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Geological Survey of Mictigan.
Lansginse, Mich, Dec. 31, 1902, approprintion of  Act 75, Session of
To the llonoruble Roard of (.enlnr:h 1899, ror printing, end start onthat of
Survey, AL 1L B President, I'at- Act 203, Session 'of tupi. The eom-
rick 1. Kelley, Delos Wall, Secretary: pletion and bluding of Velume VIII,

Gontlemien— Herewith T bheg to submit
my resort for the tiscal year from July
Ist, 1901 to June 501, 16020 and tor the

calendar year from pec. 3lst. 1901, to Printing of Parts | and {1 of Voi. VIil}
Dec. dlst, 19620 The annual reports and the Annual Rcrort for 1201,
are not in the cories of the scientific Vol Vol Sanvad.
reports, now extending to Vol VIII, Vill-i VITI-T1 R
in which the main scientitic work of  pypee 2 21 A% 218D 406% 3136 BT
the survey finds its place, but last year Printing and
my rveport, which you ordered printed, presswork .. 97 19 50 675 3ie 29
was extra large. 1 have in view of  grprections,. Q05
these fucts and the fact that in this,  qucioations. 8% 05 12 0n 284 16
the winter of the legislative session the Linding. . ... g 5o 198 21%  can GO
state printer will be extra busy, con- : s L e
densed my report so far as possible. slgq 87 L8121 5192 9%
FINANCES.
| o [
. ! = f
bR s f
o P ! ;
July Lo RN TITE  ON ol - 5
August 303 l\’ 4a0 AU IH 2
Sepaember oo, . e 264 67, ,}\ ot i Gt by
Supplementary 12 ool 23
Oclober S nn o0
Novemnboer I 27
December 41T 93
January Ty G 45
february 5 15 99
0 S N 16 8% Y 02
APUIL e e e e 301 VT4
’\L‘ ...................................... 7O 1nl s a6
3 JRTe 4R
14 1 HSUI S

Total

The above is the financial statoment
of the expenditure of the annual ap-
t'his frelndes the money
comjunction wiih the United
geological survey in the topo-
graphic survey of the Ann Arbor sheet
($2,000). which is included under ficld
expenses.  Salaries and office expenses
are less than usual. This does not in-
clude the expenses for printing which
are given below, We have used up the

spent in

1

which ig now In press
of this report, if you
most of thot.

ind the nrinting
seocorder, witl use

ES:WSU (‘Z,o 38 80'$8300 60

Vol. VITI-T........ ..ot § 198 87
Vol VIII-1............... L.l B81 27
Annual (1901 ... ... ... ... 328 45

Total ... . ... ... ..., $1709 03

1

*items cover a portion of the cost of
raper ahd binding of Vol. VIII-I.
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Publications.
e have been published by the
KQigry this vear Part IT of Vol. VIII,

Coaadin dMichigaoe its Alode of Qccur-
renve and Quality, 232 ond vill pages
with o plates, and the Annual Report
for 1501, 304 and viii pages, with 15
plates. -
Dart I of Vol VIII, upon marl and

the Tortlhud cement industry, which
will contain over 400 pages and over
20 plate will he practically tinished

ard with it the volume closes,
F00 pages. Tt will be not-
vwhole volume in ibs three

this yoo
beitg ahout
ed thot the

parts  clay, coad and marl - nertains to
the rawn materinds of Portland coment.
A foaiith past upon timestones should
have Beon aadded were it not already
too Lvoeo hut o jot of matter about
them i« ineltrded io the annunl veport
for ool and encugh more can he shid
to take A volinme tooitself,

Besivie the otficial pabliceations,  a
nuinbher of extvacts from them and oth-
er driiies hove appeared in the Michi-

igaa Miver. The Aleona Comnty re-
port boas becn reprinted by Killmasrter

and Saprpeesbes Moo Livingstan will
reprint i poper on the Phaint Socicties
of Went County beoa hotanical ma
zine, Uhe olbak ol map which ap-
peored ia the annaal received many
cornphimonts, which mainly belong
tor New Sifac Farmer & Co, oond
Swas venrinted, with o some othepr matier
veoarding dhe pavw o materinis of the
State, Gu the  anging souvenir pub-
lished for the mectitg of the National
Granes, Nov, T2th fo 10th, toot,

T adeo furni thee article on the
Nevthein int Coatiis bl for the
taenty-sceeond mnual cepeet of the 17,
SooGeologioal Sarves, pro 300 to 301 of
Port Lo and we furnished sorae ma-

Possedl Tor bis orti-
sntin the sane re-

terinl to Prof, 1O
clean Portland o

pori (pp. Vot nRG.

Pt almo codl voor attention (et nse
chrintiaw the credit of i to the work
aof Profo o RO Van Hise and his o it-

ants in the bron Coontry, Areo Deoverett
and L Tavior, on the surface geolo-
Zyv o oof the Unpper Peninenla, and Mr.
Rebert 100 Horton on 1he waler powers,
At of this v ork having heen done uin-
i e United States Gealogical Sur-
ves, bat upon the geology of the State,
ana with more or less gs=istance firom
me.  Nro Fronk T.everett has recently
voblisned a4 omonosraph*, which gives
tite «urfaee geology of the Lower Pen-
sl as far north as the end of the
Thenb and will soon take un one cove-
ering the whole of the Lower Penin-
st

*NLi, of the U'nited States Geologi-
cal Survey  “Glacial Formations angd
Drrain2ee Features of the Erie and Ohlo
Basine”” . :

.\\

Work in Hand.

C.o AL Davis has continucd the pre-
varation of the reports on ‘Tasceola
County at odd times; W. . Cooper

that of Bay County (and done rmucly
other incidental work); W. M. Grezory:
that of Arcnac County. !

These reports, which ad-|

are upon

/

jacent counties of the c¢oal basins, and' /

my report on
make up Volume [X.

W. H. Sherzer has a report on Wayn
County nearly ready. :

G. PoGrimsley. who has done o good
deal of waork on gypsum in  other
States, has contracted to propare a re-
port on the gypsunt of onr State.
Though a leadi State i the plasier
industrics, the inerense ot product has
net kept poee with othier States o 1ot

years., e has turned in o preliminnesy
report given Hhelow: ;
A PRELIMINARY REPORYT ON THE
GYPSUNM DEPCSITS OF MICH!-
GAN BY G. P. GRIMSLEY.
Historical Sketch, .
In 1927 an Tadion teapper hrought {o
e Shater Mission, which d hova ese
tablished two  years before pear the |

present site of the City of Grand Rap-

ids, o specimen of pyvpzam, which he
had  fournd on Ploster Creek, to  the
sonrth, bhut the eoft rocl geems to have

attracted Hitie interest untit 16828, wihen
Do Douglass Tovehtoar ealled pubine at-
tention to the deposift= in hie fivst Hoate

report and o wrote that the gyvpsuen . in
Kent Connty “cannot fail to prove o
subject of naoch value (o fhe oaical-
tural interests of el adpoiningg

this
oo

Hetion which

parts of the State,
bocime o reality neat 30 yueirs Lidter,
With to the Inelk of interest in
the subject of gypsum development in
this disteict, Dro Houghton fwo years
Liter wrote: “I'his should not he, for
the tivge s now coepive b when it e

ranird

quired  for uee ard o no eantingeney
shovid  be ailowed 1o arise that  will
coause it any loncer to Jie dormant.”
The next vear, ISHL Granger aiud iail
erected  the trst gypsum mitl, which
wos Joented on Paister Creelr, near the
Groedviile road. The mill was equip-

ped witn one run of mill stones, oper-
atad by wabter power and the piaster
was caleinsd in o two-harrel caubdron
Eettle. The manufaciure of plaster of
Paris was oo small featire of the waork,
as the mill was started for the making
of land plaster, of which the groester
portion was shipped by water to De-
trolt. Ten years Iater the home mar-
ket was o well developed that 60 tons
of plaster a day were hauled south of
Grand Rapids by the farmcrs of that
section, who paid $4.50 a ton for the
materiai at the mill.

Saginaw County should ‘s

N
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/
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This mill was later moved across the
Grandville raad apd  enlarged. The
control passed through various hands
until today it is owned and operated by
the Alubastine Company  of  Grand
Rapids.

In 1860 Mr. Freeman Godfrey enter-
ed the plaster husiness near the mouth
of Plaster Creck, and te his onterprise
and =kill is dve a great part of the ad-
vancement of the plaster indnstry.

The first 1 ter mill north of the
river was hailt in 1819 hy Mr. R, L
Dutterworih,  Thic nroperty wios sold
in 1806 te Hovey & Company.  who
erected o new mitl, and in 1860 (his
company  was  incorporated as  the

Grand Rapide Tlaster Company, which
now owns this origina?) Fagle mill and
the IMmmet mill, whiech has bheen huilt
in 1369 hy Tayvler & MeReynolds, a
short disianed bevond the Hovey milh
The Gypsum Producis Co. hiblt a nill
of one Rettle canaciiy within the elty
on the bank of the piver in 1898,

In 1500 the Tuzlich il w built to
the west of the dGirand Rapids Plaster
Co.. and is nov {he property of the
Tnited Stedtes Cypsum Company,

At CGrandvill the White and Redd
mills werve crecicd about 1872 and were
sobd in (298 to Mo Dunmoer, of Chicngo

The Red mill has Heen abandoned for
15 years, and the white mill hags not
been in operation for fornr vears, thoagh

it i well cquinped and the mnchinery
is kent in wood condition. The fwnre
will ot Grandviile was started in (875
by Tavlor & Day and sold 1o Dure in
18€e. T i now the property of the
United Sates Crpeam Company.

ThUe Alabhaster quarry and mill were
onctied in 1862 Ty Gearge 120 @mith, and
then operated wnder the vame of Smith,
Rullard & Co. The company was re-
organized in 1291 ns the Waoatorn Plas-
tor Worke, and in 1998 was echanged to
the Alabaster Company, TU is now
owned hy the Unifed Siates Qypeam
Company. he ills vo far mentioned
are the only onas in the State,

Location and Topography.
vpsum in denosits of economic im-
portaunc: is found in two portions of the
State, with o pessible third airea as vet
undaveloped. The two important sec-
tione are Grand Rapids and vieinity on
the western border of the Tower Pen-

insula, and -Alabaster on the eastern
bharder on Saginaw Rav. The third
Tocality, where very little is: known

concerning: the value of the deposits, is
near St. Tenace. on the Upper Penin-
sula. (and perhaps some of the north-
ern islands of the Reaver Island group,
where it wonld have to he mined.)

At the present time six mills and one
mixing plant are in operation near
Grand Rapids and one mill at Alabas-

/

ter.  These mills are cwhned. by four
companies two by the <vana iooprids
Plaster Company, one mill o0 the
mixing plont for the oanfecian of
Alabuastine wall finich, by the A8 &=
tine Company of Graoad T one
mill by the Gypsum Preoduceis . anud
three mills by the Tinit «f Stites Gup-
sum Company of Chicaco. In addition
three idle mills are tour + in the Grand
Rapids area.
The ills on
the State are

the we: o horder of
locnted i the valicy of
the Grand River, fast Lolow the rooids,
This river, ricing o the couiberre poat
of the Stoe, near Jdocteeom, tlows in a
windine chumnel vith o cenevadrorth-

west direction post Tocosingy to fonin,
where it turns west and wiah o Lorse-
shoe Lend near Grand Ropdds tiows

sontth thioush that city bendoeg o )
Sonthswest to Groandvide, and thei sices

its e thwest direetion to Taadloe Moohi-
gan .

Nese Crand fepids dhe river vories
in swidth fooom G600 o 2060 Teet oad bas
fall of o half foot dn o aiihe i the

northern got of the cite aod
rapids it fafls 12 foet G Qe
mile 4620 foet), crnd oo the
the Toke o distancee of 5 ailes i nir
Hne or 40 by the river ahie foll is leus
thaon =ix fect (H8)

The valley i abhout oy
miles wide helow Grooad
in o osieep Hlafl ot the
Lo 150 feet above the vallos
south ricing into rounded g
€0 {o 00 feot hezh. Onie of  these
ridees extends through ihe city from
Coldbrool avenne to Potton sireet and
another through the coathern port of
the city.

