
Tuscola county. Beds 6 to 12 feet in thickness were struck in shallow
wells at Bellevue and Eaton Rapids, Eaton county. Gypsum was
formerly quarried on the west side of St. Ignace peninsula.

Gypsum also occurs on the east side of the peninsula and on St.
Martin’s Island.

For a more complete report on the gypsum industry in Michigan,
the reader is referred to Publication 19, (Geol. Ser. 16) Mineral Re-
sources for 1914.



PRODUCTION OF GYPSUM IN MICHIGAN, 1911-1915.

344 MINERAL RESOURCES OF MICHIGAN.
PRODUCTION OF GYPSUM IN MICHIGANX, 1868-1915.
]
. Gypsum | Rank.
Ground S b [
| calcined ¢ I Total |
Year. ; Ig%gsg?d linto 501%(?;‘;(18‘ pro&luction. Total value. —
A plaster. . Cons.
Tons. Tons. Qt'ilgfl' Value
Before 1868.1 132,043 146,328 $671,022 ... L
28,837 35,081 165,298 ... ..o
i 29,996 37,351 178,824 | .. ... ... ... ...
31,437 39,683 91,718 | ... oo
41,126 49,820 234,054 . ... L
43,536 54,209 250,524 |
44,972 59,606 297,678
39,126 53,849 274,284
27,019 10,914 37,933 195,386
39,131 11,498 50,629 248,504
40,000 9,819 {.......... 49,819 238,550 ...
40,000 8,634 .......... 48,634 229,070 ...
43,658 ,070 ... 52,728 247,192 1 Lo
49,570 18,929 1.......... 68,499 349,710 . L.
33,178 20,145 v ... 53,323 203,872 ... |l
37,821 24,136 |.......... 61,057 344,374 ... L
40,082 28,410 | ... ..., 68,492 377,667 1o L
27,888 27,959 | ... 55,847 335,382 1 .. . L.
28,184 25,281 |.......... 53,465 286,802 1. ... . ...
29,373 27,370 1. ... 56,748 308,004 | ... ... ... ..
28,794 30,376 ... ... .. 59,170 329,392 ... ...
22,177 35,125 {.....0.. .. 57,302 347,531 (..
19,823 36,800 1. ......... 56,623 353,869 | ... ... ...
12,714 47,163 15,000 74,877 192,000 | ... ...
15,100 53,600 11,000 97,700 223,725 | e
14,458 77,599 47,500 139,557 306,527
16,263 77,327 31,000 124,590 303,921
11,982 47,976 20,000 . 79,958 189,620
9,003 51,028 6,488 | 66,519 174,007
6,582 60,352 700 67,634 146,424
7,193 71,680 16,001 94,874 193,576 |........|........
13,345 77,852 1,984 93,181 204,310 |...... . ... .. ...
17,196 88,315 39,266 144,776 283,837 | ...
10,354 86,972 33,328 129,654 285,119 2 2
9,808 129,256 46,086 185,150 267,243 1 1
13,022 158,320 68,885 240,227 459,621 1 1
18,409 198,119 52,565 269,093 700,912 1 1
18,294 185,422 34,669 238,385 541,197 1 1
20,285 203,313 24,284 247,882 . 634,434 1 2
30,220 208,715 27,517 341,716 753,878 1 2
15,500 197,666 36,543 317,261 681,351 3 3
11,414 192,403 40,324 327,810 491,928 1 3
11,890 344,171 45,781 394,907 1,213,347 2 1
7,007 240,905 64,566 357,174 667,199 2 2
15,548 206,299 79,050 347,296 523,926 3 4
10,103 243,656 63,819 384,297 621,547 2 3
9,604 278,368 60,706 423,806 721,325 3 3
9,322 249,648 61,227 393,006 705,841 3 3
9,799 245,484 69,572 389,791 686,309 1. ... ...
Totals. .!1,242,276 (4,431,119 7,284,367 |$18,931,620 |........}........

997,861
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, . L AL L X ‘ CLAY.

Z- | The clays of Michigan are of three general classes, viz.: (1) morainic

“ | or drift clays (2) lake clays and (3) river silts. Deposits of kaolin or

LT L% china clays are not known in Michigan and the chances for the oc-
currence of commercial deposits of such clays appear to be small.  De-
posits of kaolin have been reported at various places in the Northern
Peninsula, but these as far as investigated, proved to be white or cal-
careous lake clays of the slip variety. The morainic clays—boulder
and till clays, are always calcarcous, some of them being very high in
lime. The lake clays are generally less calcarecus but locally, as in
limestone areas, they may contain a large percentage of lime. The
river silts are the least calcareous but they are usually gritty. On
account of the high content of lime most of the clays burn white. In
, many beds, however, there is an upper portion relatively free from lime
R ' which burns red, and a lower one very high in lime which burns white
‘ ‘ or cream color. The absence of lime in the upper portion is due to
i leaching.

The morainic or drift clays contain pebbles, and boulders hence the
: name “boulder clay,” and locally lime concretions. Screening and
N washing have been resorted to in some cases but the extra expense is
s ' . ’ generally prohibitive except in districts where good clays are wanting
“ or where the clays possess exceptional burning qualities. The lake
clays are comparatively free from pebbles and coarse sand but some

No. mines
quarries.

during year.
|
|
i
|
|
.
)

Shifts run by mills

capacity
of mill

24 hrs.
Tons

Kettles in mill.
0
28

PRODUCTION OF GYPSUM IN MICHIGAN, 1911-1915.—Concluded.

g §¥5%8 contain much very fine grit. These clays are generally suitable for
_‘ég g § making common brick and tile. There are inexhaustible supplies of
# ) such clays in the eastern portion of the Southern Peninsula from Arenac
TR pages county south to the Ohio boundary. Large areas of lake clays also
£ E RN ‘ occur in Chippewa and Ontonagon counties.
§ s FREES | - The morainic or boulder clays have been developed for the manu-
o [39 - e facture of common brick and tile at many places in the state but gen-
% T | E é ii::j erally on a small scale. The lake clays in the vicinity of West Detroit
E & | | = R353T have been developed very extensively for making common brick. Im-
- o .
T S portant developments have also been made near Paines and West
g g |3 555 g Saginaw, Saginaw county, and at numerous places in Lenawee, Monroe,
2| & |2 25 and Macomb counties.
<l Bl ' . In Ontonagon county some of the clays are of the slip variety and are
l;% 2 . soro suitable for glazing pottery. A deposit of slip clay is also reported near
c |8 é o 3 Harriette, Wexford county.
e o Most of the surface clays in Michigan are low grade and generally
e the mining of such clays is merely incidental to the manufacturing of
g % common brick and tile. Nearly all of the clay sold as clay in Michigan
- o is slip clay. It is mined chiefly near Rockland, Ontonagon county,
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and shipped to potteries in Ohio and other states for glazing. The
great distance of the beds from the centers of the pottery industry is an
effective obstacle in retarding development. In some years a small
amount of clay is sold for medicinal purposes.

PRODUCTION OF CLAY IN MICHIGAN, 1910-1915.

Slip clay. Brick clay. Miscellaneous clay. Total.
Year. —
Quantity. | Value.  Quantity. | Value. | Quantity. | Value. | Quantity. | Value.
Tons. Tons. Tons. Tons.
1910. .. 1,363 | $3,889 | 60 $105 $400 1,424 $4,394
1911. .. 1,744 5,000 18 32 150 1,764 5,272
1912. .. 2,034 6,164 ... oL 9 2,043 6,173
1913. .. 1,710 6,504 ... P 1,710 6,504
1914. .. 1,463 4.572 1o [P PN 1,463 4,572
1915. .. 1,198 3,805 # * * ® 3,142 5,605
Total .| oo U P 11,546 | $32,520

*Included in total.
POTTERY.

From 1899 to 1904, the development of the pottery industry in
Michigan was erratic, the total value increasing from $29,741 in 1899 to
$83,098 in 1902 and then decreasing to only $40,621 in 1904. Since
then the industry has made a substantial growth every year and the
value in 1915 was the largest in the history of the industry. In 1909,
the total value was $95,439 and in 1915, $521,989, or over five times
that of 1909. The largest gain was made in 1915, the value increasing
from $265,194 to $521,989, a gain of 96.7 per cent.

The products are chiefly flower pots, white ware, and porcelain
electrical supplies. Of six firms, three, the Detroit Flower Pot Co.,
Anton Hupprich of Detroit, and the Ionia Pottery Co., manufacture
fHower pots almost exclusively. The Jeffery-DeWitt Co., of Detroit,
manufactures various porcelain products—sanitary ware, insulators,
tumbling jars, crucibles, etec. The Mount Clemens Pottery Co.,
Macomb county, manufactures decorated ware.

The clays used for the manufacture of flower pots are obtained from
Michigan but those used for porcelain electrical supplies and white
ware are imported from other states or countries.

VALUE OF POTTERY PRODUCTS IN MICHIGAN, 1899-1915.

iPer cent.
I of total
product
in U.S.

NON-METALLIC MINERALS.

Gain
per cent.

|

Total value.

I~
63

~

$2,047 ¢

value.

Miscel-
laneous,

C. C. ware,
value.

Porcelain

electrical

supplies,
value

Red
earthen-
ware,
value,

No. firms.

Rank of
state

Year.

Totals. ...

*Included in the total.
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BRICK AND TILE PRODUCTS.

Raw materials. Most of the surface clays (see Clay) in Michigan
are of low grade and of three general classes, (1) morainic or drift clays,
(2) lake clays, and (3) river silts. The morainic clays are usually

calcareous, generally containing from 10 to 15 per cent of lime. They

also contain sand, pebbles and boulders, hence the name boulder clay.
Due to their sandy or calcareous nature, most of the clays are adapted
for making common brick and tile or low grade pottery. The high
lime content causes most of the clays to burn white or eream colored.
In some places, leaching has removed the lime to the depth of a few
feet and clay from this surface portion burns red.

Ixposures of clay or shale beds suitable for the manufacture of fire,
vitrified and front brick, vitrified tile, fire-proofing and other higher
grade products are not abundant. Near Rockland, Onfonagon county,
some of the lake clays belong to the slip varieties and are used for
glazing pottery. At Grand Ledge, Jackson, Corunna, near Bay City
and Iflushing, shales belonging to the coal measures have been utilized
for vitrified and front brick, vitrified tile, sewer pipe, conduits, fire-
proofing, etc. A project for the manufacture of front brick from Coal
Measure shales is now under way at Willilamston. The Baker Clay
Products Co., at Grand Ledge have a modern plant equipped with
continuous kilns and have begun the manufacture of front brick.

