CHAPTER III.
LOCAL DESCRIPTIONS.

§1 (&) The records of well-borings which
may be divided into three groups: those
collected and more or less worked up by Mr. C. E. Wright, and
those whose collection or working up has been made by this
Survey since Mr. Wright’s time.

In all cases we give in the text, firs
county, then in the few wells from adjac
follows the altitude of the place,
authority, and intended to give some
sea level of the mouth of the well.
do we know the altitude of the top of the well more nearly.

Next follows ( when known ) the name of the well, or the firm
or the company for whom it was sunk, then the depth. 'T‘hen
finally we give the authorities for it. When the record of a well
has been already published we do not repeat it, unless we intend

to use it for comparison, or desire to throw it into more copn-

venient shape, or wish to show into what groups we should
divide it.

are given herein
already published, those

t the township, then the
ent states, the state. Next
generally on Mr. Gannett’s
idea of the elevation above
In only two or three cases

Of the wells whose records are now, for the first time, pub-
lished, plates have in most cases been made. We give in them,
in parallel columns, —

1. The formations into which 1 divide the series.

2. The formations into which Mr. Wright divided it, when-
ever he divided it at all.

3. References to equivalent depths in other wells; e g, «
B., 385, means that the beds opposite to which this symbol is
placed are equivalent to those encountered at a depth of 385 feet
in sinking the well at South Bend, 1

ndiana.
4. The plate representing schematically the succession of the
beds.

5. The depths at which samples were taken and also the
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depths between which the nature- of the rock remained tolerably
COﬂStan‘f' in the same or in separate columns, the d.rillers’
. Eltfh . hlat was\encountered, and the notes by‘ Wr’1ght or
T e : nature of the samples. I have left nghts notes
T o o t where I was certain of inaccuracies, and where
untoud‘le‘i exc‘cepf the work is Wright’s, or (I often cannot tel'l
the' 1y - Pa; r(i)ved by him from some one else unknown, my addi-
V‘thCh) . iosed in parentheses and matters I.co.ns1d§r very
tlon's o i er;(:rackets It is not always easy to dlst1:(1gu1sh t.he
du'blous” 1ln from Mr Wright’'s own notes. I have tried to give
dnuersde(r)gas much information as I myself possess?d. .
theOreathing 1 should perhaps explain: Mr. Wright, ;cr; the
i - which he correlated, was accustomed to un e
dlagrar'ns into larger divisions or series and refer them to
R ';‘ILOe cilumns I have often left out, partly for .the
et :Litness partly because his work, as well as rr'111'1:,
éake . cl(’):;lplo ical ’and stratigraphical, and hen.ce lacks va,h.dl v
. plltljtilrip‘tin; ti correlate the local formations mtodtl;lisu;;;e;-
caly i 3 s he borrowe
. applicab‘iiesegfiso ?fr:g;’ti’i; aﬁangement of them is }Tis,
e kin Of course, therefore, he ran the Devonian
genemny'Spletjlde v%iaat he called Oriskany sandstomne, etc. o
dog:ce}: ’122 well-record is so imperfect that, al‘c‘houghhxlzvczlt:1 -
ivisions é it cannot be given.
giVinIg’hzj:Cstor(::tliS;fe? g:iegdflzz (r)1fatrrlxes of the formations without
case . anes .
indicati%‘é bglszra;f:etzezazxz? ’:;rerzntLower Peninsula. On :citlrs
thi&rzamese of the towns from which wehgu:lz ;z;ort((l)stizer:;rd&
ic
e :thrSee r‘ifre:e;zlzgiog:ozpcentric lines, w'hose use
s o Samel ril;el()i above. 'They give a rough geologlca'l ma};
o e e‘i( ; and show where it is supposed that the lines o
Zf it:ilc(:n Sttit:veln the formations would come to the surface, were
ivis
surface soil removed.
aH’I‘thheiz are, as stated in the legend of the map,req (the Pasma
1. Line between the base of the Coal Meass t;I e_top T
Whi.te sandstone or conglomerate ge'nerally),)an
Grand Rapids group ( generally a limestone ).
2. Top of the Marshall sandstone.
6
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;5. ];ottom of the Marshall sandstone,

. ottom of the Richmondville sandstone

5. Line between t}
1e St. Clair bitami
Traverse blue limestone or shale Fons Black shale and the

6. Line between the Trav
Dundee limestones.

7. Line at the bottom of
change to dolomite. (N. B.
than genuine limestones. )

s, . .

u WI;111neb marking the sandstone of Ida and Sylvani
‘ e noticed that the 1a t fi i "
ot 0L S ve lines cross th i
o mlsk nzt;ch nearer Toledo than Rominger’s me; Sta;elhne
e ma e them. .Th1s 1s justified not only by the WeI;IO o

o, v : ¢ connecting work of the Ohio geologists reconds

e tran i '
o Indian;g;esswn of.the Subcarboniferous shales into Ohi
e ndia as not hitherto been noticed. 'This is rob bl10
C
i~ Coat;uses: In the first place, the region in qugs’cioa 2
g Wleth surface deposits, and shows no out ops,
o .
, chell ignored the Richmondville sandgop&
one,

erse bluish shaly beds and the light

Dolomites burn to a milder lime

Marshall group.
within the state.

(¢) On the map we also indj
of the geological sections which

aforesaid. 'The same signs are used i

ro;l‘ir:es ;? :}}11: engravings.of the diffefri;: hvielclijferent s of

the b Viz.'selcr((;ss-sechons run nearly through the center of

e Casevﬂle.ané Pne from 'Nlles to Bay City, running not far

2 thmmn e o ort Austin; 2. From Hillsdale to Bay Cit

henee D ¢ coast to Alpena; 3. From Detroit to Sagi !
g through Grand Traverse Bay. s

II]E Names Of Flaces, as fOI ez{a‘n:l[:‘le I OIt .IX.U.Stln., tlla“t do ﬂCt

lie e
Xactly on these cross-sections, I have placed on th
€ mnearest

cross. .
ross-section at points where the Places would be

the Dundee limestone, marking thel

CROSS-SECTIONS 3

found at the intersection of the line of section with a circle
through Port Austin having the same center as the basin. And
as a matter of fact, I have taken the southeast corner of T. 11
N., R. 1 W., as near enough to the center of the basin (it is
probably mnot far enough west, but I could not tell this until
after I had constructed the sections) and have, by circles around
it, found the points on any particular line of section correspond-
ding to places off it, and at these points laid off the geological
columns revealed by the borings.

The two methods, direct projection and projection by circles,
generally lead to points of projection close together, as I have
chosen the sections to rum mnear to as many of the wells as

possible. These points of projection are connected by curved

arrows.
It will be noticed that the more frequent the well-records are,

the more minor inflections there are shown to be in the beds.
The question then arises, when there are not enough records
shall we put in ideal flexures or unconformities to indicate the
fact that there are flexures and unconformities, or shall we
sweep the lines along in graceful curves.

Much may be said on both sides, but the latter plan has the
advantage that the depth of a bed at a given point, as derived
from the section, will in general not be so much in error as if
we put in minor bends at random.

(d) Now, one use to which these sections may be put is to
ascertain what succession of rocks may be expected to be found
under any given place. To determine this, describe on the map,
about the center of the basin, a circle passing through the point
at which it is proposed to sink a well. Suppose, for example,
that this is Allegan. 'This circle will cut the cross-section lines
on the map, the Niles-Bay City section (A-B ), near Kalamazoo,
the Muskegon-Charlotte section (J-K ), near Muskegon. Take
the point of intersection on the nearest section line, e. g., near
Kalamazoo, and find by the scale of the map its distance in miles

from the mearest point for which a well-section is given, i €.,

Kalamazoo. 'Then on the profile line of the same cross-

section, 7. e. A-B, plate LXVII, take a point at the same

distance horizontally (from Kalamazoo). Draw a vertical line
from it. Mark off on this line a distance corresponding to the
estimated altitude of the point at which boring is proposed above
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lake or sea-level
el, and the vertical dj
istances from the .
new point

various 1111€S W]ll(:}l ”lﬂ]k t}le Ullp()l ta]lt d] 1810 S
t]luS 1()[1”(1 tU the Visions

the figure, the de
) pths at which th ...

If the pls : ese divisions ought +
place, whose underlying rocks, 7 e, geolog%rical (c)o}):\ ound.
’ mn, are

1 qu Stion 18 D= Pl
n €8 t 0] n()t IIII.lCh near
€1 one Cross SGCtIOH thall aIlOtIleI
s lt

wou d be better to pr()]e(jt as al)(}ve on le IWH ”ea]est SGCtIOI’lS,

considerably. The ¢
y. . rue depths will i
The three other sections, viz.: Probably tie between e
4. Niles-Frankfort, .
5. Charlotte-Muskegon,

exactly as in the boring.

Among the more i
. ¢ 1mportant sy ;
sections i fs ggestions brought
S 18 the possibility of 4 slight elevation g;f t(l)lzt tbytthese
strata, or

an anticlinal, south of Saginaw o1 other suc exures mnear
! agina and of oth h fl

Tawas City, south from Hat I;oint ’

b

Le;k; Stri‘Clair, and about Manistee
§ 2. he references to Rom: .
ominger and Winc
report ; i el |
ports for the Geological Survey of Michigan ) E;C;re J’Ez b
: . authorities

in Huron county, toward

ALBION, Calhoun
o County. Al
‘Rommger, 111, 81. y b 943 feet

——————
Total Depth. . rmation.
) Formation. -
e
10 feet .. ______ - i
o 1 R Drift.

______________ Solid sandrock; drinking water

(Marshall sands
______ stone, of .
———————————— Blue shales. Jackson well, 88-373.)

-_

ALCONA-ALMA 45

Arcona, Alcona County. Altitude (lake-level 590 feet?).

According to Wright, the ( Ohio) Huron or Genesee shales

come in here.

ALGONAC, St. Clair County. (Two wells. Plates IT and III.)

ALLEGAN, Allegan County. Altitude 708 feet. ( Plate IV.)

There was a well bored here in 1887, by a compaty of which
H. H. Pope was president and W. B. Williams, jr., secretary.
Hon. David Stockdale writes: *‘Three wells were put down

here, at a depth of about 1,300 feet, and each time struck oil; but
in such small quantities * * * *.” Julius C. Ellinger, presi-
dent of another company, writes: ‘It took over three months to
drill No. 1 well ; contractors, Shaler & Thompson, Findlay, Ohio;

depth, 1,275 feet. No. 2 was drilled in fourteen days, 1,400 feet

6 inches; No. 3, 1,407 feet, in thirteen days, by Long & Kostetter

of Pittsburg, Pennsylvania. No. 1 well would produce, before

shooting, about five barrels per day” (mnot essentially increased
«we strike considerable salt water in the Brown

by shooting);
* % *_ 'The last two wells

shale between 1,120 and 1,200 feet,
were drilled from 100 to 125 feet below oil sand, in solid lime

rock, dry as a bone.” 'The section is appended.
To the kindness of Mr. Ellinger we owe the records and samples

from which the cut has been made.

Arma, Gratiot County. Altitude 797 feet.

Alma Sanitarium Company. Depth 2863 feet.

J. H. Lancashire, M. D., Vice President and Secretary.

Boring begun December, 1889, finished June, 1890.

The sand pump was filled with water from the bottom of the
well. 'This water, emptied into a barrel, showed a temperature
of 98° F. 'This indicates an earth temperature gradient of 1° F.
in 54 feet.

The following remarkable analysis confirms what has been
suggested on p. 34, as to the predominance in the deep parts of
{he basin near its center, of bromides that were left in solution
after the crystallization of other salts. This analysis is of a mixt-
ure of the water from the bottom of the well, with that which
comes in at 1053 feet. The water rises five feet above the

ground in the well-casing.
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(X3 N "
The sample of water marked iy e ot

to us f aminatj
‘ OT examination contains in one U. S. gal]

Potassium chloride_ __

Soinm o Shoride. oo -eo 637845 grains,

Lithium chloridge .. T o )
Ammonium chloride. T ) e
Calcium chloride. T ) o )
Magnesinm chloride :_ ——————————————————————— s s )
Ferrous chloride. ___ o e )
Sodiam bromide T . o .
Sodium iodide.. e s )
Potassinm sulphate_ ————————————— T o
Sodium Phosphate___ T - s )
Alumina_.____ T o o
Siliee T el 3.9005 ‘¢
P 0.8324 ¢
ota 18,40
________________________ ---- 18,408.6213

C. F. CHANDLER, PH. D,
CHAS. E, PrriEw, R, M.

A set of samples of the form
the well is preserved at the gg

“At about 1053 feet we str
strongly resembled the Michi
the horizon of the Marshall, ¢

ations passed thro in si

' ugh i
nitarium, S Sinking
uck a large flow of water, which
an salt wells.” This is doubtless

r and St. Clair shale 6
‘ € we averaged p )
SO . ged 25 feet per dav »
T water was struck in limerock, which vpizas szyh (241:}}11011
ar at we

with diffi y
it cul?y went three feet per day.” Thi
erty Corniferous or Dundee eesponds to the

rs).

;ALPENA, Alpena County. Altitude 609 feet
- T. Sterry Hunt ( Geological Sury

(Plate V.)

77.274 cu. in. or . X
' =217, .in, 10. 1bs. V.=
| thre:.%4179 - T.Very nearly 6-5 of 1 (tJJ'S SA"—70'000
= - S. liquid gallon - gatlon.
16 =.220090 Imperial W
ramme=15432 grains.

‘Alma Minera] Water?’ submitted
on* of 231 cubic

ANN ARBOR +

Winchell in 1874, given in the bibliography published in the
American Geologist.

2. Rominger, III, 39 (analysis), 40, 63. Two wells, one earlier
than 1866; another, close to the bed of Thunder Bay River. The
record of the latter is given in Plate V.

3. A third well was sunk in 1891. Depth, 1,267 feet.

Hon. E. K. Potter. The record is not as complete as that of

No. 2.

ANN Axrsor, Washtenaw County. Altitude of M. C. R. R.
track, according to Ganmnett, 771 feet. According to Winchell,
the altitude of the same point is 764 feet; of the Observatory,
909 feet; of the University grounds, 867 feet; of the top of the
boring given below, 781 feet. Depth, 770 feet.

“In the south part of Washtenaw County and in the north-
western corner of Monroe County, in well borings, the black
shales are found usually not more than about 100 feet below the
surface. Frequently a stream of * * * gas escapes * * *.”

Rominger, III, 68* 92.

Rominger’s record is as follows:

Lane. Rominger. Thickrness. Formation.
1-155 feet.

Coldwater . _ . | Cuyahoga _|155-305 Blue arenaceous shales with seams

of fine-grained sandstones.
305-333 Black bituminous shales, gas, and
drops of oil.

Richmondville | Berea. _._._|333-425 Coarse, gray sandstone, with a brine
of Sp. Wt. 1. 142, 19¢ Na Cl by
evaporation.

i | Bedford. ..|425-525 Blue shales with subordinate sand-
stone layers and seams of pyrite.
Cleveland _{525-610 Black shales, very bituminous, with
St. Clair. .. iron pyrite.
Firie . . ____|610-632 Dark blue, arenaceous shales, with
iron pyrite and traces of fossils.
Ohio .. ... 632-700 Black bituminous shales, with iron
pyrite.
Traverse .__. __ Helderberg| 700-770 Limestone, bluish colored,with flint.