The
found near

and o
Rapide,
rtha eet 109
af the

Pideeeg
Piages

avpsomosonuth o of the rivor s

Placter Ceoel and its out-

crops in this creck hive boen traeed
fdr o distanece of o raile (rom the
Grandville road, north to tne oivern,

The bottom of the rock s sibout (0
feet above the priver,  North o of  the
river the anines enter the hill at the

lovel of the river pladn, bl on a down-
ward incline from  the level ef the
mroand ot the mills, thees niines
are locally ¢poken of as the caves, The
old workings, dprk ond - damp, have
been converted mushreom {aem.

ant

into n
In the ¢ity and north Levond the city
Hmits gyvpsom is found in the deep
welis at varying depihe hat it appears
to e ahueent in the welly to the enst ef
the gravel ridges which pass throagh
the town, Gypsum is also foumd in
the deep wells to the west of the city.
The vialley of the Gran 1l River widens
to the south near Grandville and the
drainage of the south is through Ruck
Creck. The quarries acve loeated
about one mile gouth of the river and
not f'\\r above its level. so that water

\
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is very o troublesome  and  requires
pumiping. The Alubaster quarry is
lecatea about three-quarters of a mile

from Saginaw Bay ana the bottom of
the quarry is 15 or 29 feet above the
water level. The gravel beach ex-
tends Lack a few hundred yards and
then the land is almost level for a long
distinee inland and is more or less
marshy. The gypsum is found at a
number of places to the south of Ala-
baster along the bay and can be seen
oul from the shore under the water.

Geology.

The interior coal basin of Michigan
is  almoest  entirely  surrounded by a
border  of lower carboniferous rocks
xnowr as the Geand Rapids formation,
which iu age probably corresponds to

thie St Louis-Chester, and Augusta
formations of the Mississippi Valley.
This formation is divided into the

Upper Grand Rapids, or as it is called
in the older writings the carboniferous
Hmestone, equivalent to the Maxville
lmestane of Ohio and -the Bayport
limestone of astern Michigan, and to
the St Louis-Chester of the Missiseippi
Valley, and into the Lower Grand Rap-
ids, called by Winchell the Michigan
sult group, but os it is without salt it
has been called by Lane simply the
Miclicen group and is thought to be
equivalent te the Augusta of the west,
The gypstin deposits of Grand Rapids
and Alabaster are found in the T.ower
Grand Rapids ceries. The thickness of
this group is stated by Rominger to be
184 feet, and it is underiain by the
Napoleon group of shales and sand-
stones 123 feet thick, which in turn
rest on the sandstones of the, L.ower
Mars=hall Zroup.

The depogits near St Ignace are in
the Salina or Moebnroe group of the
Siturian,  Gypsum is found in many of
the deep wells of the State, but these
have not been studied in detail at this
writing, -

MINES AND MILLS.
Alabastine Mine and Mill.
The old gquarry of George [T. White

& Co. was located just north of the
Grandville road, two miles south of
Frand  Rapids, but, as-the gypsum

showed gigns of exhaustion about 1876,
A new guarry was opened three-quar-
of a mile northwest. The old
quarry is now filled with water and the
new quarry Is I actlve operation. The
gyvpsum is found in. two strata, the
upper is six feet and separated by a
.foot or less of shale from the lower 12
foot ledge. The whole is covered by
12 to 15 feet of shale. The gravel cover
is of shallow depth.

The upper six-foot ledge is very fir-
rezular’ in its distribution and. runs

s

out to the east and west in this quarry.
On the north side of the aquarry both
Jayers of gypsum have disappeared
over an area 100 feet wide snd ex-
tending to the north. The gypsum at
the side of this space shows the so-
lution etfects of water in its irregular i
surface. "I'he main working is on the
12-foot ledge, which is capped in places
by fibrous gynsum. and the lowev 214
feet is a red gypsum rock with  red i
cone-in-cone aypsum, calied by /
the quarry mern, peneil rock.”
The bhottom rock o hard,
blue limcstone, called the (lint
rock. The lower portion regarded as
impure rock was formerly ground for
land plaster and the upper nine feet
were used for the caleined plaster. At
the present the red rock is used with
the white and analysis shows that it
is nearly as puare as the white.  ‘fhe~

\
i
\
|
|
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rock is blasted and broken hy sledge "=
-and

can be
into

wedge into Dblocks which
readily handled and loaded

Cmine cars which are hauled up an in-

cline track 320 fect long and dumped
near the mill.  For the manufacture
of alabastine tinish the whiter rock ¥s

,selected and haaled in wagons to large

storage sheds.

The overlving  shale was formerly
burned into brick by the company. but

as the aguarry was waorked farther and
farther awoay the hauling ol this clay
became mdare expensive and the hrick

work was abandoned. | The Trortland
cement mill at Newaygzo found this
shale was especinlly adapted for the

manufacture of their ecement and made

arrangeiments with the gypswam com-
pany to secure this shale which is

hauled 25 miles noreh on the Pere Mar-
quette.

The mill of the Alabastine comniny,
located about 700 feet north of the
quarry, is built in three sections, the
middlie one ig built of brick made trom
the quarry shale and is 215 {eet long
by 55 feet in width{ It containsg the
gricding machinery hnd the ealeining
kettles, and in the west part is the
hard plaster (plasticon) mixing oo,
On the west is a frame wing devoted
to land plaster and for slorage. on
the east is another frame building used
for sncking the plasters and for stor-
age.  The total Tength of these build-
ings is nearly 400 feet. The engine and

beiler house. built of brick, is to ihe
south of the center of this bujld_inﬁf
and separate from it.  The grinding

room is equippcd with two Butterworth
and Lowe nippers with the two crack-
ers below themn. North of the crush-
ers are four ruus of four-foot buhr
stones and one large verficul emery
mill. Above on the sccond fluor are
the elevators and the storage bins for
the ground plaster,

A\
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The c¢ileining room is east of the
grinding  department  and  is three
stories hipgh.,  The kettles extend from
the tirst floor up into the second, and
the storage bins are on the third floor.
There are four 10-foot Kkettles which
hold 10 tong each of gypsinn (lour and
are caldined in about three hours. The
finished plaster is dumped from the
kettles into fire-brick bins below and
fed into screw conveyors which carry
it to the sacking and mixing rooms.

The Alabastine mixing plant is lo-
cated neay the Grandville road, three-
quarters of a nifle from the caleining
plant and is the original Geo. H.
White & Co. gypsum mill enlarged and
remodelled for the manufacture of this
ornamental wall finish.  This mill is’
equipped with cight runs  of  small
buhrs fopr regrinding the plaster, and
with the mixing vals. .

GRAND RAPIDS PLASTER CO.—-

MINES AND MILLS,

'The mines of this company are on
the double entry system entering the
bluffs on the north side of the river,
The gypsum is worked out in vooms
40 feet square, and at the present time
the workings of mines No. 1 and No. 2
are connected and contain about 45
acres of rooms. i'he gypsum is work-
ed on the driti and bench system with
no uunder cutting and the roof gypsimm
is heavily timbherved. A yreological seo-
tion at the mine shows practically (e
same serics of gypsum and shinleg as
southi of the river but the upper six-
foot ledge is more constant and lefi
for the roof of the mine. The roek is
hauled in cars by c¢able up an incline
into the upper portion of the mill. Th

gypsum of this mine i< nearly of the
same chemical ¢composition as in the
other mines of this sccetion and is o

very pure rock as <shown by the fol-
lowing anadysis made of the crnshed
rock as it runs into the huhrs:

Witer
Silien ...

RUBRII
L01245

Iron and :\}u;nn.u 004495
Sulphuriec acid ..., .. REEE
Lime oxide ..., .. P L33115

L9289
i
This analysis propably represents
the following compounds in the rock
calculated on the basis of the sulphur-
ic acid: '
- Per cent.
Water ... B

Siliea ..o e .
Teen and aluming oo,
Sulphate of lime ..... [P
Carbonate of lime ...... e

100.335
The Iagle mill. No. 1, of this com-

pany is a central brick building for

4

the three 10-foot Ket(lvs with. the Two-
story frame buildings o the cast and
west, used for the grinding, mixing,
and for storage. The rock is erushed
in a nipper and cracker and ground in
four runs of buhrs. ‘I'be kagle mill,
No. 2. is equipped with three 10-foot
kettles and the crashing is done in a
Godfrey double  uipper  and cracker,
while the fine grindiug iz done in three
runs of vertical emery nilis.  For the
finest grades of work the piaster is re-
ground in two runs of svdl buhrs, The
special brands of plaster of this com-
pany are the Ilevcuies waoll plaster,
the Kagle and Accrn finish plasters.

The English Mill and Mine.

The Fngiish mill  of  the United
States Gypsum company ig locatod to
the west of the mills Inst descerihed. 1t
is a three-story frame building 40x00
feet with a mixing and rogzrinding room
to the east 60x10 fect The voek s
brought in mine cars fromm the shaft
down a slight grade to the second fioor
of the mill where the niyper and eracrk-
er are located. The ilnoken  rock is
then clevated 1o bins abhove the two
runs of buhrs and ene vertien] emery
mill in which it i¢ <2roand to toor
and carried by aooserew conveyvor and
clevator to the third Peor above the
two ten-foct Kettles, The mill has aiso
three sets of regrindine bathr steies
for the finer plasters  fbis mill was
crected in 1900 and has o dadly eapaei-
ty of 150 tons,

The gypsum rock is obtained tiom
under the same hill (hat i@ worked to
the cast by the Grand Hspias Plastor
company, but is reached by oo veridde:sd
shaft 62 feot in depth vhich staris on
the hill. The twelve-foot ledee is (dhe
one worked and the <six-foot fayver is
left for the roof,

Thk Gypsum Products Company Mill
and Mine,

The Towers mill andd
cated on the west bank of the Grand
river at the water's edos within  the
city nt the end of the (i . & 1 raii-
road bridge and  a  block bhelovw the
Pearl street bridge. 'The reck is heist-
ed through an eighty foot shaft and it
is c¢rushed in a nipper and cker of
the usual pattern and :@round in two
runs of buhr stones. The caleining is
carried on in o ten-foot kKettle putont-
od by Mr. Powers and differing from
the other kettles in the plan of the
flues.  The company is Kknown under
the name of the Gypsum Prodoets
company. The shaft was put down in
1896 and the plaster manufacture was
commenced in 1868, The compuny
make a specialty of a sanded pluster
known as Granite Wall Plaster.,  ior
this purpose the sand is dried in a re-

P

mine are Jo-
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volvings cylinder sand dryer. This is

the only gypsum ill in the stite using

wood for fucl and run by water power.
Tke Durr Mill and Mine.

At CGrandville ouly onye mill is now In

operation and is  known as the

Durr mill of the United States
Gypsum Coo The quarry is located

ahout i half mile cast of the mill and
the rock is houled in cars to the stor-
wwe sheds near the mill. At the pres-
ent tirme a shatt near the mill is being
comploted which reaches the gypsum
at acdepth of 32 feet. The gquarry shows
twenty feei of gravel resting on a dark
<hiale 0 foot in thickness just above
the eleven-foot layer of gypsum which
is worked. A hard shaly lime rock
forms the {loor of the quarry and is
four feet thicw and below this is o four-
teen foot vein of gypsum not worked.
A large e of this upper gypsum
has Leen worked out, and o1 the com-
pletioni of the shart this quarry will
probably be abindoned.

The gypsum rock is hauled from the
storagrs sheds by cable to the ground
tlocr of the mill, where it is crushed in

o nipper and ocracker and is hoisted
by eleviters to o bins  abeve the two
ecight-foot kettles  and  one ten-foot

The tindshed plaster is clevat-
varried by n long serew con-
vevor to the opposite end of the mill
250 foot, wheve 1iois mixed with sand
to form the Adamant wall plaster, or it
is ta out in the storage oo and
sackod s plaster of Paris. The stov-
age rvoomn is 360 by 90 feel with G900
tons capacity and conbecis the grind-

ing building with the Adamant build-

kettle
ed and

ing. The mixing department is equip-
ped with three Perfect sand drycers and
two iroughton mixers. The capacity

of 1he entire plant s about 200 tons a
dany.
The Alabaster Mill and Mine.