Production. In 1915, the value of brick and tile products in Michi-
gan was $2,248,068, exclusive of pottery, as compared with $2,434,872
in 1914. This represents a decrease of $186,804 or 7.6 per cent. The
quantity of common brick increased from 269,154,000 in 1914 to 277,-
399,000 in 1915, a gain of 3.7 per cent. The value however, decreased
from $1,633,216 in 1914 to $1,461,188, a loss of $172,028 or 10.5 per
cent. The average price of common brick in 1915 was only $5.23 as
against $6.07 in 1914, The value of drain tile decreased from $421 941
in 1914 to $305,156, a loss of $126,785 or 30 per cent. The cause of
the decreases in many of the smalier plants was the abnormally web
season, which prevented operation.

The manufacture of common brick has made great development in
the vicinity of Detroit where extensive beds of suitable lake clays
oceur.

In 1915, of a total of 277,399,000 common brick, 225,015,000
were made in Wayne county. Drain tile is next to common
brick in importance with a reported value of $305,156. Sewer pipe is
manufactured on a large scale at Grand Ledge and Jackson, but there
are only two producers, hence no figures of production and value are
given. Grand Ledge is also the chief center in the state for the pro-
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duction of drain tile. The manufacture of front brick in Michigan is
in its infancy but with one new plant in operation at Grand Ledge and
another being promoted at Willlamston, the industry bids fair to be-
come an important one. This will meet a great need in the state,
since large quantities of front brick are annually imported from border-

ing states.
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ANNUAL PRODUCTION AND VALUE OF SAND-LIME BRICK IN MICHIGAN AND UNITED STATES, 1904-1915.

Rank.

MINERAL RESOURCES OF MICHIGAN.
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SAND LIME BRICK.

The growth of the sand lime brick industry has been in the average
output of the plants rather than in the number of plants. In 1904
ten plants were in operation and in 1915, eleven. In 1904, ten plants
produced 9,886,000 common brick and in 1915, eleven plants pro-
duced 46,513,000 or over 4% times as many. The average price of
common brick in 1904 was $6.64 per thousand, but in 1910 it had
falien to only $5.81 per thousand.  The price in 1915 was $6.04 per
thousand.

; MINERAL AND SPRING WATERS.

The amount and value of mineral and spring waters produced in
Michigan fluctuate greatly from year to year. The principal factors
affecting the production are (1) general business conditions, (2) local
conditions affecting municipal supplies. The largest decreases in
production in Michigan occurred in the general business depression of
1906 and 1907 and of 1914. The municipal water supplies in certain
cities are unsafe or unpalatable, and consequently a thriving business
of vending spring waters has grown up in these cities. During the past
three or four years, the quality of the supplies has been greatly improved
through the installation of filtration plants or the development of new
sources.

A general though intermittent decrease in the production of mineral
and spring waters in Michigan has occurred since 1902, the production
falling from 8,653,690 gallons in that year to only 884,893 gallons in
1913, The production in 1914 and 1915 was respectively 931,343
gallons and 913,765 gallons.

PRODUCTION AND VALUE OF MINERAL WATERS IN MICHIGAN, 1900-1915.

w
Rank. E Total.
‘B Average
Year. (%@' Medicinal.] Table. price
pog= Value. Value. per gal.
Quan- °y Quantity.
tity. | Value.| o= Gals. Value.

<
1900. .. .. 6 4 28 3,398,996 $411,0935 | $0.121
1901. .. .. 2 1 28 7,019,168 1,195,614 ). o0 L 0.170
1902, .. .. 1 9 28 8,653,690 275,763 0.032
1903. .. .. 1 9 19 6,919,107 200,668 0.029
1904. .. .. 7 13 19 3,385,675 118,422 0.035
1905. .. .. 4 4 17 2,684,800 277,188 0.100
1906. .. .. 13 23 19 902,528 73,357 0.081
1907. .. .. 8 15 19 1,472,679 127,133 0.086
1908. .. .. 8 16 24 2,004,433 88,910 0.044
1909. .. .. 5 16 19 2,760,604 104,454 0.035
1910. .. .. 9 17 17 1,454,020 69,538 0.048
1911. .. .. 11 24 23 1,713,401 72,253 0.042
1912... .. 12 19 17 1,420,465 75,611 0.053
1913. . ... 17 24 20 884,893 52,642 3,605 49,037 0.059
1914. .. .. 16 20 22 931,343 70,310 12,252 58,058 0.075
F1915. .. ... o] 18 913,765 72,711 5,165 67,546 0.080
Total...|......[......[...... 46,519,567 | $3,286,509 | $114,140 | $890,610 $0.071

*Figures subject to revision.
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NATURAL GAS.

Michigan produces very little natural gas, and most of this is pro-
duced in the southeastern part of the state in Macomb, Oakland, and
St. Clair counties. Gas also occurs in Manistee county. In Oakland
and Manistee counties the supply is obtained from the surface de-
posits. The gas usually occurs in small volume and under low pressure.
The source of the gas is presumably the bituminous and petroliferous
Devonian formations which underlie these counties. The wells are
usually sufficient only for a family or two and usually last for a number
of years. Some wells “play out” in a few weeks, others last for many
years. In Oakland and Macomb counties 25 or 30 of such wells are
utilized by farmers for heating and lighting. According to reports
the gas wells in the vicinity of Warren and Royal Oak in these counties
have been declining rapidly in volume and pressure during the past
two years.

There are many artesian wells around Portage Lake, Manistee
county, which yield considerable gas. In 1913, a gas well was struck
near Onckama on the north side of the lake. It yiclded a large volume
of gas under a pressure of nearly 190 pounds per square inch. Some
of the other wells yield sufficient quantities of gas for heating and
lighting one or more dwellings.

In the Port Huron oil field, oil is obtained from the Dundee limestone
at depths varying from about 500 to 710 feet and many of the wells
vield gas along with the oil. The wells of the G. B. Stock Xylite
Grease & Oil Co. yield gas more than sufficient for pumping the wells.
A number of the wells of the Michigan Central Oil & Gas Co. are re-
ported to yield from 20,000 to 40,000 cubic feet of gas per day under
pressures varying from 125 to over 250 pounds per square inch. A
project was under way for utilizing the gas in lighting a small suburb
of Port Huron. A number of other wells in and about the city bored
for oil or water also yield more or less gas, which has been utilized for
domestic and industrial purposes.

At Mt. Clemens, some of the mineral wells yield gas nearly sufficient
for heating the boilers used in pumping.

The following table shows the production of natural gas for the past
five years:
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PRODUCTION OF NATURAL GAS IN MICHIGAN, 1911-1915.

} Domestic. Industrial. Other. Total.

! No. of
Year. | pro- ‘ .

ducers
; © Quan- 7, Quan- v, GQuan- T Quati- -
| WA | vale, P value.  GHM D Value, %ity.‘ Value.
M. eu. ft. M. cu. ft. M. cu. ft. M. cu. ft.
1911... 22 930 $930 ... L 800 $400 1,730 1,330
1912... 17 .. 1,020 900 3450 . 900 1,470
1913, .. ... ... P P e 1,805 1.405
1914 B D N CLLo 2ia42 1442
1915... 16 960 960 ... o 1,100 550 2,060 1,510
Total..|........ L S SRR R 8.937 - 87,357
PETROLIUM.

Oil has been found in small quantities at many places in Michigan,
notably at Port Huron, Allegan, and Baginaw. At Port Huren there
are about thirty productive wells, but they are very small, the average
yield being about one half barrel per day. The depth to the oil horizon
in the vicinity of Port Huron is from about 500 to 650 feet. All of the
wells yield gas which is utilized in operating the wells. A part of the
oil is used by G. B. Stock Xylite Grease and Oil Co. in the manufacture
of lubricants. The oil horizon at Allegan is about 1,300 feet in depth
and at Saginaw 2,300 to 3,000 feet. The flows of oil were similar in
quantity to those obtained at Port Fluron but the greater depth made
operation impracticable. There are but two producers of oil, hence
figures of production are not given.

The reader is referred to Publication 14 (Geol. Ser. 11), Occurrence
of Oil and Gas in Michigan. Publication 19, (Geol. Ser. 16) Mineral
resources of Michigan for 1914, contains a history of the developments
in the Port Huron oil field up to 1915.

TRAP ROCK.

There are inexhaustible resources of trap rock in the western half
of the Northern Peninsula, chiefly in the iron and copper bearing dis-
triets. Trap rock is quarried at Marquette and Negaunee, Marquette
county. Large quantities of amygdaloidal trap is produced incidentally
in copper mining. The trap rock from Marquette county is harder,
tougher, and less altered than that from the copper mines. The in-
ferior wearing qualities of the amygdaloidal trap however is partially
compensated by superior cementing power.

Most of the quarry produet is crushed for road material and con-
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crete. In some years a small amount is sold for rip rap. The great
distance from markets is a serious obstacle to the development of the
trap rock resources of the state.

PRODUCTION AND VALUE OF TRAP ROCK IN MICHIGAN, 1911-1915.

Crushed stone.
v No. of L . . c ll_si%r]alp. Total. Rank.
year. e toad making. Concrete. ubble.
producers. Value. Value. Value.
; :
Quantity. | Value. | Quantity. @ Value.
Tons. Tons.
1911. .. C3 U S 45,250 1838,420 | ... . ... $51,000 8
1912, .. 5 21,805 (318,366 11,855 | 9,340 | $8,500 36,206 8
1913. .. 5 24,020 | 23,369 * * * 92,201 10
1914. .. 5 25,600 | 24,863 4,448 4,771 {.o. ... 34,406 12
1915. .. 6 28,262 | 29,764 18,775 | 22,047 * 105,855 {........
|
!
Total...|.......... 100,677 ($96,362 ... ... .. .. ... B P $319,368 |........
*Included in total.
SHALE.

Shale is quarried in Michigan for use in making Portland cement and
vitrified and front brick, sewer pipe, conduit and vitrified tile. It is
quarried for Portland cement near Coldwater, at Paxton, Alpena
county, and in Charlevoix county, and for the manufacture of ceramic
products at Grand Ledge, (Eaton county), Jackson, Corunna (Shiawas-
see county), and Flushing, (Genesee county). A project is now under
way for the development of shale beds at Williamston for the manu-
facture of front brick.

Excellent exposures of Coldwater shale occur at Richmondville,
Sanilac county, and along the shore of Lake Huron from Forestville
to White Rock in Sanilac and Huron counties. Numerous exposures
also occur near Coldwater, Union City, Quincy, and Bronson, Branch
county. A number of exposures of Antrim black shale occur in Charle-
voix, Cheboygan and Alpena counties. IExposures of the blue Bell
shale of the Traverse formation occur near Rockport, Alpena county
and near Bell, Presque Isle county.

GRAPHITE.

Graphitic slate is quarried about 9 miles from I.’Anse, Baraga county,
by the Northern Graphite Works and the Detroit Graphite Company
of Detroit. The graphitic material is ground for paint. The mines
have not been operated during the past three years.
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QUARTZ.