*p. 68. Black shales struck at 525, their thickness there being 85 feet.
Winchell, Geology of Washtenaw County, in the History of
Washtenaw County, 1881. Boring on Main street, Court House

square.
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Winchell’s record is as follows:

AR v
TESIAN BORING, ANN ARBOR, 1871

s |
F_— hick- ——
depth | Thick- —

ness of
ness. D P
escriptions.

of Group.
. DRIFT— -
30 i
. - Soil, gravel, etc,
Clay, bluish and
s adhesive, wi 'nati
65 of e & with alter nating seams
- Bo‘ftom of shaft and beginning of borin
ey ”s gmcksand, rendering tubing necessary ¢
ompactl] i ‘ .

1o p 1ot p ¥ bedded, shale-like materials. Tubed to here

E ar tlally cemented sand. DIOVe two more IEIlg ths of
Pipe.
N

MicHIGaN SALT GROUP—

—_—
—_—

Shale. 15 . .
Ca., e, light bluish, varying todark gray, not effe
i . . . ’ rv >
o tg,(;)vlth acid, fine, lammated, with minute disg eb’
4ﬂe scales of white mica. Some portions—a o
o ale . —appar-
o y thin seams —buffish, rather hard very sligl> gtll
erv A . . ’ d
o esc}in;g with acid. Drove four feet more of pipz
S shale.  Water from sh
. aft was shut
. htt‘le water continued to appear in the pipe oA
revice. Fresh water ar i :
ose immedi ithin 25
or 30 feet of the surface. ey o within 25
Shale, as above the crevice
A cavity from whj i : ’
ich issued inflz
5 ittt o inflammable gas, and a
Black shale, not effervescing with acids

—

MARSHALL GROUP—

21534 | 1044
320 6

Sands
Wit;tznz, dun, ealithy, porous, actively effervescing
i am. . Contam.s brine. Ata depth of three fee{;
B . . ;ociaz:::fnif. brlr;e stands 500 salometer,
ing, but re disti
392 35 Fine buffish, calcifirous lllfliigsensci:j a‘"r'enaceous.
s Brz;ZZuht one-fourth dissolving in sulphuric :zlil(?ka‘
ere 64° salometer, '

—_—

depth

427
430

433
440 29

ANN ARBOR—BANKS 49

Thick-
Chick-loes of

SR | oo
of e Group,

Al
Descriptions,

HUuRON GROUP—

13 Shale, argillaceous, bluish.
with chips of shale, much sand.

Shale continuing. Water lowers to 40 ft. from surface.

The sand pump brings,

Brine here 68° salometer.
Shale continuing. Sand pump brings up no sediment.
Silicious shale, excessively fine, compact, bluish-gray,

accompanied by gas, which caused an overflow of

water at the top of the well. Water afterward sub-
sided, but some gas continued to escape.
Sanie continning. When lighted paper is thrown down,

453
numerous detonations occur in the well.

Silico-argillaceous shale, not effervescing. Some beds

of black bituminous shale.

HAMILTON—CORNIFEROUS
limestone (with ferruginous specks) apparently some-

what cherty.
Chips of earthy magnesian limestone with some sand.

Chips quite sandy,with magnesian limestone, iron and

Work discontinued.

3 =3
SN
o

clay.

An analysis of the solid residue was made by Mr. J. R. Jomnes,

with the following result:

Percentage solid matter in brine ... ... 17.48

Per cent.

Iron (in the residue after evaporation ) U 2.506
Magnesium chloride .. - oo o oiaooos 3.976
Calcium chloride . oo 14.022
Sodium chloride ( common salt) .. ... .. -- 79.496
Total - o oo e e e oo~ 100.000

Banks ( West Bay City ), Bay County, two miles north of Bay
City. Altitude, 592 feet (7).

Rominger, III, 200.
7
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Wells. Total Depth,
Ronminger.
Moore & Smith_ ... ___ . 830 feet.
Long & Bradfield .__._ ... . el 800 ¢
Taylor & Moulthop..__._... ... .. 840 ¢
Keystone Lumber and Salt Company.. . ... . 980 ¢
Bangor Salt Manufacturing Company; 95° brine_._____ . _____ 774«

The above wells are in the lower salt rock=Napoleon; 7. ¢
the Marshall sandstone is the source of the brines.

Barrre Crrrx, Calhoun County. Altitude, 819 feet.

Depth,
440 feet.

Rominger, III, 83.

Total Thick-

for i
Depth. ness. Formation,

70 feet.| Drift.
113 fegt. 43 ¢
116 X3 3 (3

Sandrock.

Cavity; stream of water (
at Marshall),

Blue shales.

compare a similar phenomenon
442 ¢4 1326«
440 ¢«

Bav Crry, Bay County. Altitude, 592 feet. (Plate VI.)

C. E. Wright. See also Winchell, 1860, 154; also Rominger,
111, 107, 182, 200.

Beside the deep well which is engraved,” there are a large
number of shallower wells down to the brine, e. g,

*This well is reported to have been driven further than is shown by the engraved record.
—down to 3,000 feet, Wright quotes Zacharias Mason as saying that at 2,900 feet it was jn
rock the same as that at 1,300 feet in Morley’s well ( Plate XXXVII), oue-half mile north
of Marine City,

BAY CITY—BLACKMAR 51

iTotal depth. through

sandrock. either

Parma (635 ft.) or

et Marshall (920 ft.) of
main well.

[

- 835 feet.
Geo. F. Williams & Bro.....--- - I 7 o ¢
Wiley Bros..o—ooocooo oo o o :
Whittlesey .- ---- e 7 o )
BB Gould .o T e
oX: 1 & BUSS. oo oo e - )
bC‘.11;41T()(f7‘r1‘51111t & Company, in Carrollton.._.......---- o _ ;go )
Hamilton & McClure._.. .. e ,A o )
Batchelor & Whitney .. .-« ovommmmmmmmoo e 777777777 o )
G.C. Meyers. ..o —oorormm i - 77777777777 o )
Hay, Buttman & Company. .- - - ---- S o )
Bradley & Sons .. .-~ - , 7777777777 o4 )
Eddy, Avery & Eddy . -~ e R e )
I, F. Bradley. .- - —------ o )
T,ockwood { Opp. side of river) ... o e o 995 “
Sage (Opp. side of river, W.Bay City ) J , o e )
T Hallo oo o e - o )
Fddy Bros. o o.ooooooiio e o o )
MceEwan Bros. ..o oocwo cens e o o3 )
ROUSE . oo oo e mem mmmm e ____________ o )
gillgn;ijl(;;‘ine 65°, upper salt-bearing sand roCcK) oo 505

[ —

ight’ ells
('These records are taken from Wright’s notes, andfﬂ;;ewBay
. . o
are probably not all exactly in Bay City.) In some
City wells, a gypsum horizon occurs at 700 feet.

i the

. Sterry Hunt quotes from the Inter-Ocean, A}jrﬂ lt877,T e

re o.rt of a bed of rock salt 115 feet thick at 2085 feet. S
prl(;))bably refers to the brine-bearing Berea sandstone.

Brnrton HarBORr, Berrien County. ( Plate VIL.)

W i i v y. Altitude
BrLACKMAR Taymouth Township, Saginaw Count

Y
613 feet.

P 1 -
Mr. Blackmar. Depth 1764 feet (but the column adds up only
1677 feet).

Rominger, III, 96, 184.
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— —
—
Refereunces by I, ‘
L erences by Lane, i Total depth. Thickuess B
KI f_x‘ Formation.
{190 | g 7
- | feet.f 90 feet. | Drift.
ay City, 920 1360 p2rn s« Shal
Flint, 170-278§ 77 o N our
o ) 0 Coarse sandrock,
o ‘ 45« Blue shales,
Flint, 1200 _. R 1’)4‘% ¢ 1[ . o Shates
- [154¢ ’ 850  « Gray arenaceous shales,

Bay City, 2300 I 7
-ty, 2300, Berea (? 55 ¢
rea (7). ]1635 110 Sandstor str
- ] - : s h-le, sstrong  brine
Caseville, 1750 e 1675 ) o oy st
178 { > 20 Gray shale.

“
2 .

Brancr Srtarr
; > ON (near Co] -
Altitude 927 983 fect. ldwater, ¢. z.), Branch County.

Dr. Bennett, Depth 447 feet.
Rominger, 111, 87.

gy

Chickuess
288,
Formation.

26 feet. | Drift.

26-20) S 1 SH S
=200 ()'ft, hlue ¢ hales
_4:“\.;“_1() ILH(I 1 shales containing riy d stems and ( 1onetes,
N hlue sha Sy
) . h 1tanmmge ¢ 10id st
21 447 6 Bel hi hat ritl P 1 \, al - - 'k
<18 eloy 15, S W 1T S8 and ca careous streaks
v th 1ate 1 Y 8 reaxks,

—
—_—
—_—

CArroLLTON, Sagi
ATON, Sagmaw County (just .
tude 5 . . ¥y (just north of Saei .
ude 590 feet (7). Depth 743-800 feet of Saginaw). Alti-

Rominger, 111, 200,
C. K. Wright.

—

throngh the
sandrock
acce. to Wright,

Total depth Total depth
ace. to
- Rominger. I
-
—
H. B. Allen_ .. R I

BF.Gowld T et
L. Jerome & Co, - T el 800 | 715 feet.
o Jorome & Co.... e I
H. Ballentine & Co. o e o - j
Saginaw Valley Salt Company T . - f
frew Valley Salt Company .. R £ L
Liyon & Co.
C. L. Grant & Co._._._____
e I 770 ¢«

e
S R

CASEVILLIE~CHUESTER

CasrvieLe, Huron County. Altitude 594 feet.

(1) Frank Crawford. Depth 1760 feet (given variously 1750,
1760 and 1770 ).

(2) Pigeon River Furnace Company.

Rominger, III, 94, 184, 201.

C. K. Wright.
Surface, Subcarboniferous limestone. Rominger, 111, 103, and

A. Winchell, 1860.

Depths. ) Tormation.

1-900 feet.
850-950 ¢

Principally blue, more rarely red, shales.
White sandrock; large body of strong brine. Sandstone.

Wright.

1650-1770 Sandstone. Wright.

CuarLorrr, Raton County. (Plate V111,

CrrsoyGan, Cheboygan County.  Altitude 604 feet.

J. J. Mason. Depth 700 fcet.
C. E. Wright.
“Caved badly, conglomerate in part, much quarts, Hint and

houlders, a strong flow of fresh water, no brine,”
See also paper by N. H. Winchell, 1871, on the economic

geology of that region.

Cursrrr, Haton County. Altitude 883 feet.

Rominger, 111, 131.

L Formation.

Depths.

= 1-8 feet. | Drift.
“ Hard, black shale with thin coal.

| 8-16
i
4 16-23 « | Whitish fine-grained sandrock.
‘ 3 23-53 ¢ Whitish plastic fire clay.
: 53-83 ¢ Black shale with pyrite.

White fire clay with hard ferruginotts bands.
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Crirrorn, Lapeer County. ( Plate IX.)

CoLpwarEr, Branch County. (X.)

ConsTaNnTINE, St. Joseph County. (Plate XI.)

Corunwna, Shiawassee County. Altitude 776 feet.

No. 1 shaft has a depth of 80 feet.

the following section from the oblique drift:

-_—

Total depth. | Thickness. FFormation.
9 feet. | Drift (surface deposits ).
30« Shale, dark to black.
4 43

Sandstone.

6 Black, slaty shales, containing Lingul

and compressed lamellibranchs.
49-50 feet. 1o« Coal.
4 Fire-clay.*
8 (X3

Black, slaty shales, as above.
Coal.

Fire-clay.*

Black shales.

Arenaceous shales.
L M

* Pire-clay seams are usually aren
lenticular kiduey jron ore.

62-66 ¢ [3to4

4 <«
80 3

—_—
aceous and contain Stigmaria.
No. 2. Engineerin

shaft at Corunna has
seventy-five feet.

g and Mining Journal, Nov. 5, 1881, New

entered five feet and six inches of coal at

Corunna, Ontario, on the St. Clair River.
213 feet of St. Clair black shales.
Am., 1893, 1V, 207.

Underneath it are
See Brumell, Bull. Geol. Soc.

CourrTwricH?, Ontario. (Plate XIII.)

DrrpaI, Indiana. (Plate XIV.)

Derrorr, Wayne County. (Plate XV)

(Plate XII.)
Rominger (111, 138) gives

a and Discina

—_—

The shales contain

i

i
&
i
5
i

ATV 55
DOWAGCIAC-EAST SAGINA i

Dowaciac, Cass County. (Plate XVL)

¢ in te to C. E.
T ; Mr. Farr in a no
iller’s record as given by : e
h(}:ltdmkar ov. 21. 1887, is slightly different from that of p
711 , O .2l s 3
“}ifh is comnstructed from the samples, viz
w $

Formation.
Totat depths. Thickness.

[
e

0-202 feet. 202 feet. | Drift.

202-297 ¢ 95 ¢ Blue slate.
:(():-;09 ¢ 12 ¢ Red slate.
d())(/)—358 ¢ 49 ¢ Blue slate.
309-

]

2 ¢ l 104 (2747 or 106 ?) Hard rock.
358-:‘6; ‘ 120 ¢ Blue slate.
462-38; ¢ 105 ¢ Black shale.
582_’(38" “ 95 ¢ Brown shale.
Peoars ¢ \ 37« Gray shale.
e “ 74 ¢ Lime with mineral water.
a0 “ ’ 76 ¢ Lime (I think?).

oo “ \ 25 ¢ Brown stone.

??9_3(())?)9 “ 15 ¢ Yellow stone.

1())()):—-1052 “ \ 43 ¢ Li111estoie;le |
o \ v \ ;{Veellllozz Zoow E.Lt 1900 feet, with no prospects of gas.
1900 ¢

i 588 feet.
Easr Sacinaw, Saginaw County. Altitude

: ing Co.
inaw Salt Manufacturing
D. Kast Saginaw
G. A. Lathrop, M.
Winchell, 1860, 152, 153.
Rominger, III, 94, 181, 200.

Sirength of
. brine, Rom.,
depth Formation. p. 181, at
Total depth.
Groups.

JACKSON COAL GROUP

. 90 ft. 1°
92 feet. Drift. .. -—-----o---e---- P
70 ¢ andstone .o ooeccacomonaan
gk 3 7| 92-170 San
e sundstone 170-196 ¢ Dark shale. 1 51 100
196-210 ¢ Light shale . oooiioaea-

¢ 3 2 ft. 14°
10-233  ¢¢ Sandstone with coal seams. . 21

210-2.

246 ¢ Shale. 4
ii:(i 256 ¢ Sand with coal seams.
256—292 e Blue shale.
s ite sandstone.

P a sandstone ?| 292-398 ‘White sands
arma

[ E——————
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—

-

Groups.

= Strength of
Total depth. Formation. brine, Rom.,
D181, at
—_— —_—

GD. Raring GROUP:

403-408 <
408-412
412413 -
413-419
419-420 =
420-428
428-420 <
429-434 -
434-435 <
435447«
447449 o
449462«

Subcarboniferous.