The Alnbaster mill is the oniy one in
the enstern part of the state, and s
Toeated at the town of Alabaster whichy
wias huilt by the company for the ac-
commodation of the worknen. The
oricinal mill of Smith & Compony was
destroved by fire in 1801 and was re-
Luilt in 1852, The main building is 40

hv 52 feet and Lo feet hizh., It con-
toins the grinding and caleiniog ma-
chinerv., o this has bheen added o
packing and storage room nearly as

large as the main part. Several other
buildinzs have bheen ercceted for the
carpenter and cooper shop, store room,

and a rock shed with a storage capaci-

ty of 2.700 tons. The grinding is done

in a Stedmidn  disintegrator  and in
three 1runs of buhr stones. Itor cal-

cining three ten-foot kettles ave used,
glving a capacity of 240 tous in twen-
ty-four hours.

N
The mill makes a special feature of
very fine plaster reground in two runs
of buhr stones, which is used for plate
glass grinding.  This fine groundplast-
er free from grit stands in high favor

among the plate glass works of the i

country, and most of the material for \ ,/ °,

this purpose comes from the Alabaster /

mills. [
The quarry is located one-fourth of a i /

mile back of the mill and shows a half / '

nmile fice of exposed rock. This is the [
largest gypsum quarry in the state and /),
probably in the United Stafes. The /
gypsum face is 16 to 22 feet high cov-
cered by five to 16 feet of tongh boulder
clay which is removed by  a stemn
shovel.  The rock is hauled in cars by | N
two small locomotives. The rock is
used at the mill, and is hauled to the
wharf where it is loaded in vessels to
be hauled to the Alabasier nill st~
South Chicago, and to  the varvious \\..
mills in other places where it ig used e
for « vaviety of purposes. Tt is alse
hauled by rail, so that nearly 100,000
tons ol- rock are shipped from the e
quarry cach year. The Alabaster rock
is readily mined and is of exceptional
purity.  An analysis of the rock as it \
runs into the buihrs shows the foillow-
ing composition: .
Water o..0 oo L2028
Silica ... 00565
Iron and alumii: trace
Sulphuvie aeid SADTLL
Lime oxide L33155
L90735
This  analysis  probably  represents
the tfollowing compounds in the rock: \
Wiater : 20.28 per cent
Silica g a.555 per cent i
Iron and alinnina ...... trace. i
Sulphate of lime (gyp- —
sum) .. L7806 per cent
Carbonate of lime per cent

“\

¥

100,461 per cent

Selected rock S:}m\\'l‘ gy psum ol al-
most the theoretical composition,

Technology of Gypsum.

The process of manufactare of gyp-
sum products is practicadly the game
in all the atichigan plants. The crush-
ing s effected by means of a nipper or
crusher.  'This machine has face plates
or jaows of chilled iron, which have a
backward and forward motion, and it
is operated usually by steam power )
and weighs about 6,000 pounds. Tt will tv
crush from seven to 11 tons in an hour.
Plocks averacing 50 pounds weight are
thrown into this machine and crushed
into pieces about the size ¢f a man’s
hand. These small masses drop from
the crusher into the cracker, which is
set in the floor under the nipper. This

i
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machine, with jts interior revolving - plaster o retarder is 1aized with the

shaft, acts somewhat like o
colfee mill and further crush-
oS the gypsum into fragments

of the size of small gravel, which
falls into the buckets of a chain ele-
vator, whereby it is raised to a bin on
the second floor. Three sizes of crack-
ers are made, with eapacity of three to
12 tons per houar and the average sized
machine weighs 3200 pounds. From
the bin the gypsum particles  pass

“through a spout into an ordinary buhr

mill, where it is ground into flour. In
some of the mills the Sturdevant ver-
tical emery stone mills are used and
have a greater capacity than the miil
stones. I'ront the buhrs the gypsum
flour passes into a screw conveyor and
into another chain elevator and is car-
ried to the top of the second or third
story into the storage bhins located just
over the caleining kettles. It is then
run slowly into the cualeining kettle,
taking about one hour to i1l it. The
averace kettles in this State are 10
feet in diameter and about the same in
depth and will Told nine or 10 tons of
materinl. The kettle is surrounded by
a wall of brick nearly three feet thick,
with the bottom seven feet above the
grate, which is aboat four and one-
half by three feet 1 size.

Trarving the process of caleinaiion
where the water is dretven off, the vwhole
mass ig stirred by a revolving stirrer
making 15 revolutions per minute. The
kettle s heated to about 240 dewrees
. before filling with the raw matervial,
and this temperature is gradually in-
creased to about 2060 degrees as the
evaporation progresscs. At this tem-
perature the material stops the boiling
and seltles down solid and the sieam
ceases to rise. In oo short time the
materinal comes up again and boils vig-
orously and at a certain temperature
not 1w froim 100 derress the whole
mass s ropidly withdrawn throush a
ante nenr the kettle vottom, and  the
blaster rans into o tire proot hin on the
sround.  The kottie = refilled, so that
three kettles are usually burned inoa
day.and e réquive "ahout 1,500
pounds of conl for the 10 hours,

After the hot plaster passes from the
Kettle to the wiound it femaing for a
time 1o coel aad then s raised to the
gecond floor and passes over a horizon-

=

tal cylindrical veel forty inches in di-

ameter and 10 feei tong, “lauting
downwiard, This reel is made of wire
cloth ahout 40 by 40 - meshes Lo the
inch. The {ailings, about 1 per cent,
are carried back to the buhr mill and
reground. The fine plaster is theurun
into 100-pound sacks or into 265-pound
barrels and is ready for shipment as
plaster of paris or as it is usually call-
ed in this State, stucco. For hard wall

the

plaster in mixing machves fo7hel
set back tor a couple of hours op less,
The retarders used are adent mistures
of organic composition.  The Adamant
and Granite wall plissters are mixiores
of retarded plaster and kiln dried sand
ready to be mixed with water end
pliced on the wails,

The advantages of widl plaster made
from gypsum, are outhined in the cir-
culirs of the various companies s fol-
lows: Ileing a good non-conductor of
heat it i valuable for tae protection of
iron joist, elevator shatts and siairs,;
it sets and the walls «dry out niuch
more rapidly thao i Hiae work, <o that
the carpenters can foilow the plaster-
ers  almost fmmedinte aa nlgn the
painters and paperhi: 3, any coior
can be mixed with the materinl in its
preparation for mortay tu produce any
tint  decired, and it does not aitect
coloving material a= linee willy cellings
and walls thoroughiz sosited from leak-
ing and unprotected  sonfs have not
been in.the least injurced: it attains o
high polish and is now rizely used for
Walnseolng a8 o st foor marhle;
this plaster mnkes syvnils errooi. dird
they are not aflfec, by chanees ol
tomperature,  BU anhie s o i
hard wall which is vernan proef.

Uses of Gy

Thoe gyvpsuny in it ercosnd aoenicined
state uned as fond piooctee for o tev-
tilizer,  Many theorios tave bheoen od-
Vitleod  too explain its value in this
work., The theory mo b gonoraliy ac-
ceplted at the present time is that gyp-
s decormnmposes the Jdovble silicates in
the ecarth setting free poiash s Qa
soluhle sulphate, I G oy e nod-
ashocain be tahen by the plaiis, ajls
with abuidant solabie potash svonld
not bhe henedited by oy psin, aned sojls
with no poinsh compeinds wonld not
respond to the gypsmm ceentiment, This
material  was  mameedactared on an
cencrmous seale in the coly days of the
plaster industry of  Michigan, but at
the present time it is o minor fentwme
in the indastry of the saie.

The greater part of the gypsum  is
catcined into plaster o0 pavis or by
mixine with retarder uned as hard wall
plaster.  Gypsum s need in the manu-
focture of fine papeis as o titler. In
the form of finely goonnd plaster of
parvis, much of it is neod by ihe plate
ploss factories to form o bed an which
the glass is placed bofore polighing., Tt
fits a1l the inequalitics of the elass and
so removes strain on the different parts
of the plate.  About 10,000 tons of,
plaster of paris are uced annually in’
this country for this purpose. Tt isalso
used in making whitinz, and also in
small quantities in making Portland

; . \ N
/ \

/ \,
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ceraent,

Greund uncaleined gypsum is used
as an adulterant in some flours, white
ead, ete.

1o eeonnection with the worlh on Bay
Covnty., Lir. IV D, Owen, a student at
the Agriculturenl College, made a ser-
fes of tosts of
waters; these were suggested by me
and were a continuation of the studies

of Prof. Davis and myself in Huron
County.
It is worth noting  that the water

from the deeper drift may be a poorer
boiler water than that from certain
sandstones in the rock. The character
of the rock water is. however, not uni-
forin.

Mr. Oven's paper is as foliows:

S8ome Ficld and Laboratery Tests of
Bay County Waters. .

(By IMleyd D. Owen.)

During  my  senior  year at  the
Michigan Agricaltural college, it was
my privilege, through the kindness of

Dro A, . Lane and Prof. I S, Kedzie,
1o make a somewhbat general study of
the waters of Bay County. In under-
taking the work the following objects
were Kepl in view.

1. The practicability of field analy-
<is, wnhd a cormparison of tield and la-
DOrAlory resuits.

II. he made of geological oceur-
vrenee aod o the chemieal “choracter of
the waters, thelr relations and inter-
cepender

Lility of ertain witers

tribution of  c¢arbon di-

.
V. The =anitary and hygienic char-
acter of the waters.

Methods.
Until recently  water analysis bas
been restricted to the Iaboratory al-

[N

10 -

characteristic mineral

hough it 19 known that for several rea- .

not s satis-
might be ob-
He=tivice the

SONS sucho resulls ore
factory sy thuss thot
tain~d in the jield.  Iror
peotogical occurrence of vidnehle bi-
carbonates anay be indicated by the
amounit of carbon diovide in the fresh-
ly taken water, and for other reasons
the determination of COL is very im-
portant. This gus is lost so rapidly,
nowevor, that when tested in the la-
boratory the reszults can never be re-
lied upon, and c¢ven in the tield, a por-
tion of ii muy be Inst.  Beside the loss
of cortivin elements, the transportation
ol watlers necessary to laboratory work
is frequently inconvenient and always
affords miany chances of ercor, and so
there is much in favor of ficld analysis
if for nothing niore than a preliminary
examination.

The field work wasg done in July,

G

1901, the outfit consisting of a bicycle

with a triangular luggage-carrier fitted
in the frame, aud in which were car-
ried the following standardized rea-
gents and apparatus.

(N H 4) C2 04 for Ca.

Ag NO3 for ClL

Ba 12 for SO3.

Soap solution Oc¢ neulralizes 0.000714
gr. Ca CI3) for total hardness.

N2 CO3 (1:200 normal) for
free.

One burette for Na2 (03,

cO 2

One 50 cc graduated eylinder for
.soap sol. E
Phenolpthalein-indicator for €O ¢

test.
“One 200 ce glasgz-stoppered bottle,

Six test tubes; swab, extra covks,
ete.
The chemicials were carried in ree- ™

tangular glass bottles holding one pint
each and were protected by cases of
heavy corrugated paper. I'he botiles
rested on excel v, wore ftted wvery
snugly into the carrier and. although
they made a very considerable weight,
were casily carried and withistood the
rougitest roads without break.

In testing for Ca, and 805 a test thha
of wospesiinent of water was used and
the reagent slowly added until no fup-

ther ;~l'¢:*cipii:11 formad,  the  anwoant
then being recorded as “trace” “low,”

“medium’ oy Cstrongr

In testing hardness 100 ce of g
ple was placed in the stoppered
bottle--v 100 ce mark Leing ciched on
the side—-and the soap soluiion nens.
ured irom  the gradanted  ceylinder:
Free CO 2 was determined with N
COZ from a burette whiclh was veadily
mounted to o clomp attiched jnst hack

s

it

o

of the saddle. A rubber corlt for the
upper opening permitted o didiy sip-
ply of the veagent to remain in the
burette, whieh, when not in e wos
ccarvried horizontally in the (op of the
carrier.  b'henolthalein soonsed tor
indieator in this fest, I(Hr ceoof o frech

sample being titrated in o the hottle
above mentoned,  Aside from th
tests, and observations for deposits of
170 2 O 3 in the case of wells the Joca-
tion, (township and range), age, nine
of owner, amount and foree of flow if
flowing (for many wells in thig county
are artesign) character of sub-surfiace,
whether drift or stratified rock. e,
were all noted and as many pecuiiori-
ties of a well and its waters as could
he relicd upon were. recorded.  After
this preliminary work, I drove over the
county and collected sampies of thosoe
waters which from the ficld analysis
seemed  sufliciently mmportapt and

(*See report on Huron County, Vol.
VII, Part 1I of the Reports Michigan

" Geological Survey. n. 138)

!
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characteristic of a certain territory to
warrant & more extensive quantitative

analysis  in the laboratory. These
samples were eoilected  in carcfully
seaicd, two quart, mineral-water bot-

tles andd shipped in cases to the chemi-
cal department of the Michigan Agri-
cultural college.