Vein quartz is mined near Ishpeming by the Michigan Quartz Silica
Co. of Milwaukee and ground chiefly for wood filler and paint. Some
of the product is used in making polishes. The guartz rock is prac-
tically pure silica. The mills are located at Ishpeming, Michigan, and
at Milwaukee, Wisconsin. There is but one producer hence figures
of production are not given.

MINERAL PAINTS.

Certain iron ores are mined in Iron county by Pickands Mather Co.
of Cleveland, Ohio, for the manufacture of paint. The Acme White
Lead & Color Co. of Detroit, manufactures a large amount and a
variety of mineral paints. These are the only producers of mineral
paints, hence figures of production and value cannot be given.
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STMMARY TABLE OF THE PRODUCTION AND VALUE OF

1911. 1912.
Mineral Products.
Quantity. Value. Quantity. Value.

Brick and tile products, number of ’ :

brick..... ... .. ... . L 260,560,000 | $1,953,442 281,741,000 $2,350,606
Brick, sand-lime, number of brick. . 35,615,000 210,001 | 49,292,000 ' 316,732
Bromine....... P (a) (a) \ (a) (a)
Calcium chloride. . ........ .. .. .. .. (a) @) | (a) (a)
Cement, Portland; bbls. made, value |

cement shipped............ ... ... 3,686,716 3,024,676 | 3,651,094 3,145,001
Clay, tons. . ... .. ... i 2,202 5,437 | 2,043 6,173
Coal,tons. .................. ... .. 1,476,074 2,791,461 | 1,206,230 2,399,451
‘Copper, Ibs. . .. 218,185,836 | 27,273,155 (218,138,408 : 385,992,837
Graphite. ............ . ... ... P I A) |t (a)
Grindstones, tons. . ... ... e @) e (a)
‘Gypsum and gypsum products, tons i ‘

mined....... ... .. . ... . ... 347,206 573,926 384,297 621,547
*Iron ore, long tons................ 8,944,393 | 23,808,935 ' 12,649,296 29,003,163
Iron, pig; long tons made; value plg |

iron shipped. . . ................ 304,654 |(b)4,672,799 1 459,975 | (b)6,579,048
Lime, tonsmade................... 80,709 352,608 74,720 311,448
Timestone. . . ...l 1,001,835 |............ 1,139,560
Mineralpaints. .. ................ ... ... ... ... (€7 I I (a)
Mineral and spring waters, gallons

sold..... .. ... .o oL, . 72,253 1,420,465 75,611
Natural gas, M. cu. ft. 1,330 1,470
Petroleum. . .. @ [....o . (a)
Pottery.......... ... ..o 130,490 |............ 194,892
Precious stones.......... ... e
QUATEZ. . . e @Y (a)
TSalt, bbls. ... ... ... ... 10,320,074 2,633,155 | 10,946,739 2,974,429
Sand and gravel, tons. ............. 2,185,165 565,969 2,681,821 18,603
Sandstone. ... ... .. oo 12,985 ... ... ..... 16,438
Silver, fineoz. Troy................ 507,700 274,100 528,453 324,999
Traprock. .. ....... ..o i loen 51,000 - ..., .. ... 36,206
Miscellaneous. .. ... ... ... .. ], 161,030 (............ 522,141
Total. ........ ... ... . oo $65,077,232 ... ... ... $79,931,757

*Figures from Iron Trade Review,

TExclusive of bromine and calcium chloride.

(a)Inchided under miscellaneous.

(b)Excluded from total, covered by iron ore.

(c)Estimated.
{d)Copper sales.
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MINERAL PRODUCTS IN MICHIGAN, 1911-1915.
J R ! S —
1913 1914, 1915.
. . | z
Quantity. Value. Quantity. ! Value. Quantity. Value,
282,664,000 : $2,451,242 | 278,384,000 $2,434,872 281,819,000 $2,248,068
50,065,000 | 321,245 | 42,465,000 255,784 47,285,000 286,048
(a) (a) | (a) | (a) 600,325 494,271
(a) | @) i (a) | (a) 10,558 74,870
4,081,281 4,228,879 i 4,218,429 4,064,781 4,765,294 4,454,608
1,710 6,504 | 1,463 4,572 3,142 5,605
1,231,786 2,455,227 1,231,786 2,455,227 1,069,798 | (¢) 2,139,596
183, 853 1409 ‘ 28,442,806 | 158,000,748 21,426,122 238,956,410 | (d) 41,775,296
........................ I {a)
............. (a); (@) ' (a)
423,896 721,325 393,006 705,841 389,791 ’ 686,309
12,677,466 | 31,047,214 i 8,835,274 18,965,058 13,151,612 26,574:168
442,188 (b)6,568,920 | 379,618 (b) 5,229,948 | (b) 486,106 6,624,559
77,088 331,852 66,507 287,648 81,359 349,979
............ 1,408,708 |, ............. 1,457,961 |.............. 1,828,766
............ (a)I (€ 2 (a)
884,893 52,642 931,343 70,310 913,765 72,711
1,805 1,405 ,44 1,442 , 060 1,510
............ (€9 2 (€ I I (a)
............ 222,883 ..., 265,194 {....... .. ... .. 521,989
...................................... | (a) (a)
............ @) |ooees ] - (a) (a)
11,528,800 3,293,032 11,670,976 3,299,005 12,588,788 4,304,731
6,424 168 1,529,142 3,647,790 1,118,978 3,776,726 1,036,739
...... IR 19,224 | ... . ... @ | (a)
295,173 178,284 413,500 ' 228,665 585,933 297,068
............ 92,201 J.. ... .. 34,406 |.............. 105,855
............ 540,626 ] 565,147 L. 119,905
\
i —
............ 77,860,192 i Lo oo o 894,008,349
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BRICK AND TILE MANTUFACTURERS, 1915.

Operators. f Office. | Works.
) 71
Allegan County: |
Allegan Brick Works.¥. . ......... . A Allegan. ..o oo Allegan.
Zeeland Brick Co.. ..« ..o oo | Zeeland. . ... ... ... ... .. Zeeland.
Barry County: .
Leonard, Wm. ..« ................. Delton. .. ... . ... ... o e Delton.
Bay County:
Michigan Vitrified Brick Co. Bay City........ ... .oet Bay City.
Berrien County:
Mamer Brick Co................. .. Benton Harbor............. ... Benton Harbor.
Branch County:
Reynolds & Son, Lorenzo D.......... Quiney... ... ... ... .. ..o Algansee.
Charlevoix County:
Boyne City Brick Co.............. Boyne City............... ....| Boyne City.
East Jordan Clay Products Co. . ... Tast Jordan. ............. ....{ East Jordan,
Northern Brick Co............... Boyne Falls............... ....| Boyne Falls.
Chippewa Counly:
Rudyard Brl(’k Works............ ’ Rudyard. ... .... [ Rudyard.
Dickinson Counly:
Vulcan Brick Works. .. ...... ... Vulean... ... ... Vulcan.
Eaton County:
American Sewer Pipe Co.......... 1 Broad 8t., Akron, Ohio.........| Grand Ledge.
Baker Clay Co. ... ... ............ Grand Ledge Grand Ledge.
Grand Ledge Clay Products Co. ... .. Grand Ledge Grand Ledge.
Emmet County:
De Atment, C. A.. ... ... ... ... ... Petoskey . ................ ...l Petoskey.
‘Genesee County:
gftgf Br}(l)s .......................... é%las ........................ ,/éltlas
iff, Thomas. ........ ... .......... JHO . o io
%uigeld BIndfﬁ& '\F)\lle Works. ........ gufﬁeld .................. e guﬁield
¢Cann, Fred’k W. ... .......... ... FAINES. L aines
éharp, Frank. .....oooovoiniii, ».] R.ID. No. 1, Linden. .. ........ South Mundy.
Flint Clay Products Co.............. BN . . e e s
Gladwin County: . i
XKorkoske, Christ. . .......... ... ... Gladwin.................. Gladwin. |
Grand Traverse County: ;
Traverse City Brick Co..............] Traverse City............. Keystone. :
Gratiot County: :
Ashley Tile Co...................» U Ashley. ........ .. ... v Ashley. ;
Stevenson & Souns, David............ "Ashley..... ... ... .. ... Ashley. i
ithacghBrick & Tile Yards......... A %\Ithac}ala,.S ................ I\:Lhacia‘St
ee - P .. orth Star North Star.
Peet, C.D ... .. e North Star North Star. {
Ler G. Srmth & Fred Bernard....... ¢ 8t. Louis St. Louis. :
Riverside Brick & Tile Co......... & Sumner Sumner. {
St. Louis Tile Co............cih - 8t. Louis St. Louis. |
Hillsdale County: i
Jerome Brick & Tile Co............. [ Jerome............ .. Jerome.
Gish & Connor. . ................... | Waldron. . ..........ivennn ‘Waldron.
Ingham County: ‘
Clippert, Spauldmg &Co.......... oo lansing. ..o Lansing.
Tonta County: ‘
Brown, Albert. ... ............. ... SATANAC. . .o e Saranac.
Van Der Heyden, Fred H Tonia. . ...oveviiinenneenann Tonia.
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BRICK AND TILE MANTUFACTURERS, 1915.—Continued.

APPENDIX.

BRICK AND TILE MANUYACTURERS, 1915.—Concluded.

v

Operators. Office. Works.
i
Isabella County:
Kane Bros..............ooovuu. o0 Mt Pleasant. ... Mt. Pleasant.
Jackson County: ;
Simpson, Nathan F., Warden \hchlgan
State Prison..................... Jackson. ... ... ...... ... .. ... Jackson.
American Sewer Pipe Co............ Akron, Ohio.................. . Jackson.
Kalamazoo County: 3
Zeeland Brick Co............. ... ... Zeeland.............. ... .... Brownell.

Kent County:
Grand Rapids Brick Co........... .k

Sparta Clay Works. .. .............. ’
|

Lenawee County:

Laurenson & Saunders. .. ...l A

Wilt, C.
Britton Pressed Brick Co.......... 17
Atkin, Wm. T.... ... ... oo oL
Woodtord & Son, B.F.

Elis, G.D........ .....
‘American Brick & Tilé Co. .
Comfort, Albert A................. ¥

Macomb County:
Hartsig, Jacob. . ................. .
Hacker, Frank G. ...

Gass, Bast......... ... .....0....] ‘e
Mt. Clemens Brick & Tile Co........
Warren Brick & Tile Works......... e
New Baltimore Brick & Tile Co......

Manistee County:
Kujawske, Joseph................ v

Mecosta County:
Nehmer, Wm. F..................; ‘e

Midland County:
Rilett & Herwig, J. W...............
Midland Tile Works. ...............

Monroe County:
Meyer Bros................
Linenfelser Brick & Tile Co L
Angerer Clay Products Co...........
Strong & Son, John.................

Muskegon County:
Holton Brick Co............c.cio..

Newaygo County:
Stevens & Sons, Wm................

Ottawa County:
Zeeland Brick Co...................