{ Alternate limestone and sand-
stone,

|

J

Limestone, sandstone and

shale mixed,
462-465

465-476
476-514  ++
514-516
516-530  «

487 ft. 26°©
316 f1. 40°

|
|

‘(Alterna,te shale and sand-

530-532 11 gtone S ] B31 £t 440
532-535 ¢
535-536 < |
536-540 < | |
540-558 1. Arenaceous shale.
222_'52;’ } Sandstone ~| 559 ft. 600
- € O
jzjj:g . lAIternate dark shales and )[ 569 £t. 64
588507 « }! sandstone . L. L
591-592  « S el ’
592-595  « Gray, coarse sandstone _ e
595-602 ¢ Dark shales . R R . !
602-607 ¢ Sandstone and shale ... __
607-612 ){, T >(61%?>rfrf-',8§
612-617 <« J| White sandrock . e 61(2)5f’t.90°)
617-623 | Dark shales . ___ .
623-624 <« Cherty calcareous rock. _.__
624-626 <« Dark shales. . _ el
626-634 <« Sandrock and shales___ _
634-733 <«
Marshall? Bay Cityl Sandstone . . -] 636 ft,90°
8007 | 733797 « (Rour., p.
797800 | Bright red shales, :

733 £1.94°)

AST TAWAS-ELEIUART

43 s 2y ¥ < )U LCL
l ST v 0OSCO C()unts . /XIUtudC dqut )]
A I AWAS l S - (! [ N

: set.
(1) Grant and Company. Depth 905 fee

Rominger, 111, 78-9, 184, 201.

. . 383 feet instead
i . viven for thickness add up 8
i nt figures given for : ight, from
Th% ilf{:r; gi%en by Rominger. According to Wrig
of 905 tee

800 feet to 900 feet is sandstone.

. ’ Formation.

Thickness.
e

1-50 feet. | Surface drift.
50-170 “ Sandstones,.
17’0-—7338 ¢ Shales.
‘- 3 stone.
338--378 Sands
Y Shale and sandstone.

378-458 v e
‘e Mainly shale. , o

4527\:(1)2 “ Shale, first indications of brine.
5085 § s tin ) o

7 e Jhale, white and hard. | A
g :?dties{one grray; abundant supply of strong brine,
678-873  ** Sands , 3
873-883 o ’ Blue shale. B -
[ S —

(2) Weekes Bros. Depth 835 feet.

i feet.
Earon Rapips, Faton County. Altitude 876

Mr. Frost.

Rominger, 111, 130.

Formation. B
Depth. B
2 feet. | Drift. ) .
;g 120 ¢ Alternating shale and sandrock
120 ¢« | Coal. -
[ N

Fixuarr, Indiana. (Plate XVII.)

8
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KsskxviLLe, Bay
EXVILLY, Bay County (ncar Bay City). Altitude about th
e

same as that of Bay City, 592 feet

C. E. Wright.

Formation,

070 feet | To sandstone; brine.

755 ¢+ ’ Through sandstone; brine.

Frint, Genesee County. Altitude 713 {feet

Dr. Clark. Depth 1200 feet.

Rominge >
vominger, III, 97. Several borings with no trace of Sub
car-

boniferous limestone, ¢. g.

Reference. Total depth. Thickness. 1
- Formation.
68 feet.,| __.________ Drift
12;;-;;33 o 07 feet. | Sandstone.
- X3 i~ ¢ 3
3« Shales and sandstone, with
Blackinar, 450 (?)_| 170-278  « 108« o

Sandstone; at 260 feet strong
stream of sweet water.
Alternations of shale and sand-

stone; in the lower part strong
brine.

Blackinar, 1545 (?)] 278-1200 ¢

FroreNce, Saginaw County. Altitude (?).
(1) Chicago Salt Company. Depth 800 fect.
(2) Shaw and Williams.

Rominger, III, 200.

ForrsrviLLe, Sanilac County. Altitude about 600 feet

C. E. Wright. Depth 505 feet.

X3 H (.
It is 465 feet to the sandstone, which is forty feet thick,”

FRANHKFORT 59
FrankrorT, Benzie County. (Plate XVIIL)

C. E. Wright. D. B. Butler.

There were two wells sunk, one—the first—is 1800 feet deep.

Of that Mr. Wright collected the record so far as given in the
plate. The water interfered so much with further boring that
this well was given up, and a sccond one was begun about 500
foct to the southwest. The latter is 2200 feet deep. When the
well was about 1800 feet deep the salinometer gave 20%. This
corresponds evidently to the Stronach and Manistee salt horizon.
Qee cross-section C-H from Niles to Frankfort. This well was
continued to 2200 feet, but with lessening per cent of salt, until
it gave out altogether. It doubtless pierced the Niagara.

The appended analysis of the water, which has quite a reputa-
tion as a mineral water, is reported. The well has a daily flow
of over 8000 barrels; temperature, 58° F. As the mean annual
temperature for Frankfort should be, according to Winchell’s
researches, between 44° and 45° F., this would give an increase
in the earth’s temperature of 1° F. for cach 100 feet of depth.
The flow begins at a depth of about 1400 feet, at a geological
horizon near that of Ypsilanti, whose water it resembles.

«T'he water contains in the Imperial gallon of 10 1bs. 240.32
grains of solid matter, consisting of:

Sulphate of lime .. oooooooceooiooonoe 85.40 grains.

Sulphate of magnesia. . --—cooooooooooeoomoooos 77.00 ¢
Sulphate of soda ..o ooeioiiooeremooom oo 40.60 ‘
Chloride of sodittfn oo iomm oo 28.60 “
Chloride of potassium, traces . ..-.o---c--o-oom —ooe- ¢
Carbonate of magnesia ... -oooooiomionmon 6.30 “
Oxide of IFON .. oo mei e 1.26 ¢
Soluble silic o oo e 1.16 ¢

One gallon. Total ... oovoooororonms 240.32 “

Tt also contains 444 cubic inches of 1,8 in solution in each

gallon.
R. C. KEDzIE,

Michigan State Agrz'cultm'ai College.”

=
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Frurrrorr (near Gri
A ar Grand Have v (8 .
feet (7). en), Ottawa County. Altitude 39¢

1 X3 Taonofie Q M kb
(1) ““Iron Magnetic Springs.”  June 2, 1871,

Thomas M. Nels “hi
‘ ¢ . son, Chicago. See gals 1 ,
Greol. Survey, No. 32, p. ]47.b ce also Peale, Bull. U. s,

Analysis by C. G. Wheeler.

Section.
Analysis

30 feet. | Temp. 48° 1, ___

Clay ... .._ __ ceeeoo] 140 ¢ NayCOy ] p
Hardpan . ___. . g Ce “C )V) o i
Hl‘le bal]df()C]( _ o 24 s I4‘d \( v T N “i‘i 5'11‘)”
Bl ek ) e CO; . . 7.5600
R 5 Mg COy |
Marshall (?) sandrock . 41 = Mn CO() o | 1o
Blue Shale 7777777777777777 () X3 (: 777777777777 i 771[ (}'1()5()
Total. __ .. ___ . __ 255 feet r.,_.,_,“_ ‘23“'4‘417
| K (] _ . o g (}4”:
cact,. | 111.1;?
Na C1 ___. | st
. —_— 464.0319
MgCly ... ! 46,8072
. N 2
Mg Br, (7). 1' ron
[ 0.7666
Na,S0, . __.
e I 45.9960
SiO, . |
ALO, It 10,080
679.7489

—_ "

(2) Spring Lake Iron Company.

(3) Magnetic Mineral Spring Co.

GosHEN, Indiana. (Plate XI1X.)

G C S bh re { l4dk(_) llu]()” “ld]l -
ODERICH, ea t ore o e
( 3 5 0 O, Cdnddd. A tl

Henry Atrill, Esq., New York City. Depth, 1517 feet

Survey of Canada,

Monroe | 278 ft. 3 in. .
100-300 1276 ft. ...

GODERICH—-GRAND RAPIDS 61

Trans. Am. I. Min. Eng., V, 338, —Geol.

. Sterry Hunt.
1876-1877, p. 221-243,* with plate.

Am. Geol. R. R. Guide, p. 64.

- 1

Thickness. ‘ . .
Equivalent depth. ‘ Formation.

78 ft. 9 in.. .| Drift.
Dolomite with thin limestone layers.

I,imestone with corals, chert and dolomite beds
(colony of Upper Helderberg (?) L.).

243 ft. . _...._| Dolomite with seams of gypsum.
The rest, marls with heavy beds of rocksalt and

some anhydrite and dolomite.

(3rAND HAVEN, Ottawa County. Altitude, 594 feet.

W. C. Sheldon.
T. S, Nelson. (See Fruitport.)
(irAND LEpGE, Faton County. Altitude 860 feet.

Rominger, ITI, 131 133

GrAND Rapips, Kent County. Altitude 605-639 feet. (1) and

(2) (Plates XX and XXI.)
Winchell, 1860, p. 144 150, 153.
Rominger, 111, 110, 180.

. F. Wright.
One well was bored a number of years ago 700 800 feet deep,
The Marshall sandstone is struck at 350 feet and is 100 feet

thick.
(3) Beyrich’s brewery, depth 236 feet.

(4) Powell’s block, 204 feet.

¥ p. 242, At Clinton. 13 miles southeast from Goderich, it was 1180 feet, 216 feet deeper

than at Goderich, Lo reach rocksalt.

p. 241, Goderich was supposed to stand on the boundary line between Upper and Lower
Helderberg.

The cherty limestone (276 feet) appears to be Upper Helderberg,—coutaius Tavosites
Winchelli, Favosit e Emmousi, Acervularia and Diphyphyllun,
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Grinpsrone  Crry, Huron County.

(Shore of Lake Huron. )
Altitude 590 feet (7).

C. Smith, Secretary Board of Water Commissioners, private
T.. C. bmith, 3
. 15, 1893: ) ‘
e s o in boring mear a tract of low, marsh ground,
et ot it ble gas was struck which burned for some
: i muiable gas $ s .
¢ pocket 'Of m?‘m * * no more was done about it.”

Worthington & Son. Depth 1080 feet.

C. E. Wright. time.

Thickness — 1010--1080 feet. TFormation — Sandstone.

Hrirrspars, Hillsdale County. Altitude 1095 feet,

Rominger, 111, 81.

Two wells bored in the court house square.

(1) Thirteen hundred and fifty feet. ’

(2) Fifteen hundred and fifty feet, by hearsay as follows:

—

Thickness. Formation.

_—
(?) ft. | Drift.
20 | Soft laminated micaceous sandrock.

-1120 ¢« Mainly bluish shales with arenaceous seams and h

probably calcareous ledges. 'The color of the shales
became dark, bituminous, in the lower part.

Hard red rock with much iron pyr
water,

arder,

1120-1350(7) < ite, and strongly saline
1350 -1400(7)

Fifty feet of white limestone.
1400(?)-1550 <

Soft calcareous rock to end.

————

Hownrr, Livingston County. Altitude (?).

Newspaper clipping (some Detroit daily).

“Howell, Mich., July 22.—(Special.)—While workmen were
digging a well at Walter Papsworth’s residence
part of the village, this morning a terrific roarin
stones and dirt were blown 100 feet into the
had been struck. The flow was lighted, and
a barrel ascended to a height of 30 feet. To-night the tap will

be lighted again, and later a meeting will be held to determine
what to do with the discovery.”

, i the eastern
g was heard and
air. Natural gas
a flame as large as

ImLay Crry, Lapeer County. (Plate XXIL)

Ton1a Tonia County. Altitude 659 feet.
450 feet.
r. Blanchard. Depth N '
1\12[ inger, 111, 134. ‘At 300 feet below the surface a copious
omi . , 134,

b3]
stream of sweet water.

Iruaca, Gratiot County. Altitude (?). ' .
Record in the Gratiot Journal, Ithaca, April 14, 3.

as the

«“We give below the complete record of th.e new Well.nms izq(;

hi kle%f and kind of strata through which the dri pi)\u»n,(\l.

1 R . . - o\ . z c _
’t[‘]liz last 86 feet of sandstone will give, it is thought, an a

b2l
ance of water.

omparisons Forn ) T'otal depth. Record of tlie new well
C rsons ormatioi. ota Pt COT
pa T

10 ft. | 10 feet surface clay.
10-80 ¢ | 70 feet blue clay, stony.
80-118 < | 38 feet hardpan.
118-119 ¢ 1 foot gravel.
119-149 ¢} 30 feet hardpan. .
149-151 | 2 feet of gravel. Consider-
able water.
151-191 ¢ | 40 feet hardpan.
191-195 ¢ 4 feet gravel.
Quaternary__1| 195201 ¢ | 6 feet blue clay.

201211 ¢ | 10 feet hardpan.
211-213 ¢ 2 feet gravel.

213-273 ¢“ | 60 feet red clay.
273277 ‘| 4 feet hardpan.

277-302 *¢ | 25 feet white clay.
302-310 ¢ | 8 feet blue clay.

310-320 ‘¢ | 10 feet hardpan. Very hard.
320-325 ¢ 5 feet gravel.
325-330 ‘¢ | 5 feet hardpan.
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— —— — —_—
Comparisous, Formation, Total depth, “Record of the new well.”

—

|| 330-332 ft.

Woodville (7) |
sandstone i
(| 332-336 «
[]336-339 <
] 339-343  «
|| 343345
345-349 «

349-355  «
355-357  «
357-362  «
362-367  «
367-368 <
368-383  ««
383-399  «

Jackson Coal !
Gronp..

399.414
414-434  «
434-440

l 440-462 ¢
! 462-470 <
|| 470478 «
J 478-480 <
480-482 ¢«
, 482-490 ¢«
‘ 490-515  «
U] 815-525

Tonia, 300 -
Owosso, 301-404_ '}Parma_,,,_,_ 525-611 ¢
Corunna, 300--431._ J,
l 611-613 ¢

Total depth of well ______ L] 613 feet.

It is possible that some of the *‘lime”
band iron ore.

2 feet gray sandstone, Very
hard.  Bottom of eight-
inch casing,

4 feet gray sandstone.

3 feet fireclay.

4 feet red sandstone.

2 feet red shale.

4 feet blue shale.

Bottom of seven-inch cas
ing, with two 16 foot
lengths, standing up into
eight-inch pipe, 15 feet
bagged and swedged out on
top. Bottowm of this casing
is 349 feet by measurement.

6 feet blue shale.

2 feet limerock.

5 feet sandstone.

5 feet blue shale.

1 foot dark lime.

15 feet white shale.
16 feet black shale,
15 feet light shale. -
20 feet blue shale.
6 feet dark lime.
22 feet light shale.

8 feet dark lime.

8 feet sandrock.

2 feet dark lime.

8 feet sandrock,

2 feet light shale,

25 feet sandrock,
10 feet light shale.

86 feet light sandstone.

2 feet light shale.

might prove to be black

JACKNSON -IKINGSVILLE

Altitude 928 feet. (Plates XXIIT

JacksoN, Jackson County.

XXV.)

Rominger, I1I, 122-127.
Winchell, 1860, p. 151, 154,

KaLamazoo, Kalamazoo County. (Plate XXVIH

KawgawLIN, Bay County. Altitude 596 feet.

Two wells. Depths 810 and 1,133 feet.

Rominger, 111, 96, 107,

Formation.
‘I'hickness. B -

About 100 feet. | Drift. ‘ o
¢ S 1 sandrock with coal seams.
About 100- 400 ¢ Shale anc . ’ e
Ab: at 400-500 Gypsum at 400 feet. Iimestone and gypsiferous shales
) £ V1

About 700-800
About 800 1133 ¢ Red shales. ) - -

G

- Sandstone with strong brine.

KInGgsTONE's MirLs, Iambton County, Ontario.
3 3 . 228.
See Brumell, Bull. Geol. Soc. Am., 1893, Vol. IV. p. 22

Hunt, Geology of Canada, 1863, p. 3062

KinesviLLE, Ontario.

Large gas well reported in Eng. and Min. J., Feb'ruarzf 9,
1889, owned by Detroit capitalists, and less than 25 miles from

Detroit.
: , 238,
See Brumell, Bull. Geol. Soc. Am., 1893, Vol. IV, pp. 231, 238
9
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LansinG, Ingham County. Altitude 840 feet.

Rominger, III, 117, 118. Of borings made, only the shallowest
recorded; (1) At the Reform School. Depth 506 feet.