Laboratory. In the laboratory work,
the following gravimetric method was
pursued, '

D06 ce (200 co of q4owater rieh in min-
eral amatter) of water evaporaied in
platinum dish to dryiess and the resi
due weighed cs “Potal solids,” This
was then dgnited to o red heat, moist-
encd with distilied water charged with
CO L and again evaporated to dryness,
his Joss of weight heing organic mni-
ter. "The (otal inorganic matter thus
obtained swas dissolved in H 1 and
distilled  water, the insoluble matter
filtered and weiohed ag Si O2, and the
A2 08 and e Of precipitited with
N 4 OR at boiling temperature. (N
) 2 Of next brought down the Ca.
heat being also used, and 1o this last

tiltrate Naz H PO4 was
added and the My weighed asg
Me2 T2 O7. Boiling Yioce of n water,
acidifving withe 11l and adding 2a
CiZ precipitated PBa Sad. Thoese pre-

Cipitaies woere (1]
fess” filter paper
num crueibjes--oo
the caxe of C©
as

N10

deposited on “ush-
anid reduced in plati-
rge precipitate in
Voalways being weighed
sufphate,  CLowas tilrated  with
A NO 3 (i7 gr. ver litred and
when very abundant only 50ce of the
wiater was used. Polassium chromate
served as indicntor,  Spectroscopic -
analysis was also made, o very aceur-
date instrument being used,  100ce of
each o sample wos evoporated to 1-2ce,
but of the alikaliox only Na was found
preseat,
Wepecial

WS wreised in the
Inboratory work and every precaution
taken to obtain asceurate resnlts. and
the nbhoratory reselis of the 1o samples

care

analyzed  are appended  in tabulated
forin,
RESULTS,
Field.  Tbe method and cquipment

used in the fieldd analysis’ proved very
satisfactory. A wheel was found to
permit much more rapid work than
.would 2 horse, the chemienls were eas-
ily carried and the results were quite
readily oblained. Of course in collect-
ing samples a wheel is of little use.
Forty-five complete field analyses were
mide,

Laboratory. T'he laboratory work
will be found to give the most accurite
and comprehensive ideas of the waters

1

of Bay county. The
are very «haracteris
first, an abundance of b
v, in deep welis,
With veference to
for boiler use, we

Liotes analvzed
nd o te

At
cinee—espoacial-

Chedr appiien oty

note that the pre

ence of culcium and noounesiune car-
bonate nd sulphate, o ides of ron
and olumina and =ili ensiituin the
incrosdng solids and tay the pre<cace
of N i or brine in o e e gt
very injurioas  teo gt g dtving s as
holts, rivets, ete. som Vo, L 10,

9, 7T oand 4 would probsan;
eravle trouble while &
most none. .
According to the o0
and Ca S0 or gypsie

S convid-

give ol

occeur most frequenti

wells, - Cooand COU o -
1y ocinved and to beooase bt
in shallow svells aneg o chtio ot
the decpor and rock welln in the iahe

waters ol g
deposii o varioog

oratnry the
considerable

Cote

and of e wnich had beon enrbneagey,
showing that a quniity of  COU had
been presect buat had i-on lost w
beitg Kept in the Liliooatary,
oratory tests for o Jetemn
Amount oSt were CHonuht

of 1uch conseqience aad wWey

atlengplod,

The hooviness the
cotodd by the dieid tests
thee presiest dn duift s
Pock o wells adthoneh b

deep we POSROSS Con harde
. Ness,

Ordinavily the presonc, o Na o'l in
poiable wider is badicative of o Benvacee
contaminntion, bui e present aver
quite an arcn, no such o Torenen coge bo
dictwn, end dn Dy conr s waterg aalt
is o noudnral ing divid I oo
theiy effcet. the peopi arty ng
thewm stite that o sliobioe sally water

has o very bhenetieis) ot7ooi, Sirangers

however, tsoally expericnes con
able  tronhle The  ctrong salted

waters ave only vsed for
said to be excellent

taeiy, it are
fhis parpons as

verl

the animals soon hecoins fondg of sueh
water, aud require no o soiting

1. 8. Rowden, 113 foot, T"umnped,
clay, sand, roek.

2. Chas. Whitep 16 feci, Clay. Dug.

3. Endiine, 100 feet, Clav, sand,
gravel rock.,  Flow,

4. Meyer, 67 feet. Siate rock or roal.
Gravel-rock.  Flow,

5. Cherry, 180 feet, Bod rock. IMow,
(Very heavy flow and usd o great deal
in the surrounding ceuntry as a min-
eral or medicinal water.

I
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I have given som. slight assistance
to Dr. Burton E. Livingston, of Chl-
engo University, who has recently been
arpointed ¥Vield Assistant by the U.
S, Dopartment  of Agriculture, in
continuing over the area covered by
the Y'orest Reserve of the Stuate, the
Ssdame studies of the distribution of the
plant sucieties, which he began for us
in Kent County Iast year. He has, at
my request, paid special attention to
the peat question, and hoped thuat his
report may be received in tilne to be
incorporated with this,

A feature of my last annuil which
attracted attention was the computa-
tion by Dr. C. H. Gordon of the rate of
wasting away of the shore at a select-
ed point north of Port Huron. I'rom
IS23 1o 1901 it averaged 6.7 feet i year.
Thiz rate agroes with observations re-
corded in my IHuron County report.*
This wartage is of clay bluffs and the
question arises. what .becomnes of the
material?

A good part, as 1 believe, reappenrs
in St. Clair Flats, for after a big north-
erly storm the St. Clair River is very
muddy-.

The growth of this delta of the St.
Clair River from the time of the Bay-
field Survey in 1817 10 that of Prof, J.
B. Davis. just completed, I have ar-
ranged with Mr. Loon J. Cole, then of
Ann Arbor, now ai Harvard, to study.

I would earnestly heg all engincers
into whose hands this report may come,
to report to me any cases where a re-
SUrvey shows waste or acerction sinee
carlier  survey, In cases where the
matter promises to throg enoush light
on the rate of geologieal change, it
may he warth white to make additional
survess at the esxpense of (he Poard,
Mr. W B Sears has, for instance, sent
US & re-survey of the Jine hotweon Soe,
22 oand 23, T 10 N, R 13 19, (at Point
Aux Bargues), wvhich shows that the
ow water mark on June 28, 1897, was
&4 feet tariher north than the meander

post set Monday, Nov. 30, 1835, but that,

the lake boank was 219 feet farther
south. The ake  level was_ probably
4 fool lower on the latter date than on
the earlier, so that for the same lake

level, there was practically no read-
vance, and moreover, tne lake bank
had on {(he whole refreated, probably

to the high water of 1853, for on Nov.
30, 1835, pines of good size were found
only 62.% feet away toward 8. 16 Ii. and
23.76 feer Lo S, 48 10, whereas the bank
20w overgrown  with trees, suppos-
ing its course to have been N. 58§ .,
would be 146.3 feet away in the direc-
tions S. 16 K. and S. 48 E.; or if we

* I have recently received further
notes from W. B. Sears, mentioned be-
low, ,

!
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take its course to have heen N. 76 E.,
then it would  be  159.6 respectively
187.5 feet.

In other words, in 1836 the lake was
rising toward the high water of 1838
and the lake bluff was within 25 feet of
meander post. In June 28, 1897, the
water had been low for a number of
years, but in the interval, the bluff had
receded so as to be 140 feet away. The
pbrobabilities are, thercfore. that the
bluft had been wasting away at the
rate of some two feet a yoar. Mr.
Sears shows another marked bluff from

2,046 to 2,691 feet south of the bank at .

the Luake Algonquin level. The present
shore is just here about 2,900 feet ine
from the six-foot line of the coast
charts.  Over this broad ilat, the bot-
tom is largely solid rack.,  Ju the nest
L0000 feet it drops to over 20 feot deepn
with i sand or clay bottom. We may
accordingly infer that the noteh
beach cut at aud near (he present lnhe

level is 2900 plus 219, sy 3,100 foot
decp. perhaps more, and may have
taken 1,700 years, though the 1rote of
crosion should have been greader nesr o
the edize of the boach, S0
that if the upper or Algon-
quin notch was o started  as far

out, its greater depth indicntes a great-
er time (5,800 foet in 3,100 yenrs) BE
sure to have been more than 2,856 fact,
and the time since the beginning of the

Algequin ean hardly be less than 3,200
yeu or cutting the noteh which
Gordon described lTast vear, where (hoe

normal slope of the plain back of the
blufts, estimated for the contour map
is some 25 reet per mile and (he height
of the hlur's about 25 feet so that {he
voleh  cut has o depth of perhaps o
mile, the (ime required at the rate of
crosion of the Tast 80 yoars (5.7 Tect per
annuny) would only be 925 yonrs.
the place was chosen s a point of ov-
tra rapid crosiore and before the trees
were gene it was some four feet g year,
which waoeuld imply if centinued as in
the past, some 1,300 yeays for the com-

« pletion of the present ndtch.

[ rather think that trahsportation by
ice in the spring has an important part
to play in cutting such beaches,

My own work has Leen of a varied
nature, Beside  sceing  the various
publications above mentioned through
the press, & task which was far more
than were proof reading, even when 1
was not the author, there have heen
many letters to wrile, samples to ox-
amine and office consultations on oil,
coal, peat, water and numerous other
questions. :

Many times an inquiry would require
quite a little research to answer prop-
erly.  As an instance selected, hecause
I found little about 1t in print. I will
give the results of investigation Into
Moulder’s Sand.

Itut .

and™~"
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Moulder's Sand.

Moulder’s sand  (used for making
iron castings) {8 of more than one
grade. The essential qualities are that
it must pack enough to take the {m-
pression of the wooden or ifron mould
sharply, and must hold the facing, that
is praphite or some other lubricant,
used to make n smooth casting. If too
sharp, that is to say with too much
grit, it will make a rough casting, but
on the other hand it must not shrink
or crack like a genuine clay, nor “cut”
—-that is, let the iron eat into it. Both
varieties contain some tron, roots and
organic  matter and are practically
river silts.

At 2. Bement's Sons they use two
grades: oue, the light, has a yellow
color, is finer grained, mealy, and is
obtained from  Zanesville, Ohio, or
Newport, Kentucky. Under the micro-
scope we see that it is very largely
quartz sand, but the grains that are
over H-64 nnne in diaaoeter and o oare
rounded, are very rare, while the much
smaller. down to indefinitely fine frag-
ments of quartz, are abundant. There
are occiasional  accessories, such  as
hornblende and tourmaline, which indi-
cates the charvacter of the material as
a rock flour fromn which the real kaoli-
tie, clayey matter has been largely re-
moved.  'TThe conrser variety is brown-
ish red and is yound in Lansing and
Diamondale. More frequent are the
Larger quartz grains 10 to 20 64ths aun
in diaaneter.,

Moulder's sand is then derived in all
probability from rock flour or glacinl
till, by o washing in the river, which
has removed much of the genuine cly.
The washing has not been so severe as
to round the grains or remove the fine
quartz material.

River s«ilt from  regions of glacial
cluys will he most likely to yield the
right kind of material, I should think.

No. 1 A Noo Tl

(Kedzie) (Kedzie)

Organic matter .. 63.76

Water oo oL, 6.51 97.78
70.27,

Sand and silicates. 19.16 4.03
Alumina oo, 1.40
Oxide of iron ..... 3.04 .536
TMiznesine L. .81 144
Oxide of lime ..... 6.09 .Car. .885
Sodiv ... .38 065
Sulphuric acid 1.3 L0561
Potash .... ...... .34 .131
Carbonic -acid .... 1.95 .051
Phosphorie acid.. .88 L0530
Total ash ........ 36.26 2.238

"106.53 100.018
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.- _Peat.