Saginaw County:
Parker-Lohmann Brick & Tile Co...*.
Sperry Bros .
Day, James
Day, Thomas. ............
Saginaw Paving Brick Co

8t. Clavr County
Belknap & Plnlllps ..................

Sanilac County:
Croswell Brick Co................. -

Mich. Ave. and Fuller St., Grand |
Rapids.................. ...
Sparta. ... o e R

Warren. .

Mt. Clemens. .................
R. D. No.
Mt. Clemens. .....oooevevvnn..
Warren . ..

Oakhill......... .. .. ...,
Big Rapids. . .................

R.D. No.

Midland.

Maybee .
Scofield

Muskegon. . ....covveneeenann

R.D., Grdnt ..................

Zeeland . .

R. D. No.
Paines. . .
R. D. No.
R. D. No.

1850 8. Jefferson Ave., Saginaw..

Bell River Road, St. Clair......

T |

2, Washington.......

3, Coleman..........

10, Saginaw, W. S....
8, Saginaw..........
3, Saginaw..........

Grand Rapids.
Sparta.

Addison,
Blissfield.
Britton.
Deerfield.
Jasper.
Macon.
Morenci.

Tecumseh.

Centerline.
Clinton.

Davis.

Mt. Clemens.
‘Warren.

New Baltimore.

Oakhill.
Big Rapids.

Coleman.
Midland.

Azalia.

South Rockwood.
Holton.

Grant,.

Zeeland,

Saginaw, W. S.
Pawnes.
Saginaw.
Saginaw.
Saginaw.

St. Clair.

Croswell.
Sandusky.

Operators. Office. Works.
Shiawassee County:
Detroit Vitrified Brick Co........... Box 289, Corunna. ............ Corunna,
Tuscola County:
Thompson & Son, John Lo Tuscola. oo Tuscola.
Hall, Chas...........cviiniiiun.. Cass City . ... ..o Cass City
w [of .
%ygrfxeloz%yro Brick Co., Jacob..... ¢’ 291 Clippert Ave., Detroit... ... Detroit.
Haggerty, John S................ ... 1815 Dime Sav. BK. Bidg., .
Detroit. ... ... e Detroit.
Lonyo, Harsha Brick Co............ ".| 644 Humboldt Ave., Detroit....| Detroit.
MecDonald & Son, John C. .. ... .. .. 707 Hammond Bldg., Detroit. . .| Springwells
Ajax Brick Co......... ..., +.| 66 Buhl Block, Detroit.... ... .. Detroit.
Bunte Bros. Tile Co. ., - . iiiuiiy Flat Rock. ... ... ..o iiui, Flat Rock.
Clippert & Bro. Brick Co., Geo. H..v.| 1960 Michigan Ave., Detroit. Springwells.
Clippert, Wm. ... ..... ..., 1960 Michigan Ave., Detroit. Springwells.
Detroit Roofing Tile Co. ............ 308 Hammond Bldg Detroit . Springwells.
Mercier, Bryan, Lakae Brick Co. Michigan Ave. and Lonyo Road .
Detroib.. e v ieiee i Springwells.
Lonyo Bros.. ... «..| 613 Campbell Ave., Detroit..... Springwells.
Porath Bros...............ovcueenn. 306 Free Press Bldg Detroit. Springwells.
Sass Bros. & Stuve...... ... ... . 463 Lumley Ave., Détroit. .| Springwells.
Springwells Brick Co 1009 Hammond Bldg Detroit . Springwells.
Wolf Brick Co., F. H... .. 1467 Central Ave., Detroit. . . .. Detroit.
Pewabic Potterv & Tlle Co 2161 Jefferson Ave., Detroit. . ..| Detroit.
SAND-LIME BRICK PRODUCERS, 1915.
Operators. Office. ‘Works.
Genesee County .
Flint Sa.udstone Brick Co......covvvvnbl, Flint................... Flint.
Houghton County:
Lake Superior Stone Brick Co........... .. Calumet................ Ripley.
Huron County: .
Sebewaing Sandstone Brick Co.......... 40| Sebewaing.............. Sebewaing.
Jackson County: § _ .
Jackson-Lansing Brick Co.............. +77| Rives Junction.......... Rives Junction.
Kalamazoo County:
South Michigan Brick Co ............... » .1 Kalamazoo............. Kalamazoo.
Kent County:
Grande Brick Co. ..................../ s...| Kalamazoo Ave., Grand .
Rapids............... Grand Rapids.
Menominee County: .
Menominee Brick Co................... +..| Menominee............. Menominee.
Oakland County: .
Rochester Brick & Sand Co............. «..| Rochester.............. Rochester.
Saginaw County: P .
Saginaw Brick Co. .. ........oivvennn. ¢..| 321 N. Hamilton St., .
Saginaw.............. Saginaw.
Wayne County
Michigan Pressed Brick Co..............¥.| Cor. Lawton Ave., and M. X
C. R. R., Detroit...... Detroit.
Church Brick Co. . ........ciiiininrennn. e Sibley. ..ol Sibley.
Fairview Brick Co............coeiiunn.. Foot of Jean St., Detroit. .| Detroit.
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CLAY MINERS, 1915.

Operators. Office. Aine.

Ontonagon County: .

Emmond, Wm. ¥..... ... ... ......... .. ... Rockland...... ... ... .. Rockland,

Robinson Clay Products Co............. .. 1010 E. Market St.,

Akron, Ohio.......... Rockland.

Vogtlin, W.P............................ Rockland............... Rockland.

Jeffs, F. A "] Rockland............... Rockland.

Jeffs Land Co., Ltd Rockland............... Rockland.
Wayne County:

Geo. H. Clippert & Bro Brick Co.......... Detroit.................| Springwells.
Wexford County:

Stanley & Son, J. Z............. .. ... ... - .| Harriette........... .... Harriette.

COXKE PRODUCERS, 1915.
Operators. ’ Address. Location of plant. | No. of ovens.' County.
M
Michigan Alkali Co. ... ‘ Wyandotte. . . ... .. Plant No. 2....... 30 | Wayne.
Semet-Solvay Co. .. ... ‘ Syracuse, N. Y. ... .. Detroit........... 175 { Wayne.
NATURAL GAS PRODUCERS, 1915,
Operator. Address.

Benzte County

Gordon & Conklm ................................... Beulah.
Hillsdale County:

DeWitt, C. Ml..... .. Osseo.
Macomb County:

Hanekow, Mrs. Wm. H......... .. .. ... ............. ‘Warren, R. F. D, No. 2.

Hartsig, Wm. L. Warren, R. ¥. D. No. 2.

Jacobs, Edward and Otto. ... ... .. . ... 0o Warren, R. F. D. No. 2.

Llwart Franz...........c.. i Warren, R. F. D. No. 2.
Oakland County:

Landau, Bd.. . ... ... ... ... ... Royal Oak, R. D.

MecClelland, James. ... ......................... ... .. Redford.

St. Clarr County:

aas, H. G
Michigan Central Oil, Gas and Mineral Co
Michigan Development Co
Stevens, H. Leroy
Stock Co G. B,
Mason, FOE T T
Howe, Geo. W........... y
Lawrence, Gillett

Washtenaw County:
Harmon, H.E.......................... ... ... ...

Wayne County:
Becker, Itving

Port Huron, 1615 Griswold St.

Port Huron.
Port Huron.
Port Huron.
Port Huron.

Port Huron, 2478 Military St.
Port Huron, 4008 Military St.

Port Huron.
Port Huron.
Marysville.
Port Huron.

Willis.

Redford.
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Cleveland Stone Co.....................%. Cleveland, Ohio

The Wallace Co. ,

......... Eagle Mills.
io..... Port Austin.

Name. Address. ; Quarry.
|
|
Detroit Graphite Co. .................... ... 10, 12th St., Detroit. ... ... L’Anse.
Northern Graphite Co.............. .. .. .... L’Anse................... L’Anse.
GRINDSTONE AND SCYTHESTONE PRODUCERS, 1915
| !
Operator. Office [ Quarry.
|
Huron County: % J
] ..... Grindstone City.

PRODUCERS OF GYPSUM PRODUCTS, 1915,

Operator. Office. Name of plant. | Location of mine.
i United States Gypsum Co.......| Chicago, Ill...... ... Alabaster. .. Alabaster.
¥ United States Gypsum Co Chicago, Il1.. .. .| Midland.... .| Grand Rapids.
Acme Cement Plaster Co.. St. Louis, Mo....... Mill No. 5......| Beverly.
Michigan Gypsum Co. ... .. Grand Rapids. ... |........ ... ... .. Grand Rapids.
American Cement Plaster Co Ea;\rﬁnc}?, {,(as. . Gra?d R?H)id& ..| Grand Rapids.
. 2 ich. Trust Eagle Mill... .. .| Grand Rapids.
Grand Rapids Plaster Co. . ... Bldg., Gd. Rapids. . .| Grandville... ... Grandville.
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LIMESTONE AND LIME PRODUCERS, 1915,

Operators. Office. Quarry.

Alpena County:

Collins, R. (also lime)........... 151 Water St., Alpena. ........ Alpena.

‘\I1ch1gan Alkali Co......... Wyandotte. . ................. Wyandotte.

Great Lakes Stone and Lime Co “Alpena. . ......oooi ., Rockport.
Arenac County: :

McDonnell, Jas. (ime).......... Twining. .. ..o, . Omer.
Charlevorr County:

Northern Lime Co. (lime)....... Petoskey.........cc.oviiin.n. Bay Shore.

Charlevoix Rock Products Co.

(@lsolime}. .................. Charlevoix........... ... ... ... Charlevoix.

Cheboygan County

Campbell btone Co. (also lime).+.| Indian River.................. Afton,

Cheboygan Limestone Products Co Mackinaw City............... Mill Creek.
Delta County:

Delta Contractmg Co.vinnnnn . Escanaba........ ... 00 L, Escanaba (Hyde).

Bichler Bros. .................. Gladstone. ................... Pine Ridge.

Bichler, John....... ... . 0l GroOS. . it Groos.
Dickinson County:

Metronite Co., The............. Milwaukee, Wis............... Felch.

Emmet County:

Antrim Lime Co. (lime).........| 912 Mich. Trust Bldg., Grand
Rapids.......cociivininnnn Petoskey.

Northern Lime Co. (also lime) ¥~ .| Petoskey..................... Petoskey.

Petoskey Crushed Stone Co.. cqen | Petoskey. ool Petoskey.

Mackinac County:
Ozark Stone Quarry
Unlon Carbide Co. . ...

Ozark.
Hendricks Quarry.

k
42nd St. Bldg., New York
Fiborn Quarry.

Sault Ste. Mane Ontario, ‘Can. .

Marquette County:

City of Negaunee............... Negaunee.......... ......... Negaunee.
Menominee County:

Menominee Stone Crusher....... Menominee................... Menominee.
Monroe County:

Shore Line Stone Co..ovvvninnnn MONTO. . ., it ieerenonnn Frenchtown.