(2) In the yard of the Lansing Hotel. Depth 740 feet.

(3) Lansing Magnetic well. Depth 1,400 feet. (Peale, Bull. U,
S. G. S., No. 32, p. 145 ). Temperature of water 58°.5 F.; flowing
60 (?) gallons per hour, saline; analysis, p. 148; temperature gra-
dient something less than 190 feet to 1° F.

(4) At the water works are wells showing 20 feet oxidized
sand, 16 feet coarser stuff, then rock.

Lonpon, Monroe County.

Artesian boring mentioned by Winchell, in 1873, as having
reached the Niagara limestone,
Cf. also the boring on Macon Creek, Rominger, 111, 27,

LupniNneroN, Mason County. ( Plates XXVII-XXIX.)
MaAN1sTEE, Manistee County. Altitude 604 feet. (Plates XXX -

XXXII. )

Wells in this neighborhood are those of

Date. Depth,

Stronach Lumber Company, at the head of the lake.
SeeStromach .. ... 1970 feet.
Lewis Sands ( Manistee Salt Well?); No.1.. ool 2012 ¢
Canfield (J.) and Wheeler (E.D)YNo.2 .
John Canfield; next south of Peters’ well. ..
Davies, Blacker & Co.
Engleman and Kitzinger; on a little lake 1} miles
from Lake Michigan ._..._ .. _ s
R. G. Peters; according to the Engineering and Min-
ing Journal, June 13, 1885, a bed of solid salt, 34
feet thick, was struck at a depth of 2027 feet; No. 3.
Wheeler, Magill & Co. ... ___ -.1 Mar., 1885 202615 <
Rietz Bros.; west side of lake, going north. . ____ -..| Feb., 1882

Sept., 1883] 1947 <«

0 i
v
y—
'
‘
'

Mar., 1883

WARENGO-—-MARSHALL

Margnco, Calhoun County. Altitude 921 feet.
Rominger, III, 82.

i Formation.
Thickness,

1-60 feet ... _._ | Drift.

60-260 ¢ Sandrock. (Marshall sandstone. L)
W) - - -
260-460 ol .| Shales.

MarINE Crry, St. Clair County, not elevated much above lgke
level, 7. e., altitude about 600 feet. ( Plates XXXIII-XXXIX.)

There have been very many wells sunk here, of which that of

Tester & Roberts (No. 1) (D. Lester and W. S. Roberts) may

be taken as typical. From this well the Geological Survey has a

complete set of samples.

Other wells are those of

Baird Brothers, '

211\\11(()) i)) Curtis & ILester ( Toledo Salt Company, C. F. Curtis,
W. S. Brainerd, D. Lester), ‘

(4) National Salt Company, with samples,

(5) W. B. Morley, with samples,

(6) Dr. O. W. Owen, with samples,

J. A. Wonsey & Son, o

H. C. Wonsey (only to the solid rock—y1e1dn'1g gas),

Antoine Halin (only to the solid rock-—yielding gas),

Crockett McElroy (according to the E. and. N{ J.3 May 12‘,
1883, quoting an claborate account in the Detroit Evening Ne‘z;ivs,
well begun over a year ago; at a depth of 1633 feet, stlzsucf 2;
deposit of rock salt which the bore hole' penetrated’ 11 ] ee
without passing through; Compare the Baird Brothers’ well ).

MarsuaLL, Calhoun County. Altitude 893 feet.
Rominger, ITI, 83.

Thickness Formation.
rickness.

70 feet .. . _i Drift.

70-113 ¢ __ . | Sandrock.

113-116 ¢ ... Cavity; copious stream of water.
116-440 ¢ ... ____ Blue shales.
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IVI: 'SV ) i z
y P:): SI\{ILLP,, St. Clair (.,ounty. Four and a half miles south
, uron, half a mile west of St. Clair River. Altitude
about 600 feet. Church & Company. (Plate X1..) ' -

ames (‘lCCk S‘tll It l\ gas w ll 1 Sl]]}\lllg a S N W ; NG ¢
- 1 ¢

s 1 ¢ (
l a § h(l]]()\ W ]1. wC l)](lt

MELBOURNE, Saginaw Countiy.
W. R. Burt & Co. Depth 950 feet.

Rominger, 111, 201.

Mgripran, Ingham County. Depth 52% feet

IQ()I ng 1 b o y L

ni er, ]II, 1.55 ( I)()HIIU f()ul‘ 1’1]1]& 3V

s s V(%L 0! H{]l lﬂ][l‘t n (]() e
: k ‘ ) Sto 8

Micuican Crey. T.s 5
IcHIGAN Crry, Laporte County, Indiana.  Altitude 603 feet

Indiana State Prison.

Rominger, III, 37.

Referred

T
10 sea tevel, T'otal depth. TFormation.

603 feet _ . 1-170 feet.| Drift.
433 ¢ . 170-246 ¢

357 246+ ¢

Ohio black shale.
Limestone of the Helderberg.,

Mipranp, Midland County.  Altitude 608 feet.
C. E. Wright; John Larkin.
Notes on a map of C. F. Wri
- K. Wright, to the effect th
1300 feet the formation is sandstone.  from 1300
. YVell No. 1, 300 feet south of S. W. cor. Sec. 16. T. 14 N., R
2 K., on bank of Tittabawassee River. Altitude 608 feet S

Fighteen to twent
y-five feet above the water of Sagi
and about on a level with the railroad track sy Bay

MIDLAND - ONROL 09

Jegun in Scptember, 1878; finished in 1879, for Larkin & Pat-
rick (John Larkin, Wm. Patrick). John Mason, contractor, Fast
Saginaw. Depth 1300-1325 feet.

Depth. Thickness. Record by John Larkin, Esq.

| 1-30 ft. | 30 £t. | Sand, boulders and loose earth.
l 100 < | 70 « | Very hard red and white clay.
Kawkawlin, 100-400 56 * | Struck shale, and underneath it
soft coal; several bushels taken
out. Mostly lime rock.
Very hard.
Bay City, 585.
Kawkawlin, 900__. 800-820 ‘¢ 1 15-20 ¢ Sand rock; brine, 65%.
Hard lime rock.

Bay City, 920. ‘
Kawkawlin, 8007 ] At1280 ¢ ; 20-25 * Salty sand rock. DBrine 1159, . e,
65° to 75° salt brine, and bromides,

ete., for balance.”

|
§
i
I
i
i

# This would mean Sp. Gr. about 1. 2395 and about 17% to 18% salt and somewhat less of the
other matters, Bromine is made in large quantities from the refuse water after the salt water
is taken out.

The first two wells sunk at Midland, to which the above
description applies, were bored by Tarkin and Patrick. Two
others were sunk, in 1892, by H. W. Daw.

MiLaN, Washtenaw County. Farm of Mr. Kincar on Saline
River, Monroe County. Altitude about 700 feet.

Rominger, 111, 68.

Well was bored with an auger 108 fect through drift, and struck
{he shales and a scam ol gas.

MiLwaukgs, Milwaukee County, Wisconsin,  Altitude 584 fcet.

Geological Survey of Wisconsin, 11, 390 394.

[ower Helderberg barely present as a thin edge; also at Wau-
watosa and at Fredonia, Osaukee County (?). Altitude 788 feet.

Moxko¥, Monroe County. (Plate XLI1.)
Rominger, I1I, 30-31. [No gypsiferous shales underlic Mon-
roec] ¥ * * ¢for several hundred feet downward limestones
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of dolomitic character alternately follow each other.” He giv

of dol . res
ome account of two wells. Samples of well No. 3 show ioteS

References. Thickness, Formation.

worthy quantities of gypsum underneath Monroe.
(1) Court House Square. Depth 140 feet.

( 2 ) Recei Ved 110111 J udé e ‘S .d Cy en %
\ s Chrlbtl' ncy.,
( ) < ) . | D th \“() feet.

Mr. CLrmeNs, Macomb Ce ; :
XILIL) ounty. Altitude 612 617 feet. (Plate

Authority, T. M. Crocker, Esq.

There hzzve been three wells sunk here, the first over twenty
years ago (7. e., before 1872). 'The s : 7
‘ S a - e ¢ . ¢ second well is more ‘

li within a te\iv feet of the first and owned by the %amz ri:)enF7
.GOES. The driller’s record is given. The third was putpdoprl-
7 ' e w
in June lelly, 1892. Of this the Survey has some samples ang
an engraving has been made. ‘The i ’
n ! . owmner is Mr. Carsons (C
sin?) and the driller Mr. Ni R
- Nims. The surface of th
the well is located is a lit i e e i
tle higher than at the
) oc: other wells, is
about twenty-five feet above the surface of Iake St. Clair anbd’ 1IS
very nearly on a level with the railroad track. It is notk ¢ .
government section, but on claim No. 141 Y

The following is an an i . .

. alysis by S. P. i i
mperial e y v P. Duffield, in grains per

NaCl ___.. ... _
P n_”_“_”_“— ________ 11,900.00
CagCll e 648.48
T o el 934, 5(
MgCO,_ ... .. .. . i())
CaCO,._______ .. .‘7
FeCO,. . . . s':g
Mgl, ___ . __ .. __ ﬁ .1;7
MgBro.... .. ... .. 6'°7
SEO, T e
ALO, . . N 29'47
A0y o )
aSO,___. ... .. 100.335
13,654.1‘0;

Mr. CreEmens. No. 2.
Driller’s ““log.”

Royal Oak %

1-102 ft. | Surface.
%“ Bed rock was reached at a depth of

102 feet.”
102-400 ¢ | “ Limestone withan occasional shell.”

400-430 ¢ | < Black slate.”

105 .. ... %
164, ...

230.
305.

Royal Oak 520 .......

Royal ()uk%

430-560 ** | * Limestone returned, with an occa-
sional shell and strata of slate.”

Royal Oak 548 ... . 4 oooooiomnoo- At 560 feet ** Sulphur water was first

struck.”

¢« | ¢« Close, white sand’ (probably dolo-

mite ?), “ uninterrupted.”

850-890 ¢ | “ Richest slate” (? 7 e, plaster, anhy-
drite or gypsum marl).

« White sand,” ‘again, interrupted

Royal Oak 836 ..._._- 560-850
Royal Oak 836- 1305 _.

Cf. Algonac 1130-1200 890-1000 *
by an occasional stratum of slate.”

1000-1010 ** | ““Salt vein, having a thickness of
about ten feet.”

1010-1050 ** | ** Followed again by sand.”

1050-1090 ** | ““Dark slate.”

1090-1244 ¢ | **Sand” (dolomite?), * with now and
then a shell and strata of light slate

to total depth.”

|

Muskrcon, Muskegon County. (Plate XILIIL)

Rominger, III, 84, 85, 94. Several borings.
(1) Mr. Whitney. Depth 1230 feet; register to 657 feet.
(2) Probably the same as that recorded by Wright, although

the figures vary slightly. The salt water at 1250 feet ( Rominger,

111, 94) may mark the Berea sandstone.

NewserG (near Cleveland ), Cuyahoga County, Ohio. Altitude

813 to 748.

Cleveland Rolling Mill Company. Depth 3000 feet.
(teological Survey of Ohio, Vol, VI, p. 352 355.
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Epoch ace, to Orton,

Ohio shale -
100 ft. Upper Helderbery

500 ft. Lower Helderberg

800 feet Salina

Niagara (7). .

Niagara_ .

Clinton____ ..

Thickiiess

40-
40-1350
1350-1660

1660-1700

1700-1990
1990-2154
2154-2169
2169-2250
2250-2300
2300-2340
2340-2360
2360-2378
2378-2400
2400-2420
24202430
2430-2470
2470-2475

2475-2483
2483-2650
2650-2658

2658-2680
2680-2686
2686-2750

2750-3050

PENINSUT,.

ft.

‘e

‘e

13

Formation,

Drift, sand, clay and gravel.
Shale, changing in color.

Limestone, solid (in part Upper

Helderberg).

Sand (first salt-water vein Syl-
vania ), )

Limestone.

Rock salt and shale.

“Shale” (Anhydrite).

Limestone.

Rock salt.

‘“Shale,” bluish (Anhydrite ).

“Sand.”

Shale.

Limestone.

Rock salt.

‘“Shale.”

Limestone.

Rock salt,

‘““Shale.”

Limestone ( Dolomite ).

*“Oil-sand " (Dolomite ), rank with
sulphur.

Limestone.

Oil-sand, free from sulphur,

Limestone.

Limestone of same general char-
acter.

Bottom in red limestone with gas.

NEw River i
WER {two miles south of grindstone quarries). Alti

tude 600 feet.

ll;I(e):l\;vq‘.River Salt Company. Depth 1029 feet

1 ! , .

donen Orfxgge(;-, fIII, 77, 201, “Salt brine was already found at
depth . eet below the surface, but it coutinued to inc ‘a
1 ength as a greater depth was reached.” e

~X
¥

NEW RIVER-NORRIS

Total depth. \ Thickness. Formatiot.

Epoch.

1-15  ft. 15 ft. | Grindstone.
1545 ¢ 30 | Blue shale.
453-800 .- Alternate shale and sandrock.

Berea shale (7). .1 800-9007 * 1. Rotten, bad snelling, soft rock.

Berea or Rich—\l \
mundvillesand-l> 900-10007** 100 ¢

stone . ... —---J

Porous, coarse grained white sand-

rock; brine 85°.

Only a% Blue shale.

-1029
1029 3 few ft.

NiLgs, Berrien County. (Plate XL1V.)

Noxrris ( North Detroit ), Wayne County, 628 feet or 631 feet.
f well sunk for water at the J.utheran Deaf and Dumb

Report o
in Detroit Tribune for April 24,

Asylum, in September, 1884;
1885, 1886 or 1887.

« An unexpected answer was discovered to this question in

September, 1884. Workmen were engaged in sinking a well for
water at the Tatheran Deaf and Dumb Asylum at Norris, this
When down about ninety feet the drill broke and farther
operations were suspended. One night there was a terrible explo-
sion—drill, sand, water and gas were thrown high in air. Some
one lighted a match near the well and the gas ignited and nearly
burned up a tree twenty feet away, and frightened everybody who

county.

saw it
«Professors Henry and Duffield of Detroit were invited to inspect

Prof. Henry at once made a propo-
ight the institution with the
a certain per cent of the profit to the
institution. He desired to manufacture lamp black and had pat-
ented a machine for that purpose. Prof. Duffield said it was gas,
and thought the gas escaped through a rift in the rock, and if

the well was drilled deeper plenty of gas could be obtained. But
water was plenty, two loads of brick were

tom of the well to prevent the gas from

the strange phenomenofi.
sition to rent the well, agreeing to 1

natural gas, and to give

nothing was dotie;
dumped into the bot
10
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roiling the water, and the directors of the institution were
satisfied.

“The well has, however, proven a source of annoyance to them,
for, despite the water, gas accumulates with great rapidity, the
mischievous boys take great advantage of this, and often cause

great damage by dropping a lighted match into the well.  The

well was visited by a Tribune reporter yesterday, It is situated
about four hundred feet to the left and in the rear of the deaf
and dumb institute. Approaching the well, an offensive odor is

covering of the well, a strange sight is witnessed: But a few feet
below the brink the water boils up as in a cauldron. Tiny bub-
bles form and float along over the surface. The odor most
approaches that of swamp gas.  The well, which is ten feet
dacross and bricked up, is as black as an oven from the smoke

“T'he well was dug through white clay until the rock was struck,
when the drilling ceased. Whether it was the gas-bearing rock
that has been struck is not known, but probably not, as it gen-
crally lies from one thousand to two thousand feet below the
surface. Swamp gas, it would seem, would not continue to fow
steadily for a year and a half, If the rock could be shot it could
easily be told what the result would be. Several natives of Norris
said that gas escaped from the ground in several places near
there and had done so for years.