Judging from inquirics the foliowing
notes on peat may not be out of pliace.*

Peat is simply commern swamp muck
which has not too rauch matter that
will not burn. It is conposed of more
or less compressed veoctable matter,
which has partly deconiosed and mnt-
ted together under watn Although
the famous peat bogs of ud are
Largely made up of (he peal moss or
sphagnhum. peat may be found without
and in fact, in Michigao peat. moss is
not conspicuous.

The famous celery el peppermint
soils of Michigan are (eaty soils bat
they are not as free from earthy mat-
ter as is considered (e able when the
peat is to be used for i

For instance, experine ol station bul-
letin No. 99 of the Miciigan Awxvieul-
tural College gives the Toojowing analy-
gis of the Kalimazoo colery =oil No, 1,
and analyses of those oi Grand Viaven
and Newherry do vot vy miuch.

An analysis of genuine peat No.o 2,
comes  from the 1865 repoert of  tae
Michigan Agricultural College, n.o 208
and No. 3 is the average  of ~igat
analyses of Michigan pest by Prof. WL
H. Allen and No. 4 of 10 =nalyscs which
[ owe to Prof. Delos IMa !,

¥ Ree Kohler “Die Torf induostrie”
Vienna, 1897, for o tuall ccecount of the
German industry: the vovious pawpi-
lets issued by the  “Peat Industiies
Limited.,” a corporation of Dranttford,
Canada,  for the Conadian  indostry;
alco o paper on peat by Arthvr G
Ardagh, read before (hie Iongincerving
Society  of the Schooi for  Practical
Science, Toronto, (901, 1. 59, peat by
Heinrich Ries, Minerai Besoulces of the
U. S. for the calendar year 1901,

{
No. 1V
(Deloss Fall)
64.935

No. 111
(W, HL Allem)

Moisture &

Volatile C. .......59.192 28.843
Fixed carbon .....31.006
90.198 93.788
9.802 : .222
100.000 100.600
J/ ‘ . \ ) i
/
Vd \ i
\\
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The vegetable covering so «ften
found In connection with marl deposits
is peat.  Tamarack swamps and cran-
berry bogs almost invariably contain
peat, Very many lakes are surrounded
by a margin of peat. especially marl
lakesz.  Sometimes Iakes are entirely
filled up by it, a dense tough fibrous
mat forming beneath the surface and
beneath a more fluid ooze. A grade
over the top may last a while and then
give way.

* There has becen a great wenlth of
peat in the state but it has in nlices
been destroyed by fire and by drainwce.
When fire gets into one of the peuat
bogs it will, as is well known, linger
for a long time. Many of the poat de-
pogits occupy the beds of tilled or prac-
tically filled Inkes. 1 one tokes a map
of the state and notices where lukes
are abundant, one will also outline the

areas most rvich in peat., Channels of
old ice drainage  like the  Chandler
swamp,  Pine lake and  Old Aaid

swamps near Lansing, and others neay
Charlotte and Chelsea, freauentiy con-
tain large deposits of peat, but it mny
also oceur behind ridges of sand or
gravel at the head of bays cut olf from
the Jake. Not only is this  true  tor
the present shore lite, especially south
of the line from Mort Huron to Prank-
fort, but also peat deposits ove fonnd
back of  ridges  which were formed
when the lakes ¢tood at g higher level

Originolly peal was mercly cut into
blocks with o spade and laid out to
dry in the sun. hefore heing carted

away to be hurned. hut the interest in
peat at present s with a view of com-
pressing it and drying it so as to make
an article of fucl mch superior to the
uncompressed peat or even to po far-
ther and by distillation produce »coke
or gas with the usunl bi-products, sul-
phates of ammonia, acetites  of Jime,
waood aleohol and tor. Peat has also
been uvsed for packing nursery stock
and paper can be made from the fih-
rous kinds.

Peat hag been mixed with the
lasses which is o by-product of the
beot sugar factories, and fed to stock,

It i3 <aid to keep the molasses from
fermenting. 4

It has also bheen proposed as a fuel
for cement factories and as it very
commonly occurs in conneetion with

marl, it would seem a natural thing e
do. Mr. W. H. Iless has made the fol.
lowing report to the Egyptian Port-
land Cement Co.

“1 have been investigating the “Peat
Question,” and submit for your~in-
formation the following table:” ~

T eSee Vol. VIII, Part IIL
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Wood ....... .i!'»O.lR‘ O8N 7442,
Peat ......... 64,22.82[56
Lignite couai . .|87.86:5.7523 391
Bituminous | [

conl Lo T3S0 218,017,

Chirconl 190.41,2.91] (L(;.’Ii‘iﬂ.

12!‘2?8?'

692628
!

14120604

Anthracite S B02IRERTTT
Coke 073410 49 1$0.09°2761

- In examining this table. note the
column designated “calorific Intengity”
and notice you can get as hi
with peat as yon «an with hitg S
coil, lacking 150 degrees centigrivde.
and the conclusion is therefore war-,
ranted that you cun burn Portland ce-,
ment with dried peat as rotary fuel.’
It would not cost over 20 conts per ton
to prepare peat for rotary work, nsing
waste heat o« o drier. 'The arindiag
would be very easy.”
Yours truly,
(Signed) WL

HIESS,
Chemist,

In compreossing peat some  plants
procecd ot once to take the wet pent
as it comes from the bog and put it in-
to the mochine, while ofhers air dry
and then compress. The poat o3 lifted
from the bog may contain from 75 per
cont
as aiv drying will reduce 168 1hs, down
to 70 ponuds or even less than 46 Jbs.,
so the moisture will ha redncad down
to 40 per cont. on 50 pédr cent. or even
Yess, T'hus the amonunt fof raow materiag
the factory Vill bhe lessoned
ard s capacity very greatly incrensoed
and this appears on the whole to be the
weals spot in the business at proesent.
I found on a recent~trip to Canada
that the Dobson plant at Beaverton
produced only 64 tons a week and the
Stratford plant about 15 tons a day.

The prospecti do not figure more
than 200 tons produects per area and
one foot in depth. An acre of water
a foot decp, weighs 1261 tons. As the
peat is drier {t becomes also lighter
than water, crude peat weighing about
22 1bs. per cubic feet. .

Areas of peat to be worth consider-
‘Ing for factory purposes S}}O\ﬂd, ac-
cording to circulars, be'equ valent to

54125047 S

to 00 percent of moisture, where-- -

-
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“firc-hoxes should be

not legs than 200 acres, six feet thick.
This we see would mean at 200 tons

per acre per foot, only 240,000 tonsg,
which at only 10 tons a day output,
would mean but a seven year life for

the plant,

The following “is  the schedule of
questions asked by the Peat Develop-
ment syndicate of Toronto, Canada.

1. Deseribe location of marsh lands,
noting means of transportation avail-
able, aud distauce from ratlway or
water transportation.

2. How many acres of neat or
muek? ’

3. What s the nature of {he growth
on the surface of the lwg"

4. I timbered, what is now
on the land? It cleared,
grown?

5. About how
now ?

6. Do you know or have ho"nl about
what the depth of the peat is?

7. What uxfmm\txun have vou as to
the deepest port of the bog? Troes the
denth vary much®?

8. Is there a good fall from the Iand
s0 as to l'nmiily admit of draining?

9 Pent covered by o beavy growth
of moss is generally of gond qn'mt_\
If moss covers surface of lard, what ig
youwr information o te its depth be-
fore tiie peat s reacbed?

One ton of peat is said to be P(]\nl
to one cerd of four-foot dry maple
wond,  The price at which it is retail-
ed at the factory varies from 33.5
450 a ton,
catl factorics have been planned for
location vear Capac and at Ohelse:
The farmer is, 1 believe, nearly finish-

swamp

srowing
what was

much @ it is cleared

od.

The compressed peat comes in evl-
inders  cbout 2% inches in dinneter
and from one f bree inches high, It
necds  gomoewt different  treatinent

from other fuels. The following direc-
tions are given:

It shoudd e burned in a small nvea,
with less draught, and renewed sore-
what move frequently,

The fuel in burning
turbed og TH e na pous
ashes retained in, rathe
out of the tire pot. Do not tonch or
poke the peal brigquettes, but instend,
when a quick iire is required, a small
passage opened through the asheg will
serve to admit air and revive the five.

Ifor ranges an‘l cooking stoves the
small. as it re-
quires a much less quantity of peat
than of coal to make a tire, though it
must he renewed somewhat oftener.
Peat ignited and covered with ashes
will keep fire equal to the Yule Log,
can be easily kept alive over night,
even in cook stoves, and by merely re-
opening the dampers a surprisingly ac-
tive fire is quickly reklndled..

shoultd Lo dis-
e and the tine
than foreed

0N to;

-1

land

Where coal grates are used it i best
to partially stop up the vy cay hetweon
the bars by covering the whole grite
surface with  fine 3 uwﬂ‘hix‘x:, i
where thig is not avoiloble, the ope-
nings may be lescencd by iling in
with coal clinkers., or even by safii-
ciently covering with pleces of tin.

When a quick fire  is  wanted, us
abeut the same amount of lipght wood
15 for soft coal,  Fxpericnes will teach
when to close draughte. If the
stove ds aptl to  amoke, H\e draveghts
naust not be closed too soon, or else the
frimes. which are givea off at first,
will escape into the rpoomm.  However,
these gaves are noc only harmless, but
are positively  wholeso:ne, O the
othor hand, do not let the fire goin too
much headway nnless gront hent is re-
quired.  When  the fuel
hot, or hofore that v gecording to
cirenmstanees a ot dy five oy
miintained for hourse by closing off

Troe

thn

the dreavghts, catobe burned in
almost any Kind of o stave, but vives
the best sotisfoction in surf: HEEE I

-
minch
open wir
peat for

conloor wond, S
buiit, are not o«

ers, v hether
ers, as ot presend
ble.  Poat  does nat - soqiare
draught and will hirn in the
when strtad, Alwayy siove

fuel in o dry plaee,

Limestone.

Beside this I cupervised and assisted
in the studies of limestone by viszits to
the qnrries of liuron County, to thos
around Poeoskey and Charleveiy,
chirding  the quarry of the 1io
Muckinaw «tone quarry (f miles =
of Machinaw City on the MO0 L1
ond the DBeaver Island Gronp, and to
AMuanistigue aond o Gladstone, AMuch of
the uaterinl coltected wilt come in i,
Grahan's reporf,

The toliowine items are of
intevest to doserve mention,

The Petostey Mackinaw Limestone
Quarry is on an old Kreoneh Coneession,
The oxnosures are close to the track of
fhe Mool R R exd the water alonsg

enonh

Milt Cronk., Magnesian Hmestones of

the Monros Groor, cometimes gaahied,

extend from the ke shore to south of
'

the railroad trach and up to the i
vy, South of #ie the heds appeared
to be purer lime“tones of the Dundee
formation for some 700 feet sonth of
the road. Analyeiz by the chemist,
A, Stebbing, confirmed this.

The northern port of the Reaver Is-
Group:—Sunww, Whiskey, the
north part at least of Garden Island,
ete., belongs to the Monroe dolomite, i.
e, Salina Iformation. The rock is
mainly a flne grained dolomite, some-
times gashed. On Whiskey Island,
blue and clayey beds are exposed. I
think that borings would strike gyp-
sum a& but little depth. We find no

Levemes ced




18

exposures south of the northeast corner

of Beaver where there are extensive
deposits of the Dundee limestone. It
is cherty and fossiliferous, and ap-

peared to be typical corniferous but a
specimen taken by Mr. H. P. Parme-
lee from a cellar northeast of the light
Lkouse, where the rock was plainly in
place gave Dr. Gieorge A, Koenig.