The France Stone Co.......... w1800 Second Nat’l Bank Bldg.,

: Toledo, O..........ouvuu.. .| Monroe.
Chas. Angarer, Jr......oovvun. i+ Maybee. ... ...ooiviiiiiina.. Scofield.

Presque Isle County:
Michigan Limestone & Chemical | 55 Liberty S8t., New York, or
Co. v % Rogers City, Mich........... Calcite.

Schooleraft County:
The White Marble Lime Co....s .| Manistique................... Blaney, Manistique
(Also Iime). . .. and Marbtehead.

Delta Contracting Co........... Escanaba.........ccoouneun... Manistique.
Wayne County:
Solvay Procsss Co...oovvetl .. Syracuse, N. Y................ Trenton and Sibley.
Dunbar Stone Co............. «.; Detroit or River Rouge........ Mouth of Detroit
River.

MINERAL PAINT PRODUCERS, 1915,

Pickands, Mather Met Paint................. Cleveland, Ohio.| Iron county.

. SYPUIN N : Location of
Operator. | Pigment. Office. | plant.

| |
Acme White Lead & Whlte lead, red lead, litharge, |

Color Works........... orange mmeral ..| Detroit.... | Detroit.

Ditzler Color Co.........0. ... . . ... ... ...| Detroit | Detroit.

Metronite Co. .., . Whiting (paint filler) Milwaukee, Wis i Dickinson Co.

|
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MINERAL AND SPR

ING WATER

PRODUCERS, 1915.

Operators. Office. Spring.
Arctic Spring Water Co. . ... ....... 412 Ottawa Ave., )
Grand Rapids. . ... Arctic.
Bailey Marvel Springs Co........... Bellaire. . .......... Alden.
Willis, J. Lo ... o0 Bangor............. Beaver. .
Bromo-Hygeia Minerat Water Co..... Coldwater.......... Bromo-Hygela.
Charlevoix Mineral Water Co. ... . ... Charlevoix., ... ..... Charlevoix.
Crystal Spring Water, Fuel & Ice Co..| 35 No. Division St., .
Grand Rapids..... Crystal Spring.
Eastman Springs Co. ... .. .. ... .. Benton Harbor...... Kastman.

Polaris Water Co. .. ................
Mt. Clemens Crystal Springs Water Co.
Ogemaw Spring Water Co
Dewitt, C. M

Ponce de Leon Co
Pike, Lute H ... ..
Shorkey, Chas......................
Yypsilanti Mineral Water & Bath Co...
Magnetic Spring Water Co..........
Beard Hill Mineral Spring Co........

Charbeneau, Jno. H.................
Preussel, Frank W.. . ... ... ........

Oliver Co.......... ... ..ot
Wall, W. J. ...
Jackson, Roger
Sutton, Geo. ... ...

Silver Springs Water Co.............
Eureka Bottling Co.................

Marquette..........

Mt. Clemens

Lake Superior Mineral Spring.
........ Mt. Clemens Crystal Spring.

Bay City........... Qgemaw.

OSS€0. . .o Osseo.

Grand Rapids.......| Ponce de Leon.

Topinabee. . .. Sanitas.

Mt. Clemens. ..| Victory.

Ypsilanti...... ...| Moorman Well. A
Saginaw, W. 8. ... .. Andrew’s Magnetic Mineral.
105 E. Bancroft St.,

Toledo, Ohio...... Avoca
Mt. Clemens........ Maplc Leaf Springs.

47 Crocker Ave.,

Mt., Clemens......| Panacea.
Pontiac............ Welcome Island.
South Haven....... Crystal.

Crystal Falls...... .. Sterling.
Hartford........... Sultana.
Detroit............. Northville.
Mt. Clemens. .......| Eureka.

PETROLEUM PRODUCIRS, 1915.

Operators.

Address.

Michigan Central Ol & Mineral Co......... ... . ... ... 1807 Pive #t., Port Huron.

Stock Xylite Grease & Oil Co.,, G. B...... ... ... ...

.| Port Iuron.

PIG IRON PRODUCERS, 1915.

Name of Location of

Operator. Office. furnace. furnace.
_ Lake Superior Iron & Chemical Co. . ... Detroit........ = Boyne City... Boyne City.
Lake Superior fron & Chemical Co. .. . I Detroit. ... .5 Choeclay .. ... Chocelay.

Mitchell-Diggins Tron Co. ... .. ... ..
Detroit Furnace Co. . ...... ... ... [N
Detroit Iron & Steel Co........... 2L

East Jordan Furnace Co..............

Cleveland Cliffs fron Co........... 5.

Antrim JTron Co........... .. ... ... Antrim. . .
Pioneer Iron Co................. ... w.| Marquette
Pioneer Iron Co ..................... Marquette. ...
Stephenson Charcoal Iron Co..........|...........
Charcoal Iron Co. of America Detroit. ...
Charcoal Iron Co. of America Detroit.........
Charcoal Iron Co. of America. Detroit....
Charcoal Iron Co. of America. Detroit. ...
Charcoal Iron Co. of America. Detroit. ...

New Process Metal Co................ Marquette

Cadillac.
Ave., De
Ave., De

Cleveland,

1069 Jefferson
149 Jeiferson

Fast Jordan. . ..

Cadillac. . . Cadillac.
troit..| Detroit..... .. Detroit.
troit. | A & B, ... ... | Detroit.

Fast Jordan.

Ohio.! Pioneer No. 1.| Gladstone.
..... Auntrim.......| Antrim,

Carp River... .| Near Marqguette.
.| Pioneer No. 2.] Near Marquette.
..... i Stephenson...| Wells.
..... | Chocolay.....| Chocolay.

Boyne City.

Boyne City ...
Elk Rapids.

¥lk Rapids. ..

..... Manistique. . .| Manistigue.
. .| Newherry. ... Newberry.
.............. Marquette.
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POTTERY PRODUCERS, 1915.

Operator. [ Office.

APPENDIX.

SALT PRODTUCERS, 1915,

375

: Works.
|
i
Lonia County: 5
Ionia Pottery Co................. vlomia. ..o . Tonia
plomia. ..o .
Macomb County: :
Mt. Clemens Pottery Co....., ... J Mt. Clemens................ ... . .. " Mt. Clemens.

Wayne County:

Operators.

Office.

Works.

Bay County:

Isabella County:

Manistee County:

Mason County:

Midland County:

Saginaw County.

Detroit Flower Pot Co........ ..., 490 Howard St., D i
Jeffery-Dewitt Co. ....... . .| Detroit....... ..., <34t'r.01.tl.: DR ngg;%
HLDDI‘ICh)AIItOIl . .| 2161 Michigan Ave., Detroit... . ... | Detroit.
Pewabic Pottery & Tile Co. . | ... | 2161 Jefferson St., Detroit., ... ... .. 1 Detroit.
|
QUARTZ PRODUCERS, 1915,
Operator. i Office. S Mine.
i[_ |
Marquette County: i !
Michigan Quartz Silica Co.. ... ... } Milwaukee, Wis.......... ... .. . . .. i Ishpeming.
€

Hine Lumber Co. . ............ ... v
Van Schaack & Sons, Peter. .. ... . ...

Peters Salt & Lumber Co.,, R. G... ...
Filer & Sons, Vacuum Pan Salt Wks.
The Bncklcy & Douglass Lumber Co. .
Sands Salt & Lumber Co., Louis. .. .. B

Anchor Salt Co.............. ... ...

The Dow Chemical Co............ .

Mershon, Iddy, Parker & Co......}.
Bliss & Van Auken Lumber Co..... bl
Eastman Flooring Co., 8. L........ F
Estate of Edward Germain. ..... .. I

Saginaw Plate Glass Co. ..
Saginaw Salt Co... ..

Sta. A, Bay City................ !
118 Lake St., Chicago, 111, . ... ..

East Lake. .. ...................
Piler City. ..
381 River St.,
Manistee. . ......... ... ... .00

Ludington.................. ... .
Ludington. ....... ... .. .......

Midland........................

Saginaw........................
Saginaw, W. 8. ... ... ... .. ....
Saginaw, W. S. ... ... ....... . ...
Holland Ave. near Genesee St.,

Saginaw, E. S ..
Saginaw, W. S.
430 Shearer Bldg., Bay City. ... ..
Saginaw........................

W. Bay City.
Mt. Pleasant.

East Lake.
Filer City.
Manistee,
Manistee.

Ludington.
Ludingion.

Midlandg.

Carrollton.
Saginaw.
Saginaw.
Saginaw.
Saginaw W. S,
St. Charles.

. " Ottawa Lake. .................

Strable Salt Co Saginaw.
St. Clatr County: .

Michigan Salt Works..............~.] MarineCity. ... ................. Marine City.

Morton Salt Co.................. L. 717 Ry. Ex., Chicago, Ill....... .. Port Huron.

Diamond Crystal Salt Co.......... Wl St.Clair, ..o o oo Port Huron.

Marine City Salt Co................ Marine City.................... Marine City.
Wayne County:

Inland Delray Salt Co........... .. . Detroit...... ... L Delray.

Solvay Process Co.................. Detroit............. ... Delray.

Detroit Rock Salt Co........... ; Scranton, Pa Detroit.

Mulkey Salt Co................ 610 I quny Bldg., Detroit. ... .... Oakwood.

KaySalt Co................... Charleston, W. Va ... Ecorse.

Worcester Salt Co.............. 168 Duane St., New York, N. Y...| Ecorse.

Michigan Alkali Co. ... .. ...... Wyandotte. .. .................. Wyandotte.

Pennsylvania Salt Mfg. Co 115 Chestnut St., Philadelphia, Pa., Wyandotte.

SANDSTONE PRODUCERS, 1915,
; ;
Operator. i Office. Quarry.
|

Houghton County:

Portage Entry Redstone Co............| Jacobsville.................... Jacobsville.
Huron County: i

Cleveland Stone Co................... Cleveland, Ohio............... Grindstone. !
Monroe County:

Strouse, J.D....... ... ... L Ottawa Lake.
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SAND AND‘GRAVEL PRODUCERS, 1915, SAND AND GRAVEL PRODUCERS, 1915.—Continued.

Operator. ; Office. Pit. g Operator. ]‘ Office. Pit.

Calhoun County:

Alcona County: i
‘ March, Andrew. . .

.. CTnion City, R. F. D. 5... TUnion City.