“Norris is but ten miles from this city, ‘and if gas should be
discovered in any quantity there it could be piped here at a small
cxpense. But why pipe it here? If there is natura] gas at Norris,
and there is every reason to believe there is, there is natural gas
in this city. The formation of the rock is the same, and the
surface indications give better prospects. There are now at least
two wells on Woodward Avenue from which gas escapes—gas
that can be burned, that has been burned,”

~T
[@x3

OSCONA—-PORT AUSTIN
i about 590 feet.
City sco County. Altitude a
Sable City, losco Coun
Oscopa, Auda
Smith, Kelly and Dwight.

. 184, 186, 201. . _—
Rommgir, Illlls’ 1103 feet and 1070 feet respectively; same
Depth of weli :

at Caseville (7).
tast Tawas and at Casevi g | e
R at\?\?h'db}lit Fd\"cve: on a map that from 964 to 1040 fee
C. E. Wright notes

i is sandstone.
formation is san N _—
Shiawassee County. (At the Detroit and
OwWoOSss0, SDhidawass

Railroad Station.)

Depth 307 feet.
i 137.
Rominger, 111,
s the %LTm is greater than 307 feet.)
as S
. ) ;
Owosso, Sec, 5. (Plate XLV ..)
Mr. Courier. Depth 1000 feet.

inger, I1I, 97. snoraved.
}I{‘(}):nlig probably the same as the well engrav
S 1¢

5 istake,
(In the record there must be some mista

. ~
Paw PPaw, Van Buren County. Altitude (7)

}I. 1n. J( h]l l4. _I rousorn re ltb th we l UNSUCCEeSs: fu .
€ %3 S0 (,p() & ] NSUCCESS
) ( N l
}I(()ll (/ l) IJ'tW t()]l lCLOI‘dS thC ﬁndlﬂ Y O[ WO( d-
O11. . . d b

( Plate XLVL)
( Plate XLVIL)

Altitude 597 feet.
940 feet to sandstone

Prrro1ria, Ontarto.
Ponrtiac, Oakland County,
Porr Avustin, Huron County.

i 3 a map that it is
3. F,. Wright notes on a ‘ 0
l;ch is b‘%gfeet thick. Blue shales overlic 1
N (1) Ayres & Co. Depth 1198 feet.
inge 1, 77, 183, 201. o Sur-
Rommgcr’}gmt (teology of Canada, 18066 1869, p(.12 P
Se -~ y AL e
: f . St(‘l)(rri}; a sandstone of the Chemung. At adep
ace roc 8

| i 88°.”
| ace ___. a brine .__.
‘ feet from fhe surface - @ BAAE - ron per cont
’ AT L 3a2m4
N 1.5675
g Clz_ 0.0129
Ca SO .o i

(2) Mr. Skene. Depth 1225 feet.
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One mile west of the village, 200 yards from {he shore of the
Bay.

T

Total depth. Thickness,

Formation.

S

Few fect .| Few feet. Drift,

Conglomerate band of grindstonce serics. Green-
ish blue micaceons sandrock.

125 feet.| Few feet. Conglomerate. Current of fresh water.
-163 ¢ <--------| Arenaceous shales.
At 204 L Gray sandstone.
204-315 ¢ R Signs of brine.
317 ‘

] -~ ---| Shales with arenaceous ELHBITEN

=336 ¢ 20 feet. Conglomerate sandstone.

336-1100 764 e Bluish shale; but few sandstone sirata;
flow of fresh water,

. N )

40 feet.

strong

1100-1120 ¢
1120-1160 ¢
-1225 ¢

Bright red and chocolate shales.
-----| Sandstone, with brine,
Shales.

Or, according to Wright,

1275 feet, sandy shales,
2751100 blue and red shales,
1100-1200  **  sandstone ( porous ),

Porr Horr, Huron County. Altitude about 600 feet.

Depth 785 feet. (787 and 865 feet.)
C. E. Wright notes that it is

800 feetl to the sandstone, which
has a thickness of 65 feet.

Rominger, 111, 76, 201,

Thickness. Formation.

1-16  feet.. | Drift.

16-22  « Greenish micaceous sandstone,
22-532 ¢ Blue, sandy shales.

532-533 ¢ __ | Hard rock.

533-687 | Dark blue shales.

687-716

--| Arenaceous shales,
716-787 ¢ Sandstone; coarse; whitish; with strong brine.

~1

~I

PORTILAND-PORT L. MBTON

. .
X unty.

PorrLaxD, Tonia County B
» S L ¥

and Mining Journal, August 10, 889, stk
: Fﬁquirv shows that nothing ca

! v ' . SN . . ‘C’
d was of no scientific importanc

as

In Engineering
of oil was reported here.
i, and that whatever happene

R'T [[l R \;l l]ll ullts Altl N a ’ . S.
] Ob O]\, C d CO . tu(l(,‘ () ‘J ‘(f(:)t t t,(ll(x ([ ] )

b PR i ct > L 11, 7. €.y € R T
i lhll \tdt 107 )\g) QC t a l ()} L IILU n . \,t [ 14 t ( 1 l)t] )l, 0Ot1l
; U‘ (T] d“d 1 1 Llllk Id.l] W(Ly t] d.Ck. ( l)ldLE«\ XI4 \% III ].( V II.
th( e

wells about here of which we have

. s hav-
. Mr. Bailey reports
en below a little oil and

There are a number of

C iv
ess of a record as g oy
ore or 1less o 7\ e
1’]1 1k over thirty. These wells generally y
ing s \

gas,

Yescripti N ) @
. P
Description © wells Depth of wells

[ —
[ —

. d . .y D SR aces . aAces . Sec. (),
1 A N 1, 50 N 1000 pace ‘
O 00 pac N I
Bai €y, C W e

< a half east
E i -th and one and &
. 6, R. 17, one-half mile nor

6OR feet.
< stion well.. ... . ,
of the Grand Trunk Junc tion

640 o
2. Railey, C. A.; No. ’i IR 7 . o ;ig
aitey, C. A.; No. 3 . : o S, ‘
y B;“ljy ick: cast and west center fine of 8. 15, )
4. Chadwick; east i ce — “
Church & Co. See Marysville. - s
¢ Gordon, T.J. {Gordon and Hall). ..o ooane-- 7 e
b' .  Hentv PR — - - - PR —— o y
6. Howard, Henry ... —--------- > :
= @Grand Trunk Junction well. ... .- i
. 7 o V V ) T SS(' i
8., McMorran; iz :A, B R M (‘Vog
S el John ¢ ’s far sfer to Mr. (ieo.|
. 'l;dbkepm't oas well, John Cole’s farn. ( Re
10. i gas
e ¢ Mititary and Griswold)
P ite, Fdgar; gas well, corner of Military .‘1111( )\1 !
ehal > k well, »
e e; 4011@ half mile north of the Chadwick v , o -
streets, -l padwicte v e
i HOUSES w v mmomemmm o emmm = e
O oredt con Gas well” and Por )
iy . «Port Huron Gas o
12. Wells, Fred Lo; s well T and Port T
salt well . oooiommma-- .

[ —

‘ NI
Port lameron, Outario, Canada. (Plate I )
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D 3
IORTSMOUTH, Bay City Bay

| County.  Altitude 597 feet (7)
Winchell, 1860, p. 154. |

The bottom of th i
e well is in the N :
. to | . . , apoleon Gr ” ¢
a )s which at thjs place is, accordine tc Wi ‘Oup e
) g to Winchell, &8 feet
C. E. Wright,
Rominger, 111, 182, 200.

-
—
Depth of wells.
— —
Ace. to Acc. to
- - Rominger, Wright.
ohn W. McGraw & Co,_
N. Watron o o & o R 1000 feet. 925 feet
A.M‘Miner—w 7 el L R R 1000 ‘o .

. el 1050 o

At 664 feet, 54° brine, the upper salt-he

oot aring rock ¢ ini
more gypsum and less " Tork containing

of chlorides,

R1c : i
HMONDVILLE, Sanilac county. Altitude 590 feet (?7)

C. E. Wright.

The Berea (

?) sandst
. . ?) sandstone outcrops here
mcreasing dip /

! and is found at steadj

. © ‘ ) § $ adily
prereas S, going north, at White Rock, Sand Beac ort
ope and Port Austin, P el Tort

RIFLE Rruvisn,
Ririr River, Arenac C

. ounty.
altitude 781 feet.) !

43 3 :
( The Station, Alger, has the

Depths, 122 feet, 200 feet, etc

Rominger, 111, 141 144,

Romro, Macomb County. (Plate LIX))

ROVAL OAR—SAINT [GNACE 9

Rovar Oak, Oakland County. Altitude 665 feet. ( Plate LX)

(1) ‘““Developing Company.” Depth 1400 feet.

Epoch. Reference. Thickuess. Formation.

(e 1-40  ft.| Blue clay.
o it oo 40-50 ¢ Gravel.
Quater n:uy{l ,,,,,,,,,,,,, e ieea o oo 50-100 ¢ | Blue clay.

Uooe e e __.1100-105 ‘¢ | Black gravel (?).
Ohio or St.
Clair .. _.._ F. L. Wells, Port Huron, 185{105-230 ‘| Black shale.
. F. L. Wells, Port Huron, 290,250-392 ** | Soft calcareous shale
Hi‘r’:lxgizri “Middle Lime” ... 302-520 ¢ | Hard limestone.
(| F. L. Wells, Port Huron, 315520-545 ‘| Calcareous shale.
Helderberg..| “Lower Lime™.______. ____. 545-1400 ¢ | Hard limestone.

(2) See Plate.

SaciNaw, Saginaw County. Altitude 590 fect.

Rominger, 111, 182, 200. A large number of firms with wells
ranging in depth from 741 feet down to 830 feet.
C. E. Wright. Seec also East Saginaw, Carrollton, Zilwaukee.

Total depth, Total depth through sand-
acc. Rominger. stone, acc. to Wright.
Sturtevant and Green. .. _____ ... 830 feet. 860
. Rominger, III, 182
Swift and Lockwood . ... ... ... 860 ¢ 8605 e ’
{  Lower salt rock.
Barnard and Binder ._._. I 830 ¢
Conrad Kall _._ .. . . 802 ¢
Geo. F. Williams & Bro. . . . . 800 ¢ 835
C.T. Brenner .__._. P 770 ¢
Pierson, Wright & Co.. . ..___._. 741 ¢

Saint Crarg, St. Clair County. (Plates LXI and LXII.)

Samnt IoNack, Mackinac County. ( Plate LXIII).
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SAND BEACH 81
St. Jomxs, Clinton County. Altitude (7) Formation. Bguivatent deptinfo | o,
A W. Simmons (of Albion College, teacher at Calumet,) reports Local names. adiacont wells,
that there was a well sunk here for artesian water to the depth : ia1m 1-500 ft.| Blue slate or shale.
O 1200 fect, without finding good drinking water. Coldwateror 1| [Bay City .1548-1798 500-603 | Black slate.
Waverly. BereaI} { Bay C%t.y, -1798-1883 | S
shale? . . ____ || Bay City. _2093-2118

St. Lours, Gratiot County. Al

[White Rock 450 603-623 ¢ | State and sand 1

Bay City 2118-2133
Forestville 505

titude (7).

Mr. A. W. Simmons ( see St, Johns ) says th

at there used to he
a famous sanitarium with a dee

ter water __ ___
p well there. This well is also

5 .
1623 “ | Small flow of mt-i
|

}

N

<

" ‘White Rock 530 t I

. . . Cichmondville or e. 787 cpacses | &

mentioned in Peale’s work on mineral waters. We have not heen Berea. . ... Poft Hop 633 “ | Large ﬁow,IJ<lbbe>j£
able to sec ¢ the rec yed Grindstone through salt rock;i

able to secur * record. ity 1080
i

8 in. casing from:
i 7" the top of the well
Igase\(r)liltle N 1l/%(/)g to a depth of 674ft. | 1‘
kng Cit;::;306-2371 664-850 | Light c?lored %1?):2.(:1( ‘
‘ Bay City. 2371-2585 | 850-1120¢ | Dark brown or
St.Clair ... ¥ e,

Pt. Austin 1200

SALZBURG, West Bay City, B

[

ay County.  Altitude 590 feet (7).
Rominger, 111, 200,

W. H. Malone, 1023 feet,

Ladrach Bros., 1000 «

,LPort Huron 185
[.. L. Hotchkiss, 1013 «

2—1120-1725“ Light slate or soap-
(Muskegon. 1700 §

stone, except 15 ft,
| of extremely hard
rock at 1400.

| viadte tmestone o
Traverse ... ... 3 Middle llnxles’.cone' o
the St. Clair river
l (417-458 ?) or of the
‘ Corniferous (540), .
i \ Cf. Bay City, 2822 1400
J. Jenks, private com- : [

SAND Bracn, Huron County. Altitude 600 feet.

(1) J. Jenks & Co. Depth 715 feet, Wright; 702 feet, Rom-
inger; 800 to 900 feet, according to (.

: Bay City 2822 At 177" ¢ | Limestone.
munication, 1893, Dundee ?.. . |50t Huron 5407 ’ Hie and

It is referred to by Garrigues in Rominger, II1, 184, and agy | Port Huron 6607 At 1844 ¢ Sfe“;e‘(i;ziil;e 2 L)
analysis by S, P, Duffield is given. It is about 430 feet north by z?;ed and very fine
cast from well No. 2. Tt is said that 98.79% of the solids are at first, gradually
Na Cl, but this is slightly purer than Duffield’s analysis indicates. growing coarser,
According to Wright's notes it is 650 feet to the sandstorne, which continued
which is 65 feet thick. uatil drilling - was

(2) Sand Beach Mineral Bath Company. We owe our infor- stopped at 1920 ft.
mation about these wells largely to the kindness of Geo. J. Jenks.

Located on a salt reserve 400 feet east of
street crosses the Flint & P

finished in August, 1890,
position of the Dundee, 7

a point where State 11
ere Marquette railroad. Begun and

We cannot from the record infer the
- ¢, Corniferous, with certainty.
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1-I< ormation. Equivaleut depths in
Local names. adjacent wells. Total depths. Record.

(Cf. Port Huron, 735 _|At 1860 ft. | Small flow of bitter
water enough to drill
with, smelling of oil
just before striking
. the bit
Cf. Port Huron, 892 e
and 945 . . -[At 1875 | Heavy flow of salt
water which rose to
within 60 ft. of the

Monroe 7. _.

moments.

Uoemee L1920 &

An analysis of this lower bittern, by Samuel P. Duffield, is as

follows (columns 1 and 2 )
; ; one by Prof. ..
1890 (column 3): y Prof. R. C. Kedzie, in August,

Specific gravity at 60° Fahrenheit, 1.180.

i

(1.) (2)
. 2. (3.)
I Grammes per Grains per Grai
- £ > Fratas e
) litre. 1. 180kg. [imperial gallon. imperiall :rzi;llon.
Calcic sulphate —i-‘ o036 | ‘
-alel .. A 9936 69.552
Calcic chloride I 50 a0
: P 62.6636 5
Magnesic chloride ... . 5.3542 47;’?23;2 o
N neste ¢ i - 5.3542 7 339.50
Pot{isx;cl Chlr(;)rl?gde L e 24,8400 1,738,800 1,575.00
o ;Chloridel e .. e 37.7788 2,644.521 2,395.40
e e - 179.2391 12,546,739 11,384.80
,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 7303 51.131
Total solids ‘ | S906 )
solids.._. _  ______ . ] 311.5996 21,812.000 19,740.00
H . -y . ~
ydric Sulphide Gas__._._._ .2271. 10.745 cubic inches:

10.5 cubic inches

TOTAL SOLIDS PER LITRE.