Calcium carbonate ............. 48.50
Magnesium carbonate ...... 37.68
Clay and insoluble matter ...... 13.22
Difference (iron carbonates).... .60

Total oo ool vee....100,00

This is practically a dolomite which
is Jdecidedly unusual in the Dundee
limestone, However, in the new well
put down at T.udington by the J. S.
Steains Lumber Co. dolomite comes

below the shate at the base of the Tra- 1901.
| IT. 111, Iv.
Moisture ... ... o i i N . .08 04 .06 09
Insoluble silicae ... oo s, . 3600 Lh2 2.86 2.66
Oxide of jron and Alumina .......... . .76 .88 .66 .49
Caleium oxide ..o oo veee..s B3.96 H3.86 ° 4765 50.17
Magnesim oxide ..., ... e .46 .60 4,84 2.72 \
Carbon dioxide ... .. 00 oo, vev..  40.38 41.50 3%8.04 38.90
Difference, mainly organic matter ... 3.94 - 2.60 4.04 4,87
109.00 160,00 100.00 100.00
\
Fure caleinm carbonate oo, 06.40 96.20 85,09 89.52 \‘.\
Nos, I and 3 will do for sugar.
Nos 3 and L will do for lime.
\
The Alma Sugar Co. found the fel 1. M. 1.
Toviing resutts: Silica oo ad .26 1182
Top Mid.  Rot.  Alumina  and
Insolubide  iron iron oxide. ... 48 .40 28
and ahmnina. . 3.00 4.50 5.40 Caleium car- —
Caiciuim carbon- bonate ... .. 9655 97.30 G4.54
ate e 85h.38  81.11 £8.32  Magnesiumn car-
Magnesium  cai- honate , 1.40 3.662
bhonate .o 11.66 13,97, Ditforence c .64 LA56
Undetermined 02 .42 P
L Koo, vo 100,060
100.00 100.06 100.90 !
- Nos, 2 and 8 are also nnaldysis of De-
The Nintrim Iron  Company ~found  toskey limestencs as well as the fol-

sote <tone of the Jorman Quarry (see
last yvewr’s report, Loce. 43) Analysis
No. 1 Tfollowing

P
verse
Shale.

I take it that the hard limestones of
the Monrece and Dundee form a ridge
in the rock surface and that south of
them the rock surface drops off into a
valley corvesponding to this shale and
then rises again in the ridge which is
exposed from Norwood and Charle-
voix clear around to Alpena. In other
words, the upper part of the Traverse
Group determines a  ridge of the
rock surface. The limestones of the
ridge are at times over 90 per cent. cal-
ciurm carbonate and sc¢ in demand for ’
various chemical purposes. being suit-,
able for the manufacture of acetate of
lime, Portland cement and, to a certiin |
extent, for beet sugar. The following
are analyses by Prof. . 8. Kedule,
from the Petoskey Lime Stone Co. l.oc)
44, of Grabau's map in the Annnal fnf\‘:

. -~

(Hamilton) _‘rrnup., the Rell

lowing set (except Nao. b which is from
Trentor, Mich,) by W. 1. Brady.

1 11 Ll v Trenton

8-t 3-ft.. 4-ft. i
Sitiea ..o oLl e erereerieeeess 1,04 1.000 2.90 2.06 .96
Iron and alumina ....0.iie e .62 .46 1.16 2.04 .66
Calecium carbonate .............. 96.23 95.23 82.46 90.60 96.3%
Magnesium carbenate ... ... 3,12 3.5% 13.60 6.31 .88
Sulphur ...ttt 044 .033 L0630 074 038
Phosphorus o..ovy weveivieennnes .004 .603 .007 . .007 003
Difference «.ivevvveiees ceveeeens 038 .306 .157 1.09t-  1.109

\

1060.000  100.000 100.000 100.000 100.900
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While these are all limestones rather-

than dolomites, the amount of mag-
nesia varies from pearly 14 per cent to
ncarly nothing.

It would be of great practical fin-
portance to be able to separate rapidly
at the quarry the higher grade lime-
stone from those not so low in mag-
nesi:i. ’ :

Tests with acid which will distin-

guish between dolomite and limestone
have proved of no avail here. I took
six speecimens from the quarry near

locality 44 and had them tested for
magnesia,

The results were as follows:

Nos. .. 1 Il nro1v.o v VI
Mg O 1.2 075 €2 3.9 0.5 1.65

Of these Na. 2 is largely coralline, and
its Jow percentage of maenesia goes to
confinn Grabau's rule. that the coarse
recfs are the purest Hmestone but I
have Yound no physical character to
distinguish 3. 4, 5, In which the magz-
nesia viries so greatly.*

A o=t which would determine rapid-
Iy and in the field from 90 porcent. eal-
cium carbonate up, is then something
to b2 sought for, and T ghould be very
ghhd to co-operate with any chemist in
senreh fovr it, At present ve ean only
say, ihiat it will e very  uansafe to
guarantee any percentage of caleinn
carhonate above 49 per o cent. on o the
strengih of single samples, nad that the

coralline porte will probably  be  the
beet,
The following notes as to the eor-

responding beds at Alpena was receiv-
ed from Dr. Graban too late for i :
tion in his report last year.

“Since the preceding pages were in
tyvpe, the following odditlonnl analyses
have  heen  received from Mr. S JL
Ludlow, chemist of the Alpena Dort-
land Coment Co.:

1. Alpena limestone, cemont guarry.

Limestone sent to Alma Sugar Face-
tory.

Sample. 2.
Sitica ..., . 0oL 1T
Alwmnina oo oo e LSS o
Jron Oxide . 60,48
Caleium carbonate ... {2
Megnesimn carbenate. 94

140.6% 9n.07

The tollowing acording to Mr. Lud-

* Just for experiment T tried small
polished surfaces with Bevtrand’s total
refiectometer.  The line for the index
for refraction of the ordinary ray was
well defined at’ scale’ 63-1.664. There
was another band somewhere near 47,
for which n-1.573, which may repre-

sent the average for extraordinary
rays. ; :

19

- lows isg

%
about
the sugar facto
of o randem carloa
Sample. ~ . C.

Si 02 BN (1) I 544
Al2 O3 and Te? O3.. el 00035
Ca O3 ce.. 95008

Mg CO3 oL e 2207
“6.02

II Lower Traverse heds,
The following analyzis are of cal-

1

careons bods in the clay pit of the Al-
penas Portland Cement Co., iocality 31,

. 189, The first in the hard bed just
beiow  the clay, the second six feet
lower: .

1, [DN
SO ooooo00 39039 25,04
Al2 O3 .0 oL 8.4 2.27
Fel O% oo, 3 1420 only)
(03 L. 59 .6

M Q3

S O3 ..........

Asphaltuim un-
determined,

WG

‘I'he iron in the bedy js undoubtedly
in the forny of pyrite.,
The following is the analysis of the

compacet Jithaogrophie stove from the
sink holes (Locality 19, po 190 of the
annual repovt for 19010

tolus

METAL.

sl of Peager
ect:hlly Garden islond,
ities of stone fov rond
. Howenld of conrse
wilitien of

Sone of iy iy
Island grouy, «
would yield o
mcknt very che
have the

wsneel sucls ron:
et yielding e awhite dust oot
and wearitng rapidly buat cementing

well,

P waoe aiso asiied for advles regarding
rond metid to be used in the Sasinaa
county stone v and in congoguicies

visited fluron cerciy onee more. fhoe
question  wayg Yprimarily between  the

airarvies of the Py Port Stone o, and
that of the SBagivas Stone a0 now-
Iy deveiloped quarry on the aw quarter
of the nw. quarier of section 14, 17 14 N,
91, to the enst of the Pere Marquette
track.  ‘This, It will be noticed, 15 not
far from the Sheheon exposures men-
tioned on pages 111-112 of the Huron’
county report (Vol. VII. Part II). whereg
also the Bay fPort quarries are describ-

ed (pp- 112 and 214).
T examined a number of nearby ex-
posures beside the Sagsinaw Store Co,
| .
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quarry and the stone taken from it.
In all eases the surface stone was a
sandy limestone.  The grains of sand
were easily visible on  the weathered
surface and there was~a large -coarse
fossil Allorisma, characteristic  of
sandy limestone. There was no cheft
nor Lithostrotion.

The following tests were made byA
Prof. I, 8. Kedzie. No, 1 is from a
corded pile taken from the quarry.

No. 2 from the east side of the quarry
near the top. No, 5 is from an ex-
posure in section 11, just north of the
bridge.

The physical tests have been [ig-
ured by me from data furnished by
him.

(1 (2) h)
Insoluble matter ..42.60 ..... 42.61
Oxide of irvon °

and alumina ... .91 ..... .94
Calcium oxide ....31.22 ,.... 31.08
Magnesium oxide .56 L. .09
Carbon dioxide ...23.70 ..... 25.85

98.99 ..... 100.57

Veight.in ounces

per cubic foot,

wet ....... .. 2,638 2.57 2.660
Weight dry ..... 2.610 2.524 2.630
Per cent. of pore

space by vol-

ume .... .... 2.35 4.75 2.2

While part of the insoluble matter

was chert a very large part was sand.
It will be noticed that *the pervceentage
of pore space is hicher than in  the
lower bed or at ayport, T should
certainly consider this a relatively in-
ferior grade of limestone for road metal
or lime for it is a lot of sand in a softer
cement.  For concrete or construction,
it might he perfectly catisfactory.

In a well put down near the quarry,
lower and much better beds are ex-

posed, the scection being roughly: —-
Thickness. Total.
Sand .... ... ..., 5 5
Sand limestone- with -
Allorisima ...... 2.% 7.1
First rate limestone
(test 0A) ...... 2.3 _10
Sandy limestone.. 1.% 11.%
First rate limestone
(1A ... 1 12.% plus

The anulyses and tests of 9A and 1A
are as follows:

9A 1A ~
Insoluble ........ L. 2,08 1.90
Iron and alumina ox-
ides ...... e .68 .21
Calcium oxide ...... .. 52.91 53.49
Magnesium oxide ...... 72 .76
Carbon dioxide ........ 43.80 44.00
. 100.19 100.36
Ve i
1]

AN

0 N
.

Weight wet ............ 2712 2,702

Weight dry ............ 2,708 2,699

‘Per cent of pore space 0.31 0.26

The weights are in ounces per cubic
foot (kilograms per cubic meter) and
it will be remembered that there are
1,000 ounces of water to a cubic foot so
that they give the density as well.

The lower limestones are well ce-
mented, breal with a clean conchoidal
fracture and I should expect them to
make as good road metal as any lime- /
stone. It is obvieus, however, that it;
will be very difficult to avoid mixing’
in inferior rock. '

I had similar tests made on the pa-
rosity and  weight  of the Bavport
stone, as follows: (No. 8 being from
a top =andy layer there which occurs

in the southwest part of the quarry "\f\

and is said to be exciuded from the
road metal: No. 9 being from a train-
load of crushed sisne for concrete, and
No. 10 being from the main layer,
which lies below the Lithostrotion hor-
izon and has frequent ballg of chprt).\

-8 9 10
Insoluble matter... 11.13
Oxide of iron and
alumina .- ool .67
Calcium oxide 18.65
Magnesium oxide .59
Carbon dioxide 29.00
100.01
Weight dry ..., 2,649 2,678 2,688
Weight wet ..., .. 2,624 2.669 2,680
Per «¢ont  of  pore
SPItee L. P B L089 082
The  Bay Port dark stoue gave H.
& W. Heim of Saginaw 86.21 per cent

caleium carbonate, the Bay Port light, _

73.4 per cent. T'he Saginaw dark gave
81.66 per cent and the light, 55.02- pev
cent.  "This last corresponds to 1 and 5,
the Saginaw dark to 94, 1A, 2A etc.,
the Day Port Hght and dark to 9.

“Mr. H. 1. Eymer madp some further
tests recorded in o report to the Coun-
ty Road Commissioners;

The best road metals in the lLower
Peninsula, however, are crushed cobh-
ble stones or boulders™and the gravel
that occurs with glaeial deposits, cs-
pecially of the Kame and IEsker na-
ture. It is only the parts near the lanke
where the coating is clay.

Most of the limesione quarries of the
state, however situated, furnish some
road metal, and the waste of brick
yards and coal mines is also used.

In the Upper Peninsula there is no
dearth of road metal angd that of the
very best quality worth exporting.. In
particular the traps of the!' copper

_range should he mentioned.” The waste

trap rock of the copper mine, when it
is not too soft and decomposed makes

" excellent road metal, * and the amyg-

!
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daloid especially has good cementing
properties. This cementing  power it
shares in common with the litmestones,
but in addition it is much harder.

* TEST OF TRAP ROCK FROM
: FRANKLIN MINE.
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........ Co...23.770

Mar. 51, '94 Sig.
EDGAR KIDWIKLL.