Jas. Bell & Co................ Greenbush. ... ... . .. . .. - Greenbush. .
‘ Young, Willard A ... Ibion............... .. Albion.
Allegan County: | / Blowers, N, A Athens....... ... ... . .. Athens.
Sutler, Fred W. ... .. ... ... .. ! Byron Center......... .. " Burnips Corners. Funk, T, .+ Battle Creek, R. F. D. 2.. Battle Creek.
Wiest, Peter. ................ Dorr, R.F:"D.2...., .. . " Dorr.. Hiscock, Seth. ... . [ | 0] .. Battle Creek...,.. ..., .. Battle Creek.
Terpsira, Geo................ i Dunningville, R. F. D. 1 ' Dunningville, Grosbeck, Fred..... . . . .. " Burlington....... ... .. .. Burlington.
Kool, Henty. . ............... ! New Richmond. ........; New Richmond. Adrian, John. ... ...... .. .. . 323 Hamblin Ave..... ... DBattle Creek.
Pierce, Myrton.............. .. Otsego............. . .. Otsego. Crystal Band & Gravel Co.....| 12 E. Main St., Batile |
Powell, J.C.................. i Plainwell .. ... .. ... .. Plainwell. - . i Creek... ... . ... ... . .. Battle Creek.
Craine, W. C............ .. .. Douglass. .. ........ . Douglass. Br_owplee Park & Material Co. .| Battle Creek........ . .| - Brownlee Park,
Hilaski, Stanley. . ........... . 1 Hopkins, R. F. D. 3. . Hilliards. M{chlganvl'mted Traction Co. ¥ Jackson. .. ... ... ... . ... Marshall.
Try, W.G.... ... 0000 | South Haven, R. I'. D.'6.. South Haven. Prince, Wm_A ... .. 000 | Geresco. ... .. . . i Ceresco.
Purdy, P. ... .. .. r Fennville.. ... ... I Saugatuck. Phillips, L. W..... ... .. 0.0, | Burlington............ .. Burlington.
Gray, Tom C................ Fennville, R. W. D, 2. 7 7 e Van Sickles, Elmer..... ... . Alblon. . ... ... . 0 000 Albion.
Dendel, M................... I Allegan, R.F. D. 5., ... ' Mounterey. .
Stuby, J.F. ... ... . Moline. . ............... | Wayland. Cass County: | .
i La Grange Twp.............. ! Cassopolis.............. + Cassopolis.
Alpena County: ; A Crandall, Lester....... ... .. .. Cassopolis. .. ...... .1 Cassopolis.
Riley & Monkman............ | 501 State St., Alpena. .. .| Alpena. : Blanchard, A. G..... ... . ] P Niles...... .. ....: Niles.
: Graham, H. A.... .. .. . ... | Elkhart, Ind........... . TUnion.
Antrim County: J : . : B
Hilton, Robert. . ... ......... | Bellaire, R. . D. 1. ... Bellaire. | Charlevoiz County: | !
Sissons, B.E. . ... ... ... .. | Central Lake, R. F. D. 1. .| Central Lake. ‘ Healy, Chas. ............ .. .. . East Jordan, R. F. D. 2. ' East Jordan.
McPherson, Guy............. Eastport............... Hastport. | ‘
Campbell, W.. ", ............. Mancelona,.............. Mancelona. Cheboygan County: X !
Swan, GUY................... | Mancelona,. ............ | Mancelona, ‘ Charpointiar, Jos............. | Cheboygan, R. F. D. 2..., Cheboygan.
Burch, A, O.................. | Central Lake........... | Central Lake. . ; i
: Chippewa County: ! )
Arenac County: ’ * Belanger, Louis........... ... ! Sault Ste. Marie...... ... Sault Ste. Marie.
Wells, A. H.................. Standish, R. F. D. 2.. ... Standish. Rye, Jas............ 0.0 00 | 409 Maple St., Sault Ste.
Daniels, Wm................. Sterling, R.F.D........ Sterling. ; I Marie............. . ..  Sault Ste. Marie.
Rogers, Sidney............... Twining................ Twining. Clare County: | !
Mayor of Omer City.......... VOmer.................. Omer. Littlefield, J. L............... | Farwell................ " Farwell.
Barry County: l ; Clinton County: ;
‘Woolston, Chas. . ............ I .| Hastings. Parmenter, Geo.............. Shepardsville. . .........| Shepardsville.
Hitt, GE0. ... ov .. .1 Woodland., Gleason, 8. B..... .. ... .. POvid.... oo oL id.
Renkes, Fred............... .. [ ! Hastings. Allen, Frank. ...... ... .. .... I Elsie Elsie.
Dunham, P.O............ Grove Center. Keys, Hiram................. i St. Johns.
Clever, Daniel . . e Nashville. Wilhelm, Noah............... i ath.
Hinckley, C. G....ovuvoo. ... Hastings. Mich. United Traction Co. . ... . DeWitt
; Stowell, Elmer. .. ..., ... .. . , vid.
Bay County: ) : Coats, Lewey. ... ...... ... . Ovid
Hayward, R............... .. | Bay City, R. F. D. 3. ... Bay City.
Histed, C.D............... .. [ Munger. . ... ... ... ... | Munger. Crawford County: '
Whitney, Geo. A............. | Bentley................: Bentley. } Latham, Nathan J............ Grayling.
!
Benzie County: ! Delta C’_aun[y. ) |
Huddleston, Wm. ... ......... J Bendon, R, F.D.1..., .. I Bendon. Potvin, Louis. .. .... JGarden. ..., ..., Garden.
Betsey River Orchards, Ben 840 Ohio Bldg., Chicago, Chicago & N. W. R, i Chicago................ Escanaba.
Newhall& Co.............. I or Thompsonville, Mich; Thempsonville, | Escanaba Stone & Gravel .. Escanaba........ ... .. . IZscanaba, Flat Rock,
i i i Jorgensen, Adolph. ..., ... . .  Escanaba............ ... Escanaba.
Berrien County: | : i Bereman, Andrew........ ... | Gladstone.............. Gladstone.
Edgecombe, Geo. W..........| 439 Main St., Benton I : . :
< Harbor.... ... .. ¢ Benton Harbor, i Dickinson County: i
Warren, Paul B.............. | Takeside. .. .. . 1l i Lakeside. Chicago & N. W.R.R........ . Chicago................ Iron Mountain and Loretto.
Benton Harbor Sand Co....... . Benton Harbor..........i Benten Harbor. i Vulean Brick Works. ......... | Vulean................. Vulcan.
American Sand & Gravel Co...| Benton Harhor.......... | Benton Harbor. i
Garden City Sand Co......... Riverside..... ... .. Riverside. Eaton County:
Kerlikowske Bros........... .. | St. Joseph. ... .. .1 St. Joseph. 5 Palmiter, S. J................ Bellevue, R. F. D. 4., ... Bellevue.
Brown, B.C............. Berrien Springs. i Baroda. Hull Bros.................... | Dimondale. . ..., ... .. Dimondale.
Brewer, Frank. ... .... [ Galien................. Galien. Johnson, A, C............. ... Eaton Rapids...........] Eaton Rapids.
Thar, Anton. . ... i Coloma, R. F. D). 3 Riverside. LaRock, Hiram...... ... .. .. Grand Ledge............ [ Grand Ledge.
Broderick Bros. ... ... .. Riverside............... Riverside. ) Gates, Burton........... . .. Grand Ledge..... .} Grand Ledge.
Brant, Mrs. Rebecca.......... | Bridgeman .. .. .. Bridgeman. Kent, V. M.......... . 00000 Grand Ledge. .. .. | Grand Ledge.
Swank, Wm.................. ' Galien....... ... i Galien. Saler, HLI.................. Lansing, R. F. D. 6 .| Millett,
Mettger, Henry. .. ........... l Berrien Springs......... | Oronoka. i Wells, C.E.................. Vermontville............ Vermontville.
i i !
Branch County: ’ i I Genesee County: .
Werner, Jake F............ ... Bronson................ ! Bronson. i Bird, Jos......... ... ... ..., Davison................ Davison,
Barnes, Mrs. J. M............ Montgomery............ Kinderhook. Burns, Ed....... .. Duffield. ........... ... Duffield.
Brehm, Jno. H............... | Kinderhook............. Kinderhook. Farnham, Henry. . . . . Farnham, R. F. D. 3..... Fenton.
Clark, Oliver................. Kinderhook, R. F. D. 1..! Kinderhook. Flint Sandstone Brick C | Flint.ooooooo Flint.
Wilking, W. H. ... ... ... ... | Coldwater, R. . D. 3... .| Kinderhook. ) Reid, Alfred. . ... Flint.
Scott, F. D. . . Genesee.

Boston, H. W.. . [l Goodrich.
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SAND AND GRAVEL PRODUCERS, 1915.—Continued. SAND AND GRAVEL PRODUCERS, 1915. ‘cg,m,md