By direct estimation____________ 3116000 Gram
By actual analysis_______________ 311.5996 ¢ e

Loss ______ _
_____________________ 0004 Grammes.

.The same bittern has also been analyzed by W. G. Merritt
with results almost identical with those of Duffield |

b

surface in a few.
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SaxDsTONE, Jackson County. Altitude 956 feet.

Rominger, III, 128.
Winchell, 1860, p. 151.

SaxpUsky, Erie County, Ohio. Altitude 578 feet to 639 feet.

Bay City Natural Gas, Oil and Fuel Supply, and Electric Light
Company.

Jacob Kuebler.

(teol. Survey of Ohio, VI, 194

Thickness. Epoch.

1-10 feet.] Drift.
10-110  *¢ Upper Helderberg.
110-1080 “¢ Tower Helderberg and Niagara. Gypsum at intervals from
. 110-980; at 960 water with sulphur: gypsum bed 9 feet thick
at 275 feet.
1080-1185 ¢ | Niagara and Clinton.
1185-1360 ¢ | Medina.

1360-1860 ‘¢ | Hudson River.

1860-2170 *¢ ‘Utica. [Utica lies directly on Trenton. TForty feet not

accounted for.]

2210-2260 ¢ ‘ Trenton.
; At bottom, gas, oil and salt water.

SrprwAING, Huron County. Altitude 593 feet.

Lawton, Rept. Com. Min. Statistics, Mich., 1891, p. 66.

Coal 60-80 feet below the surface.

W. L. Webber (private communication May 24, 1891 ).

«Mhere are two coal shafts * * * taking out over 100 tons
a day. * * * In the vicinity there have probably been thirty
or forty test holes put down. There are also many artesian wells,
flowing and spouting water. *  The Bay Port quarries
(lime) also have developed an opportunity for geological studies.”
Of the rock we have reported the following:

Test at Watertown Arsenal, Mass. Bay Port stone resisted a
crushing test of 26,000 Ibs. per square inch, and Capt. Butler,
who made the test, says: ‘It looks as though you ought to be
able to build a tower three miles high, without fear of the bottom
courses.”

Weight, per cubic foot, 170 Ibs.

Specific gravity, 2.72.
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One cubic yard Bay Port stone crushed and carefully spread
three inches thick will cover 108 square feet.
Analysis by Professor Langley, of Pittsburgh, Penn.

Per cent.
Siliea ... ... .. 3.330
Oxide lime and alumina _ el ____. 1334
Carbonate of magnesia___________ _______ 944
Carbonate of lime.._____________ . 91.538
Phosphorus and sulphur ____________ traces.
Organic matter and loss._________________ 2.854

(Quicklime, 51.29.)

Prof. Langley says: *'This is very pure limestone, and is
unusually free from anything except carbonate of lime. It con-
tains nothing injurious to iron, and in my opinion it will give
entire satisfaction in the blast furnace.”

The following analysis is of the coal of the Saginaw Bay Coal
Company, on S., T. & H. R. R., W. L. Webber, President:

By Dr. W. H.
Coffron, of
Washington,

By E. Speidel.
of Chicago,

I11.. 1892.
D. C.. 1889.
Moisture ._________ . el 4.46 4.82
Volatile carbon ... . _ . e 47.92 44.58
Fixed carbon_ . ________.______ e 40.45 41.52
Sulphar ... . . e . 3.05 3.38
Ash . R 4.04 3.70
99.93 100.00

Bay Port Springs is a well from a sandstone about 15 feet
above the level of the bay.
Analysis given on p. 32.

SouTH BEND, Indiana. (Plate LXIV.)

SprING L,ARE, Ottawa County. Altitude 596 feet. ( See Fruit-
port.)

StroNACH, Manistee County. (Plate LXV.)

SVLVANIA--TUSCOL.A 85

SyrLvaxta, Lucas County, Ohio. Altitude (7).

(zeol. Survev of Ohio, VI, 225. .

On the exter;sion of the Findlay break(?); an anomalous section.

Rominger, III, 28. A sandrock intercalated between Upper
and Loower Helderberg limestones. P. 29. The upper part of the
Lower Helderberg brecciated and recemented.

SwanN CrErk ViLnLach, Fair Haven, St. Clair County. Altitude
about 600 feet (7).

Steven Rose’s farm, nine miles west of Algonac. Depth 60 feet.

C. E. Wright.
A large amount of gas in a shallow well.

TorLepo, Lucas County, Ohio. Altitude 380 feet to 651 feet.

Geol. Survey of Ohio, VI, 208. ' .
Four to five wells sunk here, of which the following is a

sample:

Chickness Formation.
Epoch. Thickness.

1-80  feet. | Clay.

80-120 £ Sand and gravel.

120-585 e Upper limestone.

585-590 s Blue slate.

590-740 s “Stray lime,” gas at 700 feet.

Hudson R. and Utica - 740-1415  “¢ Slate and shale.

i 1415-1425 ¢ Trenton.

. .
Traversg Crry, Grand Traverse County. Altitude (7).

T. T. Bates ( Editor 'T'raverse City Herald). Well committee.
To be sunk April, 1892 (7). No farther reports.

Tuscorna, Tuscola County.  Atltitude (Cf. Vassar, 643 feet ).

See Winchell, 1860, p. 154.
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i , iles m Jackson.)
WirsT S1ster Isnaxp, Ohio. WoobpviLLy, Jackson County. (Three miles fro @

(zeol. Survey of Ohio, I, 589.

Rominger, 11X, 126.
Section of 90 feet. Gypsiferous limestone with strontianite.

Winchell, 1860, p. 154.

; 1.
Wurri Rock, Huron County. Altitude about 600 feet. Wyaxporrs, Wayne County. (Plate LXVI.)

Thomson Brothers. Depths 555 feet, 700 feet, 1311 feet.

Rominger, III, 76-77, 184, 201 (at p. 106 the reference should
be to White Stone Point ).

C. E. Wright.

York, Washtenaw County. Altitude 703 feet.

Winchell. Geology of Washtenaw County, in history of Wash-
tenaw County, p. 27.

See also Milan.

W. %4, N. E. %4. Sec. 34, T. 45, R. 6 E.

Thickuess. Formation.

(1) According to Wright:

- Total depth. , Formation.
1-495 feet. .. ___ Surface and blue shales. :
_Sag X3 < . M O . (O3 i Py ‘
495-555 ceece-_.| Brown \sdndf’ock, brine 80° at 45° ¥., same as at 0 feet .} Soil, subsoil and sand.
Fort Austin, Port Hope and Sand Beach. 110 - ‘1 Clay, boulders and some sand; clay firm, sometimes dark.
555-1311 ¢ ... Alternating strata, blue shale and limestone, 2t - | Shale very dark continuing.
shale predominating 20 to 1. From 600 to 610 -  H24 .. \ R
feet down, a three-foot stratum of gaseous black N
shale was found. Lo
. . ~ ; i 714 feet.
This latter is not far from the position of the YesiLANTI, Washtenaw County. Altitude
Berea shale but comes below the sandstone , . : »” th 808 feet
T . iy ¢ is Mineral Well.” Dep .
which we take to be the Berea. Can it cor- e (l) T. C. Owen, ‘*Atlant
respond to the Sulphur Island shales, and is ! C. K. erght- ) . dent
rqe <
the St. Clair formation black only in streaks? : : (2) Moorman Well, A. A. Elliott, Superintendent.

In that case very likely the Traverse really

(3) Ypsilanti Mineral Spring and Water Company.
replaces it. I,

(2) Accord’g to Rominger:

. . C A~ (7).
1-450 feet.___ . Blue shales with sandy layers containing much ; ZinwAUKEE, Saginaw County. Altitude 590 feet (?)
pyrite. :
450-550 ¢ . Porous gray sandstone, with a strong, pure salt ‘ Depth 800-860 feet.
brine. -

C. E. Wright; Rominger, III, 185, 200.

T Total depth
through
WiLLiamston, Ingham County. Altitude 891 feet. X Total depth sandrock
: right.
Rominger, III, 135-136 ( six sections in the Coal Measures ). e —
AT Bliss & Bro L 835 feet. 810 feet.
LT 88 R R R L B
- . . - John F. Driggs & Coo o vmviinoninn oo 840 " 838
Winona, West Bay City, Bay County. Altitude 600 feet (?). . Rust, Faton & Co. . .. e iiei.| 800
New York and Michigan Solar Sdlt Cov oot % R60 ¢
H. W Sage & Co. Depth 1020 feet. | Omeida Salt Con ,
Rominger, III, 200. :

1




Acervularia_. . ... ----- I
Adrian. .. . e e 44
Adsehi-Darja_ oo .oooooo- . XV
Agassiz, referred to.. ...~ R xi
Agatiferous zone of Corniferous .. 26
Alabaster Point, Plaster at_ .- 31
Albfon_. - oo .. 44
Mineral water at . ........- 32
ALCOMA — oo ame e 45
Alger o o e 78
Algonac . - —---ooiio--oo 45,71, 85
Allegan._ oo oooot--- 13, 26, 45
Allnvial deposits_ . oo ---- . 14
AlNA. - oo _. 45
Alpena.. - - -- 25, 28, 34, 42, 46
Depth of salt at..-.--- 28, 45
Mineral water at. .- .. 32
Rocksaltat. ... ooorcnonn- 34
AlSACE. - oo e xxii

Alitudes of well-heads, errors in. 3
See also names of towns.
of railway stations. ... 4
American Geological R'w’y Guide, 61
Analysis of coalfrom Sebewaing. . 84

limestone from Sebewaing 84
solid residue (Ann Arbor) 49
water from Alma. _._._ ... 46
from Bayport. ... .. 32
from Frankfort . .. 59

from Fruitport ... --- 60

from Manistee_ .- 34

from Midland. - ..-.- 35

from Mt. Clemens_... 70

from Port Austin.__. 75

from Sand Beach_.80, 82

Andrex, A., referred to......-.- xxii
Anhydrite.. oo -oooo-oo- xi
cap over salt beds. ... xvi

12

GENERAL INDEX.

61 | Anhydrite, Description and detec-

tionof. ... . 37,38, 39
mistaken for gypsum and
marl. . oo 5
QOccurrences of . ... 72
Origin of ... -- xvii, 31
withsalt. . ... —--o--- 9, 27
Animal bodies, Fat of, nitrogen-
Free. e e XXii
Flesh of, nitrogen-bearing . xxii
Ann Arboer . . ... _ .21, 47, 48, 49
Annnal rings at Stassfurt. .. xvi, 9
Appalachian Mountains_......- xviii
Arenac County.. ... .- ---- 78
Ash Township, Mineral water of_ 32
Au Sable City.. ..~ - ---- 75
Ayers, Analysis by . .. oo~ 35
Banks (West Bay City)... ... 49, 50
Basin, Lower Peninsula of Michi-

gan a geological. . .xvii, 8,
16, 17, 35, 43

Center of .. .- I 43
Basins (topographical) Formation

Of x1i

Battle Creek ... oo o-- 50

Bay City.... 16, 19, 20, 34, 42, 50,
51, 52, 56, 58, 69, 78, 81
Berea sandstone under__ 20, 51
Bay County-. 49, 50, 58, 65, 78, 80, 86
Bay Port, Mineral water at._. 32, 83

Bay Port Springs. .- ------o - 84
Bedford shale .. - .o - 21, 47
Benton Harbor_.. . - oo - 51
BenzieCounty. ... - -—----------- 59
Berea (Richmondvillejsandstone .

xviii, 10, 20, 21, 22, 33, 42,
, 46,71, 73,78, 81, 86
shale._ . ... 10, 22, 73, 81, 86
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Berea, Compared with Medina.
Berrien County. . _ .

GENERAL INDEX

30 | Carboniferous. See MarsuaLl

51, 73, SUBCH NTFE 'S g
‘IflIS;ChOﬂ G., referred to x ‘ Co1 D\&\Rf’l(l\len mrors and
itter-lake” 4
o 'e lal\‘e - . (,dl pathians. .
Bitterns. See BRINES. (,alrollton S
Bituminous shale, Detection of 38 Caseville”w 21, W 7;"'”“;’- 73, o
Black shale. 10, 20, 21, 24, 26, 30, 42, 47’Caspian Sea N O e -
asourceof gas 14,15,21,22, 36 (ass Countv; . PR
mistaken for coal si¢ tains .. o
\ < . aucasns Mountams
Blackr]gal - . .. 31, 38| (Cement. . ) X}l{
erea under L .. 20 Charity Islands, Unco es
Borings, Dewn " 5o Winrs | Char ltymllslands Unconfm Hlltleb
]I;raeluopods in Dundee Limestone 26 | Lhax lotte » 7 o 18 7 44 o
N 2 STmme e e ) y
rlllcg County_ .. ... _ .52, 54 j Strength of brine at_ 23
7 “oldwater shales in ,,,,,,,, 19| Cheboygan SR
Station. .. . 52 Probable depth of salt below "
Brecon o - o bz J Probable depth of saltbelow 28
paoeeia ceeeioo---2 26, 271 Chemical industries 26, 35
e __16,17, 19, 21, 26, 28, 31, 32, rCllemunﬂ I ;
33, 34, 45 5 | coription and detecin
, 47, 48, :19, S?, 69, ! Chert, Descrlptlon and detection
' Dund 72,73,75,78, 86: of 37-38
i Dundee formation 2 | pper H berg
! . 2 in Up g
Laws of variation in quali- \ Chester e Heldelbef 5

tyof ... . .
Need of casing out ¥
See also SALT and MINERAT,

WATER.

Bromides.. . xii, xxii, 16, 21, 32,
in Bay City Brines.. ,
most abundant in brines

from center of basin
See also CHLORIDES.

33 [ Chlorides. .
,,,,,, 34, 36

t
[8)

3
.. xd, 16 1 32, 33 34 78
Econonucq,l uses of ... 3

[

,‘ See also Sarnr.
[P .
I Classifieation, geological, Princi-

|
69 ples of ... . 7, 8 9
32 btramgrdphlcdl, adopted . _ 11
Universal, how obtained . 8

34 Llav, Debcrlptxon and detection

Brown’s Station_. . ) 21 F,O_t - S emaeo o .37-38
Brownstown Township, Mmelal ‘ Hlail.e(;day e 18
B V;’later (o3 32 Quaté:;:;ry e,
rumell cited. .. . _ 22 » ) .
Building-stone. . ___ .. 1316’ ?11 gi Llevela:d’ Ohio.... . . 47, 71
Butterworth’s Spring. "3 cliftord e
Calloun County 4450, &7 Aftord.... ... 54
Caleciferouns. o i ’ 37 favorable region to bore for
Cambrian_. D Climai gasand oil.. . . 36
Canada. See ONTARIO, Brusms ri [ulma 1¢ changes, Hffect of ... 9, 29
PETROLIA. « ! inton, Ontario_ o 61
Canfield. See Mawnrtsrrmn. ,‘ COuntX _____ .. 80
Carbonates of Lime. See Linn- JC . formation._._..____ 29, 72, 83
STONE. ‘ [Loal- ... S...1,5, 14, 15, 58
of iron. See SIDERITE. | ;ezs‘ near surface . .. 16, 31
of lime and magnesia, See e 's of, not connected with
Dovomrte. | oilbeds.... . ... xx, xxiii
Carbon dioxide, Water charced ‘ Beds of, transgress other
witho. 37;’ beds.......___ 11, 14, 15, 16
Carboniferous, Base of I Brown ... T T R _xxii
" """"""""" 424 Description dd t
See Jackson Coal, GROUD | P and de ectlon of
’ 5,37, 3%

Coal, Measures  xvii, 1,11, 14, 16,

31, 33,
See also JacksonN CoAar. GrOUY.
Coldwater.. ... .. ..~ 52,
River e e
shales_._.._. xviii, 19, 20, 47,
Changein.. .. ... .---
Column, Geological. See GEOLOGI-
CAT, etc.