The  Caliumet  conglomerate, stangr
sand cemented by asphalt has been
very successfully used in blocks. By
iteell it has not quite the same ce-
menting ponwers as the trap and amyg-
Aaloid sand, but it is much harder,

Besides  the waste  duamps of the
mives there are a number ol places
where it seems to ane cernshoers might
be instailed and road metal obtained
under very foverable conditions, )

Variows rarts where the Minong tran
on Isle Reval comeg near the wirter,
48 ot AMeCoargoe  Cove and o Stockly
BRay, scem to be o well adapted, and
places on Tohin Tharbor also. but 1
should like to call particulay attention
to a place studicd by us for o weelk or
two last suwmmer, to wit: The south
side of At Bohemia,  Here we have
a4 very interesiing vhenomenon, sci-
entificially; it i the only case of wihich
I know where plutonie, that is, coarse
grained and granite vock, is intrusive
in the copner bheaving servies, 1t has
indurated the traps juto which it has
intruded aad baked them and also
shattered them, so that they stand up
in clifif's of hard and tpugh and yet at
Ahe same time in bhroken and shattered
rock, at ihe foot of ~which aré huge

glopes of talus blocks containing mil-

lions of tons, "The base of these slopes
is over 100 fecet above the lnke @ind a
crusher could be so placed thal the-ma-
terinl could be tranasferred almost en-
tirely by gravity to the hold of i boat
loading in Loce TaBelle.

Mr. I. . Wright, who was with e
in the study and wWill continue it I
hope, writes as follows: '

“1 shall enclose several small sketch
maps I have made from the notes we

took. 4he contour Jines of 2 and 3
were made as well 2s possible from the
barometer readings we tool at the dif-
ferent points.  Of coirse they are not
very exact, still they give a very fair
iden of the topography. Shall have
many corrections to make when L visit
Mt. Bohemia again s Y hope to the
end of October or November.

“I'he main facts we observed in our
work were the following: The gabbro
(or whatever we decids to call it, alter
careful microsopienl and chemiecal ie-
vestigation) is intrusive into the mela-
phyre and forms o contact zone in the
same.  llow fav reaching its efiect on
the melaphyre is we did not attempt
to ascertain,  Shall do that after the
fcaves have fallen. The gabbro seuds
small stringers Gemackably smadl for
S0 large an introsive @Y into the
melaphyre  and  these stringers then
resenibie the 1od rock fonndg as o large
maess enciosed within the gabbro. 1he
exact relation of the gabliro to the red
rock we did net scttle detinitely as 1
Avish to mimks o wicrescopical investi-
mittion of the contact hetwesn the two
belore torming an cpinion.”

It will be rememhbered in my lasi
annual report, (p. 228 T referred to
thee  aspbaltic  oil found near Rapid
river., [ ovisited the region this swin-
mer. I believe that the oil comies
i froan the Trenton limestones
which is fhe fhrst hoedeack cncounterea
and is oofien expason. Cavities in this
often contain o dark thick il or gum
of the character doeseribed. There are
places where the Troverse and Dunidose
lmestones aie sinalarvly charged with
bituminons maiter. [t might be worth
while to (ry sceveral of these for pav-
ing as rock asphalt.

Iron Bearing Rocks.

The Rapid River. Well, 200 paces W.
and 8. of the N. 7. corner of Sec. 24,
T 42 N., R, 21 'W. helow the Trenten
which was some 300 feet thick, struck

a strong flow of water (temperature
47 degrees ) Peiow that
somewhere WS found some very
fine sarmples of clean white

glass sand like that In the Neebish
Well from 222 to 384 feet down (page
297 of the Annunl Report for 1901).
Below that comes a more impure ved
sandstone and the well ended at about
800 feet in a decomposed schist  that
came up in  large  fragments with
quartz veins and avpears to belong to
one of the iron bhearing formations of
the Archean,  Another weii about 900
feot deep on Sec. 8, 77 39 N, .21 W,
struck at 900 feet what appenrs to e a
quarizite also of the Archean, iron-
héaving JJormations. It may of course
e a boulder in a conglomerate. These
\
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facts are of some intervest, for if I have
made no mistake they indicate that the
mantle of the 1ost Archean formations
is not very inick over the iron becring
rocks. .

It might be possible by means of
iines of the greate:t magnelic devin-
tion to decipher the structuie of these
rocks and  prolong it out from the
Menoniinee range with such aceuracy
that explorations for iron ore would not
be altozether at random.

We recefved a request from *Prof. €.
R. Van Hise in charge of the Scction of
the Precamlnian and  metiunorphice
geology to have the use of our mater-
ial in finishing up their work on the
iron ranges,

Some ycars agzo under State (ieolo-
gists Wright and Wadsworth, a large
amount of work was done and material
collected, but only a partial summary
wius printed «t the time in [891-2, and
the U. S, Survey having taken up the
matter in the Mean time with ampler
means, it scemed to me that it would
he truer economy, not to have two par-
ties doing the siune Kind of work at the
same time. We have accerdingly done
practically no woikk in the iron coun-
try of Lnte years, and the work onlready
done (although there were thousands
of typewritten descriptions by myself)
was not so complete that T thought it
deserved publication, yet the public is

Analyst—Collection.

!, J. Thorpe, gold
Silver
C. J. Thorpe ..
Silver

Ir.

No.
No. 355
No. 410
No. &30 oo
No. 600
W. N. Brainard. gold

D. Tower

96
a4

W. N. Rrainard. gold .... .
Madison. Wis.,, April 2§, 1002,
My dear T.ane- I am very much

gratiticd at your letter of the 25th inst.—
All of the sugirestions you make as to
the manner in which the material is to
be nsed are entirely reasenable.. The
supplementary detailed work  in-refev-
erce to aur tinal monograph is to be
done by Dr. C. K. Leith, and to him I
furn over your letter, with the request
that be meet you at Houghton when he
begins his ficld season, the latter part
of June or the flrst of July.

I shall be very glad to make arvange-
ments if we can to have the services of
Mr. Seaman in the matter. Of his

4
“

N

entitled to whatever of vabie can he
extracted. 1 therefore, with your ap-
proval, wrote him offering the use of
our material  with restrictions, and
also suggesting that he employ Prof. A.
E. Seaman (now of the  College of
Mines, who was in charge of most of
our field work in the iron country, and
under whom I served) to assist in their
use and the work which remained to
be done. Prof. Van Ilise seemed very
much pleased, and mnade arrangemernts

with P'rof. Seaman as suggested. i
am inclined to think that as a result
the differences between the Surveys !

as to the facts of the case regarding
the iron bearing rocks will be veduced
to a minimum, though I have not been
able to accept their use of the ferm Al-
gonkian and Archean. It will probab-
ly be agreed that there arve three iron
sceries south as well as north of T.ake
Superior. There will  still
work left {o do when they finish, and
especinlly does the question of the dig-
tribution of gold deserve attention.

The fellowing are assays from the
Saux Head Mining Company T.imited,

whose deposit is located on Sec. 8, T '

49 N., R. 26 W. The work i$ an am-
phibolite (diorite) charged with pyvite.

Ozs. Gold
>

Ozs. Silver Copper
6 31

e o2

..o 89060

coel 81000 2.

ceen W08 1.6

LU a0 201

e L3065 6H.18 1.18

. 5.61 .16 2018

oo 135 trace trace -
1/

. L4

e a9ty

anything definitely 29 to what arrange-
ment can he made untilo my allotment
has been received for the next fiscal

\ye:n'. and this T am not likely to know

field work, I have, as you know, a very ™

high opinion. However I cannot say

*See letters April 16, 17, 25. 28, May
10th,

until ahout the middle of Junie,

ThanKing vou for your help in this
matter, which I am spre will be of
great importance in making our work
fairly satisfactory, I remain,

Very sineerely vouars,

Sig: . R. VAN HISTIE,
Topographic Survey.

The topographic sheet around Ann
Arbor has been completed by the U.
8. Geological Survey, with the con-
tribution of $2.000 from your Board.
They have expended about twice as
much on the field work alone.

The sheet covers a uumber of differ-
ent types of topography, sorme of them

\
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very complex, and will T trust be of
material assistance  to the scieniific
departments of the University who
have asked for it. Photographs of the
completed map ready for publication,
are promised about Web. 1st, 1903. -

TThe work is of a high order. Mr. C.
A. Davis of Ann Arbor writes: “Doth
he (Mr. Bebb) and Mr. Muldrow seem

to be thoroughly conscientious in their
work and to have that professional
pride in a nice piece of work that in-
sures a good piece of work”.........

“if the rest of the work has bheen dmle
as carefully the marps are as ancceuricte
and as good as could be expected on

the scude used.”
Our contribntion has  undoubtedly
induced its comnletion at this time,

and 1 should recommend continuance of
simiiar co-operation upon the very lib-
eral terms offered by vrw 7. 8. Goeologi-

il Survey to cover the areas, where
such maps are most ne »-dr>d

Water Power.

The transmission of water power by
electricity and its conversion into light,
heat and power elsewhere, has become
so important that the powers of this
State have become of more value and
interest than ever. The Invesligation
of the hydrography of the State for
which our act provides can, it secms to
me, be most effectually done in co-
operation with the U. S. Geological
Survey. T have been in frequent com-
munication with Messrs, Newell, Hor-
ton and Pressey and Ddessrs, Savieki
and Gregory have heen given leave of
absence to attend certain gagings.

In- the future the relations will be
even closer in accordance with your
vote*

“Phat this Board express its sense of
the importance and economic value of
the work which the U. 8. Geological
Survey is deoing through its Hydiro-
graphic Division in estimating th e
available water power and river dis-
charges of the Stute, a rezource in
which the State is rich, which has been
but partially developed; and that it
hereby requests them to continue the
work, and tenders the services of the
State Geologist in the supervision of
the same, so that recordg may be avail-
able in_ his oftice.”

‘

_ I am. still gathering facts as to the
increase of temperature with depth
and have a large number from rplative—
ly shallow wella. The J. S. Stearns
well at T.udington, which had a strong
flow of water at 53 degrees . from be=
tween 204 feet of 10 inch casing, and
576 feet of 8 inch casing to bed rock,
*See report for.1%02.

* Resolution passed Nov. 13, 1902.

“Eave a

temperature 67 8%:8 deprees at
1,945 fect, o rate of increase of 1 degree
in nearty 60 teet, abourt the nomanl rate
for wells that are larv.;ly shale.*

Much more intercsting, however, are
a set of observations in the Champion
Iron Mine, kindly made for me by the
engineer, Mr. D. C. Peacock and given
herewith:

“Letter Augz. 20, 1900,

Rock  temperatures at
Mine. '

Champion

Corresponding to a surface tempera-

ture of 41.6 degrees .. and an incr

of 1 degree each 111 fuat vertical.

+ Tewip. Vert.
Depth.

eise

Place,

9th level drift 250

feet west of No.
T shaft ..., oo 4008 465 feet
24th  level west

drift 140 foet

from INNo. 7 shaft He* 1.355 feet
End of 206th level
L Co a0 Lot

from No. 7 shaft °0! 1,500 feet
Jond of 28%th  tevel

east drift 759 feet

from No. § shaft 6.5 1,620 feet

REMARIKS.

No. 7 shaft drift bogs no corneciion,
henes no air circulation.
*Strong current of air (coid) close to

hole
dean,

usced  which  was only 4 feet

iesult probably oo low.

'Crose et has just been driven ing no
connection.

YT Drirt has no connection and
tilation except the sar from
chine. .
The rate of increase is fully as low

ag in the copper mibnes.  In the Phoenix

Copper Mine, T found the temperature

of o little slow wiler see page at oa

depth of 355 feet. 1€ aegrees, while at

610 feot depth it was i35 degrees,

My statement that the nearness of
mines to Lake Supericr has nothing to
do with their cocluese is confirmed by
the results of a decpo well at Freda,
which from a surfacs soil temperiature
of 43 degrees to 45 degrees (the latter
that of 2 spring nenr nyv) rises to 51 de-
wrees at 480 feet; 1.5 degrees at 550 to
636 feel, and [5 dermees at 950 feet,
which shows “in increase of 1 degree
in 79 rect. The roci: is all sandstone,
but basic and somewhat fudurated.