i
Operator. Office. : Pit. Operator. ’ Office. Pit
Iméza (;unu ’ e
! rawford, Geo. W, 1 s
Genesee County:—Con. ! Tonia Cement Products ¢4 | lonta, R.F.D.3..... ... Tonia,
Stine, Martin. ............... Goodrich............... ! Goodrich. V.[Illlér( %Igg?; .Ifrvo‘d.lfcvts Co.... [ II,O;;lsltd Main S -+ -.| lonia.
Bowles, B. . ... Linden................. { Linden. Normington, Frank . Y I{t”{? t, Ionla """ lonia.
Hogan, Daniel. . ............. Linden................. i Linden, Kndpp AN ! Ioma, . D1 Ionia,
Brown, D.................... Duffield, ............... | Duffield. ll‘OWbrl(Ige Forest P. : J IOmg R.F. D. 7 ........ Tonia.
Johmson, Ernie. . ... ... ... .... Swartz Creek i Swartz Creek. Soper, Trank onia........... .| Ionia.
Knox, Wi ... .. ... Linden............... | Argentine. Hazelitt, J. 1., i %om“d """"" Muir.
Goodrith, Wm. P............. Goodrich. .............. ‘ Goodrich, ansmger Samuel ... onia, Star Route........| Palo.
Bigelow, Edna H............. Grand Blane............ Grand Blanc. Gillmore, Niel, ... [ églrl%nla& R.F.D.1...... Saranac.
Tellows, Jas, M. . X : Shiloh.
Grand Traverse County: - Hau@erma?ls }ll\gfli)éfl """"""" Lake Od Lake Odessa.
Xoch, John............. ... .. Mayfleld. . ... ... ... Mayfield. Millard, Seymour .......... Lake %;a%{e Odessa,.
. Ronald Twp. Gravel Dit. .| . alo.
Gratiot County: Grle'\,ég’ )\2’% Gravel Pit. P"a]o,
Church, J.H................. Alma. ... oo 0 Keyser, Chas BE-CUr O Saranac.
Sawvel, Robert............... Breckenridge. ........... Breokenrldge. JRIF. D100 Saranac.
Lippert, Jacob............. .. Elwell. ................ Elwell Tosco County: :
Curtis, C....cooi Ithaca, R. F. D.6....... Ithaca. i Boomer & Son, Jno ., -
Haas Bros. ......o.ooovono... Northstar, R. F. D. 3....| Northstar. 4 PR Tawas City............. Tawas City.
’\I’;QllnhnWA' . gumnep REDe gumner. Iron County: |
iles, WIl. ... oon e inn e Sumner, R. ¥. D. Sumner. Kimball, Ra c
. Chicams AT e o rystal Falls.......... .. Crystal Falis.
Hillsdale Counly: _ LR Milvaiee & 5 Paul|
Crowl, A. . ... ... ... .. Camden. . .............. Camden. T T I e | Chicago................ Crystal Falls.
Morgan, H. C.............. .. Camden, R. F. D. 37....| Camden. Tsabella County: i
Sholfield, H. C............... PAttstord. . o ovv it P‘}ttsford. ; Winans, Frank. . ... Blanchard
Thompson, L. W........ ... .. Waldron. .............. ‘Waldron. Coughlin, Wi, . [ | Sheph 1‘ Blanchard.
Wolcott, G. Nelson B. . ....... Hillsdale. .. ... ... ... Hillsdale. ! Dexter, James. .. epherd, R. ¥, Shepherd.
Kline, H. N .., ... ... 0. Camden................ Camden. ; TERTEEE Shepherd Shepherd.
Jackson County:
Houghton County: Greenvil
Winona Copper Co. . ......... WINoRa . - oo ee v ‘Winona. (,ooplg1 l[(‘ergil &VelCO .. s %Eefiggme | ‘I‘}I(’/kerman Lake.
Huron County: %ﬁéﬁfﬁtr‘i ghlils """"""" Jackson lId%l}”{T,S()()r;l
Conkey, Sam................. Caseyille. .............. Caseville. Blake, Wm. ... '4 " : e %g((k:toe;\: alr{t %VGD Jaclson “ Jackson.
Merrick (,:mve‘l Co..oooiiin Pigebn. .. ............... Pigeon. meons Wi p (123 son, 6...... ‘ Jackson.
Wallace Co., The. .. .......... Port Austin............. Port Austin. Meyers, Albert -linton St., Ja(‘kson Jackson.
Haskell, Miss Eliz. A.......... Port Austin............. Port Austin. Watts, C. It }3;&223 % ]T .| Jackson.
Berm, C. E. . k f.D.2... L 1 Jackson.
Ing[;xha?n County: . s ler Hill T Mich. Central R. 1. %jértl;:)‘ft ................. ] Parma.
Artz, Joe. ... Leslie. ......coouiuvin . ec. r2? Bunker Hill Twp. Mich. United Traction Co Jackson . Bloomerville.
Atkinson, Mr .| Mason. ... ... S S W. Cor. Sec. 16, Vevay Twp. Hunn, G. L., .. .. Pa SOIL. .. ... \ Michigan City.
Bell, 0. E........... Mason or Lansing. ... ... Sec. 36, Delhi Twp. " The Greenville Gravel Co. .| G ile (e | Parma.
Burnker, Chas Leslie or Stockbridge. ... . Sec. 35, Bunker Hil Twp. | U7 T AR e sreenville, O. ...... Ackerman Lake, 8 miles S. of
Corwin, W. L Williamston Sec. 2 ‘Wheatfield Twp. Kalamazoo County ’ Jackson.
Couch, Chas................. Mason. .. ....... Sec. 25, Aurelius Twp Mich. United T/mctmn Co Tack
Curtiss, Bert................. Williamston '\T,lE (/or Sec. 21, Wheatﬁeld Miller, J. B. . o ‘ *A‘}fé\l?g{l ................ I Augusta,.
WD. Baleh, Wm AT AUgUsta. ... Augusta.
Potts, W. 8. . ......... .. ... Mason, R.F.D.1....... Masou. o Bglgli ‘LN;E] ‘?{ """"""""""" ‘ ﬁd%amamo """"""" ’ I(ai)amazoo,
Dubois, D.D................ Leste,................. Sec. 28, Bunker Hill Twp. BUUI‘I]’I(L Sam1®H. alamazoo. . ..., . ... Kalamazoo.
Frost, A.J. ...l Williamston. ........... Sec. 22, Wheatfield Twp. Haas Bros. . i Kalamazoo Kalamazoo.
Frost,J.F............. ..., Willlamston. . .......... Sec. 26, Wheatfield Twp. Huff, Archie. . T Kalamazoo Kalamazoo.
Holbrook & Skinner....... . ... I Tansing. ............... Lansing (Holt). Klepper Tacoh T Kalamazoo Kalamazoo.
Linn, Lew. . ... o .o Willinmston. . ._......... Sec. 15, Wheatfield Twp. Molhock, Peter. . R Kalamazoo. . .. Kalamazoo.
Sajer, H. E. . ... ...0co.ou... Lansing, R. F. D. 6...... Lansing. Owens, Michael. . DR Iﬁﬁgg}u?oo """"""" Kalamazoo.
Stockman, F. M ... ... ... .. Lansing. ............... I:ans‘mg. X Russell, Jas. T . ol Ry azZ00. ... ... ..., Kalamazoo.
Shortwell, E.F........ ... .. Leslie (or Stockbridge) . Sec. 35, Bunker Hill Twp. So. Mich, Brick Cd """""" 2AMaZ00. . .. .. ... Kalamazoo.
CT‘.mebLll Hugh.............. 1516 6th St., Bay City .. .| Mason. i Mich. United Traction Go. }(alﬁmamo ------------ Richland Twp.
Nice, Geo...... e MasOn. ... ooeeie Sec. 6, Vevay Twp. : Mich. Railway Engineering Go PGSR Augusta,
Okobock, Dennis. . ........... MasOl. . ..o Sec. 5, Vevay Twp. o Gunn, J. W : AAMAazo0, . ..., ..., .. Richland.
Potts, Wj;alter oo %\IdSOIl R. ; Iﬁ e Ib\iason. Merid ‘i """""""""""" Watervliet. ... ... ... .. Williams.
Rappe, A....... ... ... . ... Lansing or 'Lnsmg Jec. 16, Meridian Twp. Kal
Porter. . .| Williamston. . .......... Sec. 34, Williamston Twp. f‘ﬁ{éﬁ}‘goﬁ“ﬁ’lﬁg Kalk
Sheltraw, A, E. Saginaw................ Mason. Hayward, W F. alkaska. ... ... . . . .. Kalkaska.
Smith, Geo Mason. ... ... ..1 Sec. 10, Vevay Twp. o e TR e e South Boardman. ... .... South Boardman.
btevens T Bd EI&SOIL Siockhs gec .beIf;vak v]&:lpu T I Ke”ﬁ)?‘)ucﬂt]yﬂ
Vietory, War eslie or Stockbr: ge ec. 3 unker Hi wp. b BOs L e Ada, R. I s
Mlchlga,n United Traction Co..| Jackson................ Sec. 20, Delh1 Twp., Mason | DelSSv Jos..... .o Ada, R. F. 11:)) %? """" Ada.
and Haslett. ) Reed, Percy...... ... . . 1. Alpine. ...l fi%p_me.
Warner, MI...ooovvnnvnnen. .. MASOI. o0 v vereercncnen N. W. Cor. Sec. 36, Aurelius ‘ ]grewer Barl. ... ....... ... .. Byron Center, R. F.D.. .| B ,pme‘c i
. . Twp. Battjes Fuel & Bldg. Mat. Co..| Grand Rapids. . Gi;ﬁ% Ren gr.
Williams, C. W..........o.vn. Williamston. . . ......... Sec. 35, Williamston Twp. unker Co., G. W.,. .. .. . . Grand Rapids. .. ... . Crang apids.
Winters, J.P. ... Leslie or Stockbridge. .. .. Sec. 25, Bunker Hill Twp. Harrison Land Co., Ttd. | || . Grand Rapids. .. ... .. . Cran(l Rapids.
Graves, Frank................ Williamston. . .......... ‘Williamston. gfbg;gnt? %onstructlon Co. Grand Rapids. ... .. " ngg(d g:gig:
n,S. G........... ... Grand Rapids. .. ... .. .. :
Valley City Stone & Gravel Co. i Grand Rggiggf RO giggg %;Big:
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SAND AND GRAVEL PRODUCERS, 1015.—Confinued.

Operator.

Office.

Pit.

Kent County.—Con.
Tde, D. ... ci i
\Ialone\ Pat................
Holmgren, E. AL ... ... ..
Kriger, M. . ... ..
Ryno, M.J. ... .... ...
Farnam, Reuben. . ..
Standard Builders Suppl\' Co..
Kloote Sand and Gravel Co.

Lake County! N
Saunders & Co., G. W.........

Lapeer County
Hallock, Roy P
Miteen, Fred.................
Caley, N :

Leelanaw County:
Bronson, Margaret............

Lenawee County:
Shannon, F.J. ... 0
Smith, Porter Covovvreeennnn
Fuller, Charles . .............
Lockwood, Sam. .............
Lowe, Frank.................
Bvans, Geo. ...
Gillispie, R. P............ ...
Wilson, Ita. .. ... oo
Tecumseh Gravel Co..........

Livingston County:

Ohio & Michigan Sand & Gravel

CO et e
Coles, Ben. . .......oovevnn.n
Arnold, O.B. .. ... .
Butler, Dwight...............
Hosby, E. B
Thomas, Henry..............

Macomb County:
Horning Gravel Co. ..........

Pratf, Ben J. . ... ...
Clmpman, JaS. . e
Lake Side Ice & Coal Co.
Harder, Henry. ..............
Wacker, H. Jacob.......... ..
Savedore, JOs. .. ... Lo
Detroit Sand & Gravel Co.....
Superior Sand & Gravel Co. ...

Manistee County:
Hansen, Chris................
Hubbell Sand Co.............
Miller Bros. & Co............
Summerfield, Porter M........
Tarr, M. A. . ... oo
McMartin, Chas..............
Johnson, John................

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

Mason County:
Haul, EEd ..
Szymanski, Geo. .............
Wabr,John. ... ... ..o
Beaune, Oliver...............

Clark, Henry................. i

Grandville. ... ..........
Harvard, R. F. D. 40. ...
Kent City
Kent City
Ross, R. F. D
Sand Lake.
Grand Rapi

Grand Rapids........... )

Chase..................

Almont. . ..............
Goodrich.,.............
Metamora. .. ... ... ..

Maple City, R. F. D. 1...

Adrian. .
Clinton.
Hudson
Hudson
Hudson
N. Morenci.............
Tecumseh. . ............

Tecumseh, R. F. D. 3....:

Tecumseh..............

1025 Nicholas Bldg.,
Toledo, Ohio..........
Towlerville. .. ..........
GregoTy . .o vv v cnvirerons
Hamburg...............
Howell.................
Oak Grove.............

412 Weadock Bldg.,

Saginaw..............
Armada.
Memphis. .
Mt. Clemens. o
Richmond..............
Mt. Clemens............
Utica, R. F. D.