Conglomerate. ... 9,
Timestone.__. . AR
Constantine ... .- .. -

Corniferous. xx, 25, 26,27, 37, 46, 49
See DUNDEE.
Correlations. See DIVISION LINES.

Corumn. .. .- -~ o .15, 54,
Ontario. .. .o ccoooon -

Courtwright. .- e

Cretaceous. ... oo -—-—- xi,

(ross-sections through basin of
lower Michigan ... —._.--
Crushing test of Bay Port lime-
stone . ... AU B
Crystalline rocks, buppObed princi-
pal source of salts ...
Currents, Effects of = .......10,
Cuyahoga County, Ohio........-
shales, equivalent to Cold-
water. . .. ..o o 19,
Dearborn, Mineral vvater at ...
Deep Borings. See WEHLLS.
Delphi- ... oo -
Delta deposits. oot
Deposits from fr e<h \thel and from
salt water, Contrasts in_ xxiii,
variable at the same epoch .
Desiceation. Periods of, marked

54 cited._ . __. _

14| Epsom salts, Recognition of, by

taste. . . .. ooeooo
9| Erie County, Ohio_. . . ._..... .
8 shale . . oo

Erosion. See UNCONFORMITY.

by gypstum .- xiii, 28, 29| Bssexville... .. ... -ooo--
Petroit . oo e e 54 | Exeter Township, Mme1 al water
Gasnear_... —..---- 23, 65, 74 of e
Geological section through. 42 Explanation of plates and maps..
Pevonian. . ... .- ___xi, xx|Fair Haven..._ .. --.-- e
Dieuze. ... . oov- oue--.-..xvii| Fauna of oceanandof fresh water

Dip of strata, how computed from

Diphyphyllum
Disein@. ..o ocoovor e
Division lines between formatmns
mark geographic or cli-
maticchange_. ... .-
Difficulties of drawing.....

Favosites. . ... .- oo o-
31 Fire-clay. See Crav.
61! Flagstone .. .- . ... oo----

54| Flexures in strata ... 35, 36, 43,
Flint_ .. e 52,
-rock. ... - -

9| Florenee. . .. -.o—-w oo
10| Forestville . ... . ...~ 58,

GENERAL INDEX 91
+ Division, Crossing of ... ... 11
41 on map. .- - - - R +1
11)010m1te, Description dnd detec-
54 tionof . ... .- 37, 38
19| mistaken or not recognized. 5
81 “ Occurrence of,in Grand Rap-
20 ids Group .- - .- .17
| Monroe Beds - 26,27,28, 42
i Niagara formation ... 29
271 with salt ... . . .xi,9 10
26 in Traverse Group.. .. 24
54 Trenton formation.. _._ 30
81 Quality of lime made from 42
Dowagiac. .- - e DD
Drift. See QUATERNARY.
64| Dual nomenclature. See CLASSI-
54 FICATION.
54| puffield, 8. P., Analysis by ..70,80, 82
xX | PDundee. ... .- 32
limestone. . xx, 26, 27, 35, 42,
4 46, 81
Limits of, i1l defined_ 25
3 Mineral water of .. ___ .. 32
East Saginaw._.. ... ----- 55
« | East Tawas_. .. .....33, 52,57, 75
16 Bromine manufacture at.34, 35
-1 | Eaten County_ ........ .. 53,57, 61
Eaton Rapids .~ ... . 33, &
47| Eeonomie products .. ... .- 31
32| Elkhart, Indiana. .- ... BT
Engineering and Mmm(r Joulnal
. 54, 65, 67, 77

39
83
47

58

100
85
x1
61

18
44

n

58
81

7
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Ao . < .
Formations, Geological. See in-
dividual names of forma-
tions, also well-records of

different towns.

Geological, of Mich. Some
belong with Ontario and

New York. ... ..

GIENERAL INDEYX

GGirand Ledge. .

at margin of coal basin_ 5
tGrand Rapids. . . 17, 31 30 é;
Group.. . . ___ . 16, 17, 18, 41

not in adjacent states 19
Iy PO v ‘
Grand Traverse Bay, Black shale

e 2 .
Outcrops of, scarce in Lower c at. t, T, 22
Peninsula ounty. o 33
Thickness of 1 5 11 ; (réOlOgICdl beCtIOﬂ th1 ough 42
. . - ¥Ié ! N
Fort Grat in Ohio and Indiana .. 2 (;1‘;:’18(;‘: Lounty e 45, 63,80
't Gratiot. ... o | R T e L1
S .77 Jee aleeal o b 13
f:fzg(l:f?rt ,,,,,,,,,,,,, 13, 44, 39 ;f;nd.lb()AQUATERNARY.
[ l‘lla 777777777777777 5 e o -
Freestono 691 Grindstone City. . e ;j
See SANDSTON-J;: eeemooo 9y 37 Grindstones. . - 18
Fruitport . . 3 Guelph formation . _._______ “» 29
Galieia. .. 3, 60 Gulf Streanl, an agent of déi);)n -
‘ FRRREREEEELLEE ... XX g )
Gannett, H., cited for altitudes vas“m‘“t‘on ''''''' s - 10
. 4, 10, 47| SO xi, xiii, xviii, 5
Garrigues, S. 8., cited 20, 33, 34, ) Ccoar?fzeuog Ige”.li;taﬁo“ of . xvii
M nded wi other de-
Gas, Occurrence of . xx, xxiv 3;’ % POSits. ... ... -5
5 ’Z‘z’ 26, 30, 31, 35, 47, 48, ‘ Description dnddetectlon of
9, 62, 63,73, 74, 77, 83, 85 37,38, 3¢
. ’ ’ 5 s 85 cw - N . ? > 39
List of l‘egions favorable for i};cef&s} d.f?d deficiencyof . . 34
MPI‘Oductlon of . 21 36 egular ity of gypsiferous
arsh- ... T Series...... ... o217, 36
Metamorphosing action of o See also GranND RAP ; ’
g act1on of, GRroO APIDS
on rocks. i TROUL.
e T ¢ 1 -
Structure of formation fa- Occurrences of . 17, 26, 27,
vorable for retention of. with salt 28, 51,70, 78, 83
ix. 35 [ withsalt. ... 5,16, 29
under impervious 1 oo 36’ Hamilton_ . xix, xx, xxi, 10, 24, 25
e s hard-pan 14| ’ i
Geikie, A., cited.. .. ___ 15 { 26,49, 79

Gienesee Couniy. .

See also the different forma-
tion names.

formations.
TIONS.

y sections. See SrcrIONS.
Gibraltar, Mineral water at
Glacial deposits_ ]

‘ period. (Quaternary) -
Glass sands. See Saxps
‘ .
Glauber salts, Recognition of, by

taste

See FOrMa-

Gloshen, Indiana
Grand Haven

See TRAVERSE.
’ Hard-pan. See Crav.
45’ Hat Point, Flexure near .. . .. 44
1 Held(*l’belg‘ o 28,29, 40, 47 68‘ 79
See Upper and Lower HELi
,‘ ‘ DERBERG and MONROK.
JHelnatlte, Description and detec-
| tion of ____. __ 7
| Hillsd 7 ]
j ale.. ... _____ .42, 62

e — e 3

2
;5;‘ How el(llourft)i', f(flﬂ(?\’zxiater bhdleb in 12
3 " Hubbard, Bela. .. iiiii 6;
i llubl)ardston, Mmerdl wate1 dt 7 32
{ Hudson River shale .. ____ 30, 83, 8;

3
o Hunt, T. 8., cited . 27, 46, 51, 61,

61|

63, 75

60 | Huron 75,7
iiiiii e g County 53,62, 75, 76, 80, 83, 86

Flexures of rocks in_ ... 36, 44

(GENERAL INDEX 93
Huron (ounty, Grindstones of 18 Limestone, Formation of ... xiii, 8

Salt wellsof ... .. - .20 in Coldwater Group... ... 19
Huron Shales. ... _.-o----- ... Monroe beds _._ ... . - 28

See S71. CLAIR SHALES. Niagara formation ... 29

Group... ---- i 45, 49 Traverse Group. - - ---- 24, 25
Huronian. .o oo oo xvii MTrenton .« - oo e 30
Ida. .. e - 10, 42 Quarries at Bay Port...._. 83
[mlay City.. - - - oo 63 Sandy (arenaceous) 10, 15,16, 17
Indiana ... xviii, 2, 11 42, 54, 57, Subcarboniferous.. .. ... - 33

60, 68, 84 See also DUNDEE.

See also SourTH BEND. See also plates and records.
Ingham County. .. .......- 66, 68, 86| Limonite, Description and detec-
Inter-Ocean quoted ... ... - 51 tiomof . .o oo 37, 38
lodine -« oommeooo o ------Xil, xxii |Lingula oo oo oo oo 54
Lo - oo ooeeoaooo - 03, 64 77 | Liguid measures compdred ,,,,,,, 46
Josco County-. - - - - ——------ 57, 75| Lithology, Use of, in classifica- ’
Ithaeca - .- - [ 63 R Te3 s W 7,8, 11
Iron carbonate. See SIDERITE. Little Traverse_. - - - -—.---- 24
Jackson City. ... -. . ---44, 65, 87 See TRAVERSE. .

on margin of coal basin_... 15 Livingston County. ... .-~ 62

Marshall group under..._ .- 18| Loeal nantes, why used__.. .. 11

Wells at, a source of data for

how used, Pl LXXIII.
Location of wells. See WELLS.

geological colummn . ... .. 7

County ..o —.o...... 65, 83, 87
Jackson Coal Group. . xvii, 14, 55, 64
Jones, J. R., Analysis by —.-.--- 49
Kalamazoo_ ... - .- 11, 27, 65
Kames. .- [ 14
Kawkawhin .. e 65 69
Kedzie, R. C., Andly\es by 32,59, 82
Kent County - .- IO o) ¢
Kingstones Mills ... ...~ 65
Kingsville. .- .- I 65
Lamellibranehs. . .. ... - 54
Lambton County. .. ... -.-- ... 65
Langley, Prof., Analysis by ... 84
Lansing._ .- - - oooooeion- 33, 66
Mineral water d,t ,,,,,,,,,,, 33
Lapeer County —...-.--- _._. . 54, 63
Laporte County, Indiana. .....-. 68
LaSalle, Mineral waterat. ... 32
Laurentian._. .. --- oo .o-xvid
Lawton, C. D., cited.. .. 15, 75, 83
Leaching of salt deposits_... .- 33
Lenawee County .. —.c.._..----- 44
Leslie, Mineral waterat. . ... . .- 32
Lime . . . e 1

Limestone, associated with salt xii 9
Interruption of deposits of .. xvi
called dolomite and soapstone 5
Description and detection of,

37, 38

Logan conglomerate (= Marshall). 19
London, Artesian boring at....-- 66
Lower Helderberg._ 10, 27, 69, 72,
83, 85
See MONROE BEDS.
Lower Peninsula of Michigan a
basin. ... xvii, 8, 16,17, 35
Center of basinof ._.....-- 43
Geological formations of .. 13
F,conomic products of_ .- 31
Lower Silurian. .. —ooooooonoo 30
Lucas County, Ohio. .- o-- 85
Ludington_. .- ... - .----- 13, 34, 66
Maeckinae, Straits of, Gypsum
near -.o.-..---- ...... 28
Mackinae County. - . .- ------ 79
Mackinaw City, Dundee formation
At e o - 26
Macomb County ... .- ... 70, 78
Macon Creek, Dundee outcrops at.
26, 66
Magnesia salts ... ..------- xv
See also BRINES, and SbL
PHATES.
Magnetic oxides in samples de-
rived from drills _ ... 29
Manistee ... -~ 13, 14, 34, 66
Black shaleat. . . .- - 22
Brine from, analyzed. .. .- 34
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Mams;ale County. ... ___ . _.___ 66, 84 | Monroe. . ____ 10, 27, 44, 61, 69, 70
Saletx;lx(’)iileslzz.r e e :14 Beds.. . xviii, xix, xx, 26, 2/: 82
Map o i S 39 Medina and Trenton under 30
P Lower Peninsula, Expla- Mineral water at 2
Marbl nation and use of 7, 41, 100 Niagara under.. .. ”8 3;
i\[::enego ”i , - 7 - " 6; County 11,19, 26, 28, 32, ;&(7, o
» " W, 6
Maz lﬂéa(;lg’ea; e . Sg Wells at, a source of data
Gypsiferous limestone under 26 | Moy ainef:)l geological column - :
Marl, Gypsum, called .- 5| Mother 11&1151:;” o H
g i s . I xxii
i;l ;;/fliileizz;gs o - i;: .;Zi Mount Clemens mmeral water )
in Traverse Group ... 25| Mud. SeeSmt. =
with salt ... I 9| Muskegon .__.._ . . 27,44 71 81
Marshall . . aO 67 Oil and gas at__._ ’ . ’ :’0
Group, the source of blomme probable southern limit of )
at Midland .. .. 34 salt deposits . 34
sandstone. 13, 17-19, 20, 33, 34, Napoleon. Character of Ma1 shdll \
, 41, 42, 44, 46, 48, 50, 36, 61, 78 sandstone at_ . _ 18
See also NAPOLEON. group...._... ... _. .. 5() 78
Marysville. .. ... . .. . . 68 proposed and abandoneé
Mason County...... . .. . _ 66 by Winchell .. __ ... 18
Medina_ .. . .30, 83/ Neues Jahrbuch fiir Geologie cite(vl 31
Mediterranean, Wdtel of, rich in Newburg, Ohio. - :71
magnesiansalts. ... .. xv | NewDberry, the01y of cycles ()f sed1:
Mean of winter temperature mentation sustained. . 29
of ... ... .. ... . xv|NewRiver______ e ;0
Melbourne . __. ceiwoo.. 68/ NewYork. .. __ - xviii 2,2 8 %F)
Mendelejeft’s thgor\v of the origin Extension of salt—dela(;s:‘él:l r \
o.f peEtroleum [ ' ¢ sea from Michigan ;co £ 27
) .Objectlons to . ... xxi| Niagara formation 28, 29 59 667777 83
Me}'uhan e ... 68| Niles...._ . _____ L4, ’26, ,42,,44~,’ 72
1‘\::;];: C ,,,,,,, ceeo-- 38, 48 N;om(?nclature, Principles of _ 11, 12
igan City, Indlaﬂd .---. 68| Norris (North Detroit), Gas near. 73
Michigan Salt Group . 17, 46 48 | Oakland County. ’ ”57 7
Miehigan Geological Survey, Ma- Ocean, currents .. __ B ;?)
teria.ls furnished by, for or 1g1na11y asatur ated b;‘111e X
) keeping records of wells._ 36 | Ochsenins_x,xiii, xiv, xv, xvi, Xvii ,xxii
Midland....... 15,19, 33, 68| Ohio..__ xviii, xxiii, 35, 71, 83, 85, 86
Analysis of bittern from. .. 38 Formations in equ’ivaien’g
il the seat of bromine industry 34 to Michigan %ormations
ilan... _____ R - 69, 87 21, 2 35,
Milw aukee, Wlsconsm S e.... 69 (}ei(l)é;igc’adllétff\;js’osfo’c‘igtle;cfay v
Mineral Statistics, Report of (,om- 4, 12, 29 71’ 83 8757 86
s 29, 71, 83, &
Sel;l:;;gnil\(zv?()c\{te(l, R & on well measurement;_ 4
Minerr oo £ N. i ) Names used by 12, 41
ineral W:l ers.. .. .. 24, 32, 33, 45 Gypsumin_ .. _____ . _______ xviii
M{SSISS[D[}] Valley.... e LXVIH State of emergence of “ -'n
Missouri, Coal measures of, com- Helderberg times x;ul 27
Pared with those of Mich- See also SYL'\'A—\NIA» ;Ir‘(r)x FI)l(;7 -
igan.. . I § S 1 NEWBURG, ’ o