It will be seen tinnt no esgential
modification of the c¢onciusions reach-
ed in my report last year is required.

no vern-
the ma-

Wells and Dcep Borings. '

Like all times of prosperity this has
been one of marked activity in deep
borings. A number have been or are

* Avnual report for 1901, p. 261.




being put down and more or less com-
plete records collected for discussion
1 tor*

Two or tlhree matters are worthy of
mention now. One, concerning which
there have been several inquiries, is
‘e thickness of the salt bearing for-
mation and the depth beyond the first
salt to which it is worth while to sink.
1 give, therefore, a list showing the
depth to the first salt hed and to the
Iast salt hed and the difference, in case
I think the well is through all the salt.
I have added a plus sign (unless the
well has gone so far beyond that there
is a reasconable certainty that no more
is to be found) when T sm not sure
that this is all.  When 1 think that it
probuably or certainly is not all, I have
not given the difference.

It appears from the list that north of
Alpena nnd Muauistee, there are prob-
ably only a few feet of salt if any at
all, and that down the Lake Michigan
shore there is but one main bed of salt,
which rurs out north of o line running
from XMuskegon to Monroe. Milan and
‘I'renton ore on the edge. but going
northeast, it geon thickens and several
beds prohably aggregating much over
106 feat ocar within o thickness of per-
haps 600 feet, 5o thot along the Detroit
and St Clair Ry . while all the salt

Ay oceur witnin 40\1 feet of the first
salt, it ix more likely to be spread over
990 feet, In detadl, the succession of
bads is quite likely to he very irregular,
e en in wells «inw by.

Salt Beds o {-—- \,

Lx-lirn e, betwaeey 2,206 feet and
2800 feel grive S feet plas.

L\.mn,ilnr\. beiweenn 2,195 feet and
2210 feet give 18 feet plus, .

Buttersville between 2,242 feet and
2,760 feet, give (8 feet plus,

Manisten, 1830 to 1978 feet and 2,027

fent, mive 42 nenrly.
St lgnace. 350-7, 365-2 feol. give b.
Chebovoon (near 1,400 is “the hm‘i-

sy 0,
Alpena, at 1,164 or 1,267 fent 20 feet or
niore,
cioderich, Canada, hetween
gaid 1517 feet, give 601,
Clinton, Canada, between

‘916
1,180 feet,

foot

* Next year T hope to make a full re-
port of progress in oil and gas devel-
opament.

The foliowing is a rurly complete
list of wells over 500 feet dop or plan-
1 for such, econcerning which, facts
ve been or ave being coilected. >
st Johns, Mich,, Alkali Co., corse;
»otvay Process Co.; Reed City, Freda,
lapid  River, Gladstone, - Manistique,
Lrdington (J. 8. Stearns No. 3) Manis-
tee, Milan (continuation) St. Clair No.
4, Port Huron, Allegan, Assyria, Grape,
Niles, West Bloomfield, Fowlerville. -

.‘\‘
Carmen  weli  {Petrclea), 1,210 feet
and 2,105 feet give KY5,

Cleveland (Sarnia), 1,529 feet 8 inch-
es, and 1,781 feet 8 inches.

Wells, Fort Huron, 1,655 feet, 1,750
feet.

Port Huron Salt Co., 1,498 feet.

St. CLur between 1,600 feet to 1,610

fect and 2,168 feet.

(! omt\\r ght, 1,620 feet.

Marine City, between 1,520 feet to 1,-
570 feet, and lb]ﬁ feet.

Port Lambton (no salt, salty shale),
1,710-7? feet. K
Alffonac, 1,550 feet, 1,611 feet. .

Wallacehurg (no salt, represented by
anhydrites) from 1,700 fcet to 1,380
feet.

New Baltimore, 1,600 feet, 1,715 feet.

Royal Oak, 1043 feet 2,475 feet, 932
fect,

Detroit River—- *'\ -

Stroh's Brewery,
EL)

“Iol\nv No.
feet plus.

1,150 and 1,815 ('r‘o'

6, 873 feet, 1,607 feet, 634

Salvdy No. 10, 881 feet, 1.596 feot, 705
feet. '
Windsor <. P. No. 11, 610 zypsum,
1,127 feet, 1,167 feet, \

Tecumsch Salt Co., R28 feet,

Deitroit Salt (fo., I)M\' en 2046 feet and:
1692 feet, gis 86 foe

Penn. St Co. (Jcorse River), 830
feet, 1.050 feel. |

Sajiote & iferguson. 855 foot,

Rouge River Salt o, - Palmer,
§71 feet, 1.660 feel, 724 fot,

Brownlee, 875 foot.

River Rewso fmpaevemont (Co,, be-
!\\nnn Q15 feot and T.RAR feat? 725,

B Ford, hetween \ 6ol and 1,32

fm-l';‘, HT foet plne,

Wyandotte (Jourekh)  bhetween 730

and 1,228 Teet, gives 507 feet,

Trenton*. Church & Co. No. 1, in-
Nos=. 2 and § absent, 1,135 teet to 1,215
feei, 20 foet,

Mitan, 1540 feet, 1615 foet, B,

Britton, Monios, absent.

'
Work AHead.
or the futnre we have
desirable to undertake or
underiaken and to be finjsited:
First— A. report upen the limestoues
of the State, especially in their econo-
mic relations, but also with a view to

undee

before ng as
alrendy

as

their . puleontology. Upon this Wr.
Grabau iz at work.
Second—A report upon the peat of

this State. I have given n few facts
upen peat above, but judging from the
inquiries, this resource will be of moie
Iimportance as the years roll on und the
supply of hard woods grows scarcer. I
expecet peat to comperte not with soft
coual as a steam producer) but with

* Upper salts replaced by anhydrite;
lowear also perhaps.

/
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hard wood and gas as a range and
domestic fuel.
‘Third---The
gypsum, which is
Prof. Grimsley.
Fourth—Water Supply Paper No. 30,
prepared by myself for the U. S. Geo-
logical Survey is rnow entirely out of
print, sooner than many' of the more
recent numbers. This seems to indi-
cate that it was of use and it might
be well for the State to take up the
matter therein contained, with the
necessary  revision and  enlargeinent,
and at the same time incorporate a
study of the water supplies fromn a
chemical standpoint, and also of the
water powers. I have already refer-
red to the work begun by Mr. Horton.
Fifth——We need o general, fairly
popular and practical sumnueay and re-
vision of the exhaustive work of the
U. 8. Geological Survey in the iron
country, which might well be in some-
what more portable shape. This
should at the same time be not a mere

report on plaster and
in preparation by

compiiation hut o thorough revision
from our point of view.
Sixth —A continuation of the work

began Ly Dr. Hubbard upen the Copper
range and the correlation of the Copper
bearing lodes through the Porcupines
clear to tiie Wisronsin bmm(h‘y would
be of especial value andd 1T think devel -
ope seime inporiant seientific informa-
tion.,

Seventh- -An

exomnntion  of  the

available supplies of mederial for good
roads.
This by no means exhanets the list ot

worlk assigned us to do by the Act or
that T could find to be done withaont go-
ing out of my way to do il.
i there is the areal work
in h:nul tu wit:  Tuascoln, Pay, Shel
naw o Arenne countics, reporis oon
which will vanke  up Vel IX of our
gtandard  sel:  the report on Wayne
County which  Prof. Sherzer has in
hand: Co-opevation with the {7 S Gog-
fogical Sturvey in extending then topo-
graphic map down to cover Detroit; a
report on Washtenaow  county. which
the completion of  their nue of the
county, the studies of Frank Leverett
and the deep wells at Anu Arbor and
Milan, make timely; a report on Keot
county, which will be of iarge use fo
schools of thet conty, and will be no
great task afier the work done by Nel-
list, Livingston, Leverett and Grimsley
I will not 2o on to enunerate mlmr
things to be done as T have laid out
more than cnough to keep us busy for
two years, when one considers the or-
dinary routine of giving and acquiring
information wherever {t may be ob-
tained, lmt I hope as I find time to con-
tinue my studies on the grain of the
rocks .lnd the infexenceq that may be
drawn therefrom.

-
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i‘iiGA‘i UDENT
- Onee morve lvnm\ 1:,\ plea that the
statistics of produciion of raw nateri-
als be gathered or at any rate publish-
ed through the Duren: of Labor and
Industrinl Statistics for inquiries ncw
frequently come to my office which are
not meorely hard to answer, but hard
even to know where to refer for an-
swers; coal does not differ from cop-
per nor cement from salt so much that

the facts’ concerning them should be
. differently published.
Tests.

A few words as
work and other tests. |

In accordance with the usual policy
of the Board I have alvoovyg been ready
to receive inorganic sovipies and give
a rough estimate of (heir undure and
value and whether they are worth fur-
ther chemical test without any elab-
orate  chemical  exinmination. The
Geological ]mp:nh:mx.t of the Collee
of dAmes will do the «oine thing.
ples of arnimal i \«dll asually
termined at the Axrvicaltae] Colls
addressed to R F R RN

regards cheinical

Protf, W0
of vegetdble 1ifo §f addrosse
W. 0 Beai. Ta the atter § anin-
debited far examining cacious snmples
of wond bronght u;l in well drilling.
Inosmnch as the on ate sunPorts goev-

eral ehemiend .Hwy HERCEERF: 1rovd
thariehl 1t ecanoyay to ogquin aroijer
bt rother to got the we ek dope wicge

o

it con be bhest dones L oom indebitedd

Prof, 1 S0 Kedzie for comerons TOTS
moihis hes T oalso cont o civenlay do
the voerions chamieal Laoborviericos and
others who had furndste-d os analysis

of factlities in

to oblain o summary
: wihich are giv-

that Tine, the resnits of
e helow,

it i deemed wise tor your
to vindertaoke the business of
more thorough examinatious, ¢hnrging
i fee therefor, a2 the Durearn of Mines
does in Canada, ndvantageons arrange-
ments could he made with the Univer-
sity of Michiran

Board
making

STATE LABORATORIES NOT SOC-
LICITING OUTSIDE WORK.

Director, Addreas,
Spesialties:
Michigar—

Name,
and
University of
Technicnl- - A, B, Prescott, Anm Ar-
hor, genceral, some privaie work by ad-
vaneed students
General A0 T

TEaquipment

Rigelow, (in charge),

Ann Avbor, geneifal, some private work
done by advanced studants,
ngzineering -8, D, Campbell, Ann

Arbor, Portland cement materiaig, ete.
Iygiene—V. D. Vaughan, Ann Arbor,
sanitary analysis, public water:sup-
plies.
Agricultural
Lansing, general,
N

College—TF. §. Kodzle,
calorimeter; fuel and




fertilizer values, supzar  and cement
antavials, water annly sis.
Coilege of  Mines— (i, A, Koenig.

Houghton, general, assaying, ete.
State Analvst-—1L 1 Dodlittle, Lan-
ging, organic mainly: adniterations.

LABRORATCRIES CONVENIENT FOR
PRIVATE ANALYSES.

Nuame., Director, Address, guipment
and Snedialties:

MeMitlan Chemical Laboratory——IDe-
los T'all, Albion, general;y marl, clay,
peat, Jead, silier and copper. Sanitary
water anulyses,

Deorborn Laboratories—W., A, Coui-
verse, Chicago. General; Water, coal,
clay. nuavi and general commercial, cir-
cular price list, $5 to $10 up.

Detroit Board of Health—W_ J. Tib-
bals, Detroit. General; price on appli-
cation.

Midland Chemical: Co.—H. H, Dow,
Midland. DBrines, bromine, limestone.

26

Kennicott
Roiler witers,

Detroit College of Pharmacy.-—W. H.
Allen, Detroit, Organie and peat.

FROFILES, MINE MAPS.

Saftener Co.-—Chicago.

~ The Michigan  Fngincering  society
have {urned over to us through M» C,
IV, Rubbell o collection of rajlw

pro-

files, Targely made by Mpr, Wo 2 See

which will be of use, which reminds
me to renesww my recommendation that
from time to time copies of profiles of
railroads and maps of mines should be
tiled in someburcaa. I should think our
fire proof vault in IHoughton would be
a good place, Tt is of advantage to the

companies themselves in case of loss!

of the originals, and in case of aban-
doned mines, may be of vital import-

ance in opening mines on adjacent™™

properties,
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