34 McGraw Bldg Detrmt‘
Detroit................. !

Manistee
Manistee
Manistee
Manistee. . .
Onekama . .
Chief, R.

Chief. . ..... IR :

Chicago................

! Custer, RE D2

Lorentz, Ferdinand. .......... :

Dodge, C. C
Edinonson, James. . ..........
Ferman, Rosman.............
Percy, Stanton. . ........... ..

Freesoil,
Frees:
Ludington, Box 68 ..
Ludington..............
Ludington..............
Tallman................
Tallman............. ...
Freesoil................
Ludington..............

T‘])2
{

Grandville.
Harvard.
Kent City.
Kent City.
Ross.

Sand Lake.
Grand Rapids.
Grand Rapids.

Chase.

Almont,
Goodrich.
Hunters Creek.

Maple City.

Adrian.
Clinton.
Hudson.
Hudson.
Hudson.

N. Morenci.
Tecumseh.
Tecumseh.,
Tecumseh.

Chilson.
Fowlerville.
Gregory.
Hamburg.
Howell.
Oak Grove.

Armada.
Armada.
Memphis.
Mt. Clemens.
Richmond.
Mt. Clemens.
Utica.

Utica.

Utica.

Manistee.
Manistee.
Manistee.
Manistee.
Onekama.
Chief.

Chief.

Michigamme.

Custer.
Freesoil.
Freesoil.
Tudington.
Tudington.
Ludington.
Tallman.
Tallman.

Ludington.
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SAND AND GRAVEL PRODUCERS, 1915.—Continued.

Operator. Office. Pit.
x\lécostﬁl Cou‘%zty:
onklin, Wm. ............... Big Rapids, R. F. Big Rapids.
Riley, J.E......... ... ... .... Millbrook, R. F. D 2 M%lbro%k.
Midland County:
Troyer, D.J.......... e Brier................ ... Brier.
Gehoski, Mike. . ............. Midland, R. F. D. 1..... Midland.
Missaukee County: .
Pickering, O. L............... Lake City.............. Lake City.
Reeves, Kary D.............. McLean, 1. ............ McBain.
Monroe County:
Failmstock, Emerson. ......... Carlton................] Carlton.
Stoeckert, Wm. . ............. Monroe. ............... Monroe.
National Silica Co............ Steiner................. Steiner.
Montcalm County:
Belknap Cement Products Co..| Greenville.............. Greenville.
Boerwinkle, Wrm. ... ......... Pierson................. Pierson.
Matz, Chas....... .00 0000 Plerson................. Pierson.
Tissue, Lenn................. Stanton, R.F. D, 1...... Stanton.
Sinkey, Mrs. L. M............ Carson City. ........... Carson City.
Larsen, Geo.................. Greenville, R. F. D. 3....| Greenville.
Williams, E.O............... Edmore. ............... Edmore.
Muskegon_County:
Bettis, Phil.................. Ravenna, R. ¥.D....... Ravenna.
Homer, Wm................. Ravenna, R. F.D....... Ravenna.
Valley, Edw................. Twin Lakes............. Twin Lakes.
Newaygo County:
‘Wentland, Mrs Johanna . Woodville. . ............ Woodville.
Hall, A. B. ' Newaygo.
Nleboer J t Grant.
Raymond R.J Grant.
Oakland&Cguntf
on, A. H. Birmingham, R. F. D. 2..| Birmingham.
Mich. Portland Cement Pa,vmg £ &
Co.ooovvii Griswold 8t., .Detroit. ...} Clarkston.
Ely, C...ooovviiiiii Farmington............. Farmington.
Rice, E.J................... New Hudson............ New Hudson.
Campbell, John. .. ........... Ortonville, R. F. D, 2 Ortonville.
Detroit-Oxford Gravel & Stone
Cooer it Oxford................. Oxford.
Bartlett, C. 8. & A. S......... Pontiac................ Pontiac, 2 miles E.
Kemp, 2 A Pontiac. ............... Pontiac.
Rockwell C.L............... Pontlac ................ Pontiac.
Slater Construction Co. ... ... Pontiac. ............... Pontiac.
Heal, Geo................... 66() Baker 8t., Detroit. Rochester.
Rochester Sand & Brick Co....| Detroit................. Rochester.
Boomer Sand & Gravel Co 520 Forest St. E,, Detroit..| Rochester.
Packham, H. H.............. 1715 Dlme Bk. Bldg., -
. betroit............... Goodison,
Adams & Cummings. ......... 1100 hresge Bldg., Detroit; New Hudson.

Oceana Counly:
Aldrich, A, O................
Golden Twp. Pit. ..
Twp. Board of Newfield. | ..
Cartright, Thos..............
‘Wherle, Frauk...............

Ogemaw County:
Brooks, H. I".................
Harvey, D...................

Osceola County:
Carmichael, Ed...............
‘White & Da.y ................
Stone, Chas. B...............
Hoogerhlde Jno..............
Marvin, Seymour .............

Hesperia. ..............
Rothbhury, R. F. D 1
Rothbury, R. Tr.

Rose City..............
‘West Branch, R. F. D. 1.

Evart, R. . D. 1.......
Evart..................
Hersey, R.F.D.1......
Reed Clt} R. F. D 6.
Tustin, R. F. D. 1

Crystal Valley.
Mears.
Hesperia.
Rothbury.
Rothbury.

Rose City.
‘West Branch.

Evart.
Lvart.
Hersey.
Reed City.
Tustin.
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SAND AND GRAVEL PRODUCERS, 1915.—Continued.
Operator. Office. i Pit.
Operator. Office. . Pit. N i
| Wayne County: . i
Ottawa County: : Detroit TUnited Fuel & Supply
Holthrop, Jno................ i Ferryshurg. ............ Ferrysburg. Co. ... Detroit, Free Press Bldg..| Utica and Detroit.
Graham, Mrs. T.............. Grand Haven........... Grand Haven. ; Wabash R. R. Co., American 1
Walsma Van Toll Co.........: Grand Haven........... Bass River. Silica Co. . ........ .. ... .. . Rockwood ... ... ... . .. ! Rockwood.
Van Weelden & Co., J.........| 609 Fulton St., Grand Thompson, W. R..... .. ...... " Detroit, 606 Kress Bldg. .| Detroit.
Haven............... Grand Haven. . Pryor, R.C....... .. ... .. Detroit, 933 Dime Bank . R
P Tsle © i Bldg............... .. i 14 miles E. of Rockwood.
resque Isle County: :
Kroll, Andrew................ PPosen.................. Posen. Weaford County: . |
' Selma Twp. Pit.. ... ...... .. Cadillac. .. ... ... ... .. i Boon.
Roscommon County: : ' Fewless, John................ . Manton, R. F. D. 3.... . Manton.
Campbell Gravel Co.......... | Roscommon. ........... Roscommon. : !
8t. Clasr County: |
%rmxtagect?ldney ............. ‘ ﬁtlﬁms, % g ]13) oo, Atgins.
inney, ester tkins, R. F. D. 1....... Atkins. ™ - T ~
Snyder, Wm. . . .. Atkins, R. F. D. 1....... Atkins. TRAP ROCK PRODUCERS, 1915.
I\ilt(c}hen Cyrfmus gmltgs 8ree§ ........... GOOd}?H?j " y
McGennett, Jas. . ...... ... .. miths Creek......... .. Smiths Creek. . ’ . .
Westrick & Son, C. A......... | Marine City............ Marine City. Operator. Office. Quarry.
Caldwell Transit Co. .. ... .. .. 1805 Dime Bk Bldg.,
5 &5 - ; - Detr?lr LS D T St. Clair River and Lake.
acques & Sons, E........ .... oot of 1st St., Dulut . .
Marine Contracti C 1 211 : 'St' ‘I‘)' Tt Huron . gorg guron. M%\%%f’tﬁego%ﬁt% ........................... Marquette. ......... ... ... Marquette.
arine Contracting Co........ Quay ort Huron.| Port Huron. ghe sztrll\i Cemetery Stone Co.............. Marquette. . ... ......... .. Marquette.
i ity o egAUNCE. .. . .. ... . ... .. ... Negaunee. .. .. . ... . ... ... Negaunee.
StH{flsegh County: I Colon Colon Marquette Trap Rock Co.............. .. .. Marquette. ... ... ........ Marquette.
Wade, H.H............... .. ‘White Pigeon ..| White Pigeon. Hou, . H
A , Y ghton County:
Kerlikowske Bros............. St. Joseph.......... ... St. Joseph. ’ Winona Copper Co................ ... ... Winona. . ............ .. .. | Winona.
Sanilac County: ! !
McKillen, David. . .. i Brown City............. Brown City.
Swaffer, Chas....... .. Deckerville......... .. .. Deckerville.
Buck, C.J................... | Marlette. . ....... ....., Marlette.
Gilbert, Geo................. { Melvin, R. F. D. 6...... Melvin,
Mills, Henry. S Minden City.. ......] Minden City.
Dawson & Son. ... ... | Sandusky............... Sandusky.
Shiawassee County: i
Graham, John................ Byron.................. Byron.
Shannon, A. E............... I Byron.................. Byron.
Schuttz, A. A................ " Laingsburg. . ........... Laingsburg.
Hibbard, Joseph.............. | Byrom.................. Byron.
Tuscola County: ]
Hill, Tom.................... Caro........... . ...... Caro. (
Baker, Gilbert................ Kingston............... Kingstomn. i
Whittaker, Benson............ Kingston. .. ............ Kingston.
Donigan, Jo%eph .............. Millington.............. Millington.
Hill, Elmer A.. ... ... ..., . Unionville. . ............ Silverwood.
Van Buren County:
Burger, F.A.. ... ............ Bangor. .. Bangor. . .
Hoppm A. D Bangor Bangor. :
Shine, John..... ... .| Bangor Bangor. .
McKee, Jr., Darwin Decatur................ Decatur. :
Orr,James................... Decatur................ Decatur. |
Sherburn John............... Decatur................ Decatur. L
Otis, L. Lo Kibbie. ............. ... Kibbie.
Wright, . E................. Lawrence............... Lawrence.
Fry, W.G................... South Haven........... South Haven.
Washtenaw County:
City Concrete éz Coal Co...... 1015 Dime Bank Bldg.,
Detroit............ ... Delhi.
Eddie, GEO. v oo Ann Arbor, R, ¥. D. 8. Ann Arbor. i
I*Iegel Fred.................. Ann Arbor, R. F. D. 3. Ann Arbor. {
Pease, Wm. .. ... .......... .. Saline, R. F.D. ....! Saline.
Youngs Ed.................. Sallne, R.ED........ .. Saline.
Crane, Mortlmer R.o...... ... 217 Mich. St., Ypsilanti..| Ypsilanti.
Tisifor, S. A....... ... . " 117 First St., ‘Ann Arbor..| Ann Arbor.
Washed (,Iedn Sand & Gravel Lo Ann Arbor........... ... Dexter.
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