Ohio Shate .. .. ... ... 21, 47,
See S71. CLAIR SHALE, and
UrrcA SHALK.
0il. See PETROLEUM.

in the Coldwater shales ._.. 20
in the Dundee formation . . 26
in Ontario . ... ......_.... 30
in the Trenton f()rllldtl()l’l 31, 35
in the Utica shale..__.. _._ 30
rock.. e B
sdndﬂ,,,,._ .5 21
Structure of formd'non favor-
able for retention of .. 35, 36
Ontario. ... 2, 22, 36, 54, 61, 65 75, 77
Formatmns of, equivalent to
Michigan formations. ..._ 19
Oriskany......._. o . 41
Orton, E., cited .. .. ... 29, 72
See also OHIO, Geological
Survey of.
Osaukee County. . ... 69
Oscoda. - ... ... 21, 33, 75
Berea furnishes brine at .. 20
Comparative composition of
brineat. ... ..... .....21, 33
Otsego, Mineral waterat _.._... 32
Ottawa County._....... . 60, 61, 84
Owosso_ . - _32, 64, 75
0x1dat10n, Eﬂects of . ... . 18
Paleontology, Useof, in Cldsblﬁcd—
tonm__._ - .. 7,8, 11
Paleogeography. . ... ... ..... 8
Paleozoic. ... ... . - xi
Parma sandstone. ,h 16 17,18, 33,
41, 55, 64
PawPaw_ ... .. 13, 75
Peale, A. C., cited for analyses. ..
32, 60, 66, 80
Peat . ... . - 8, 14
Pennsylvania. ... ... ... xxi
Pennsylvania, oil sands, Compar—
isonswith_ .. ... _._.. 21, 35
Permian. .. .. i xi
Petrolia_ . ... U .75
oil field, Uppe1 Helde1 ber
source of the._ ... N 26, 35
Petroleum.xi, xix, 1,5, 45,47, 48,77, 83
associates of .. .. ... _. . _xxii

associated with salt water_ .xxiv

deposits along old shore

lines . .. . oo xxiii
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Pefroleum found in connection
with remains of animal

matter ... ... ... .- XX
Occurrence of, in Caspian
District. e XX
California.. . . XX
Galicia... - ... .. .. XX
Michigan ... .. XX
Ontario..._... ... XX
Pennsylvania_. . XiX, XX
porous rocks__. - Xix, xxi
South America...-.- XX
a product of animal fat .. xxii

of the action of water
on carbon compounds
of themetals. . ... _. xx1
action of carbon di-
oxide, etc., oniron

and alkalies. ... xxi
action of mother lig-
UOTS . oo oo xxii
of dlstllldtlon XX, XxXiii
Distillation, products of .. _ _XXxii
strata in California tilted XX
Tendency of, to seek surface
of theearth_.__._. .. oxxiid

Plaster. See also Gvpsum_..._1, 31
Plates of wells, Description and

explanation of .. ... _..40, 101
Point aux Barques ... ... 18
Flexure of strata near... . 36
Polyhalite.. . .. - L.o.xvid
Pontiac... . .~ e 75
Berea sdndstone undel .21
Port Austin._.__. 20, 33, 42, 75, 78, 81
Berea furnishes brineat.._. 20
Comparative composition of
brineat .. ... .. __- 21, 33
Port Hope.. .........._.... 76,78, 81
Port Huron._ . .- 44 68,77,79, 81
Gas near. . ..o .oaooooooo 23
Geological section through . 44
Portland... ... . ... 4
Port Lambton, Ontarlo e TT
Portsmouth .. .. ... .. ... .16, 78

Potash salts . ... __xi, xiii, xxi

See also BRINES.
Potsdam sandstone_ ... ... . _. xvii
Prescott, A. H., cited for analysis_ 34
Projections._. .. ... ....... 43, 44
Pyrite, called sulphur . ... _. 5
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Pyrite, Decomposition of, in black

Saint Joseph County, Indiana

. s’hzlles,”,,,. ceeoo oo 224 8aint Louwis. oo 0 .
in Traverse group...._..__. 24 Mineral water at. .

in samples from borings.... 38 8alina__.. _ _.._ . .. .27, 28 33
Quaternary.. .. ... __.14, 48,63, 79 See MONROE. o
Thickness of . - 13|Saline River... ... -
Unconformable on other for- Salt....__.. . ... 1,28

mations___. . . 13, 14 Age of deposlts of ... ' .
See also GRAVEL, Amount of, required to sat-

Quartz. See Sivica, sand and urate the ocean. .. ____._
o .chert. Annual rings in deposits of,
Raisinville, Mineral water at.. 32 xvi
Rf&d Sea . DRI R R xiv Associatesof ... ... _____ .
Richmondville. . . ______. 21, 78 Aqmueous theo'y of origin of,
sandstone .10, 20, 21, 33, 42, Brought by winds from the

47, 73, 81 ocean . I -

See also BEREA. C ond1’nons of for ma.hon of

Rifle River.... . . ___ 78 9, 16, 27
River channels cutting out coal 15 Created by the a.tmo;ph:ere ,

Rock series. See GROLOGICAT, Crystalline rocks the princi-

" CoLuMN. pal source of,. ... ... _

omeo.._.___._ e e.o...21, 78 Deposits covered by clay or

Rominger, C., r efeued to or cited. sand______ _..____. .

i, 10, 12, 14, 15, 17, 18, 20, Deposits of, irregular. .. ..
-E, 24, 26, 42, 44, 47, 49-55, Deposits of, Requisites for
57, 58, 61, 62, 63, 65-73, 75 formation of . _ ... __
78,79, 80, 83, 86, 87 distributed over theearth as
Rowland quoted N & a saturated brine .. __
l{i)yal,?a.k A Ceel.o..xix, 71, 79 horizons, in MlC]’llgdn . 16
Thickness of salt reported 19, 20, 27, 28, 33

S under_ ...l 28 Organic origin of ... ___

aginaw._____ . ___ . L. 42, 79 Organic remains in deposits

Saginaw County 51,52, 35, ’58 68,79, 87 of - . ..

SaginawBay. ... .. _.. 68 Rock-, not in Grand delds
Geological sec ion tlnough 42 Group____....
River ___ ... .. ... .. __. ... 7 Southern limits of 27, 28

) Valley, source of brmes of. 19 springs, at low pom.ts of out-

Sahara, Desert of . __ ~.. . xiv Crops ..

Saint C‘lau'_ e xx, 33, 47, 79 The ocean the great reposi-
County. ... 45, 67, 68, 77,79, 85 toryof.. . . __. ]
Composition of brines at 33, 34 Thickness of beds of____ .
District . , . 34 Volcanic theory of origin of.
Lake_ . _ 44 water_ . _ . _. . xxii, 45, 82,
Mineral water at .. 32 fauna.. ..

River._ xix, 7, 22, 24 28, 54,68, 81 See also BRINE.
Shale 21,22, 30, 42, 46, 47, 54, “garden ... ...
79, 81|Salzburg. .. ... ... _____.

o See BLACK SHALE. Samples of borings, Material

Saint Ignace. ... . e 79 needed for tests of .. .___ 36,
Plaster at... ... - 31| Sanatoria. See MINERAL WATERS.

Salt under. ... _..
Saint Johns____

28

80

Sand, Description and detection
oo 37,
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Sand dunes._. ... - 14| Siliea, Detection of, in boring
Glass- nldklng DU 10, 27 samples. o..237, 3
in Quaternary. . - 13| 8ilt, Deposits of.. PR . N
sand Beach. ... . 33,78, S0(Silurian ... ... . xi, xix, 10, 11
Berea furnlshes brme at . 20 See also LOWER SILURIAX.
Composition of brine of. .21, Soapstone (soap-rock), Popular use
28,32, 33 of name.. .. I 5
Sandstone o .. 8 Occurrences of . .. ..24, 25
cutting out coal ... 15|NouthBend, Indiana 11,26,20,30, 84

( = freestone and sandrock }s
Dolomite, etc., called -
occurrences _17,18,28, 42
See also numerous well-rec-

ords. Also ParRMA, MaR-
SHALIL, BEREA.

o

Sandusky, Ohio_ . ... 83
Sanilac County. . 58, 78
Schleiden cited._. . ... x
Sea Water, Amount of S()lld mat-
terin....... X, X1V
Concentrated, Effect of on
animal life. . ..o xiv, xVv

Periods of evaporation of _ xiv

Products of evaporation of xiii

Salt deposits from, depend
upon specific gravity of = xvi

Sebewaing. .. . ...  .15,17, 83
Section, Geological, Description
of .. . 42
Use of o 43
Shale. . . 10, 15, 18,24, 29
Argillaceous 30
Bituminous, Detection of .. 38
Bluish ...24,25, 30

See also TRAVERSH.

Calcareous, called soapstone, o

Green. . ... .. . .-16,17,19, 30

See also Black shale and
Ohio shale.

Red, represents sandstone. -

20, 21
Subcarboniferous_ . . 42
See Black shale and Ohlo
shale.
Also frequently in the well-
records.
Shiawassee County. .. 34, 7

5
Shore-lines, Deposits along  xxiii, 8
Siderite, Detection and description

of A .37, 38
in coal measures.. . ...... 15
in Coldwater shales . ...... 19

13

Sperenberg, Thickness of salt de-
posit of xi
Spring Lake. . - . 33, 84

Stassfurt, Salt deposits of xi, xiv,
xvii, 9, 28

State Geological Survey, furnishes

free material for keeping
records of wells .. 36
Stigmaria . 54

Stony Point, Character <)f M(u—
shall at. .. 18

Straits of Gibraltar, currents at
the.. . o XV
Strike of strata, how computed.. 3
Stronach.. ... 84
salt horizon . 59
Strontianite . 86
Subcarboniferous. S..34, 42

See also GRAND RAriDs, MAR
sHALIL and COLDWATER.

of Pennsylvania_. . 35

Sulphates. ... xi, xvii, 5, 16, 22, °8 32

See also GvpsuM and ANHY-

DRITE.
Sulphide of hydrogen o ..32, 82
Sulphur, associated with salt.. . xi

formed by action of sul-
phates on organic detritus _xxii

in petroleum . _xxii
Island Lo 22
springs .. . L. 32
What called 3
Surface topography.. 1
rocks. See QUATERNARY.
Swan Creek. 85
Gas near .23
Sylvania, Ohio ... .. - 10, 42, 35
sandstone. . 72
Systems, Geological.. 12
Taymouth, Township. . L 51
Tawas, Source of brines of . .20, 21
Flexures near.. 36, 44
6

Temperature of mineral waters. .

|
i
i
!
i
]
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Wells, Alphabetical list of__ 44,
Errors in samples from
Liocation of. L L3,
Material for keeping sani-

ples and records of __
Measurements of 4,

Records of, how they should
be made

Errors in ... _ _.._. 4,5
how derived. .
when incomplete_
when trustworthy
Samples from. ..

R (N
Towns where situated, un-
derlined on Map.__..
Werner, referred to... .. ___ .. __

West Bay City. See Baxks and
SALZBURG.

West Sister Island.. . __ ___
Wheeler, C. G., And.lyns bv .
White Rock e 33,

Berea furnishes brme at
20, 7 8,

White Stone Point ... ____
Williamston . R 1o
Winchell, A., 1efer1ed to... 1,12,
15, 17, 18, 21, 24, 25, 26, 42,

44, 45, 47, 48, 50, 53, 55, 61,

65, 66, 78, 83, 85, 86,

Winchell, N. H, ... ___ 24 25
Winona ... O
Winslow, A., c1ted ,,,,,, 11

'VVN('OlNllL. oo xviid,

dry land at time of Salina. .
Geological Survey of _  __
See MILWAUKKR
Wood found in Quaternary
Woodville__._._ . __ .
sandstone. .. __ o215,
Wright, C. E., referred to. .3, 12,
15, 21, 40, 41, 42, 45, 50, 51,
52, 53, 85, 57, 58, 59, 61, 62,
68, 71, 75, 76, 78, 79, 80,
Wyandotte. . xix, 27, 28, 29, 30, 32,
Thickness of salt under. __
Niagara beneath_.
mineral water_ . _ . .
probable southern limit of
salt deposit R
York . ... .
Ypsilanti._.. ... .

Temperature of rocks . 6
yradient of the earth’s cr ust
43, 59, 66
Tertiary. .. xi, xix, Xx
Terrace epoch. .. . 213, 14
Tests used by w ell dr 111e1 S....__... 36
Thickness of drift. See QUATER-
NARY.
of rock series. See FOrRMA-
TIONS.
See also individual forma-
tion names.
Thunder Bay 22
River 47
See ATLPENA.
Tittabawassee River ... 68
Toledo, Ohio 42, 85
Topography, Surface
Traverse City . ...... 85
Group..xx, 10, 24, 42, 47, 79, 81
Blue shale of . 42
forms transition be-
tween St. Clair and
underlying limestone 24
Thickness of 24
Trenton...._ ... _ . __ 1, 30, 83
the oil horizon of Ohio and
Indiana... ... ... _xx, 35
Trias. ... . ... xi
Tungsten, an mdlc(ttmn of mothel
liquors._ .. e oo XXid
Tuscola_ ... ... .. ______ 85
Unconformity_ --13,14, 16, 17
Upper Helderberg. . 10, 25, 32, 61,
72, 83, 85
See DUNDEE.
Usiglio, referred to.. . .. ___xiii, xvi
Utiea shale______ _____ . . .30,83, 85
Yan Buren County._ ... .. _______ %5
Yariation in composition of brmes 21
in life and deposition, local,
1,8,9 14, 16
in Ohio. ... _____ eeo 29
of the Medina. . ____ 30
Vassar .. ... .. ___ cee .13
Washtenaw County.. . _ .69, 87
Black shales under___._____ 47
Water, Drinking . _.___________ 44
Wauwatosa._.....__ .. .. ___ 69
Waverly. ... I - 10, 20, 81
See COLDWATER.
Wayne County.. .. __ 32, 54,73, 87
Well-heads, Altitude of. ... . __. 3

Mineral water at.___.
Zilwaukee . __
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81
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53
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15
69
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Adrian, T.7S.,R. 4 E. (Platel.)
Albion, T.2 and 3 S., R. 4 W.__. .
Alcona, T.27 N, R.9 E... ... .
Algonae, T. 2N,, R.16 E. (Plates
II and IIL.). ... .
Allegan, T.2 N., R. 13 W
IV oo .
Alma, T.11 N,, R 3W I
Alpena,T.31 N.,R. 8 E. (Pldte V )
Ann Arbor, T.2S., R.6 E...
An Sable. See OSCODA.
Banks, T.14 N, R.3E. ... . .
Battle Creek, T.2 5., R.8 W. |
Bay City, T. 14 N, R. 3. E. (Plate
VL) , .
Bay Port bpl ings. bee S]«BP WAING.
Benton Harbor, T.4 S, R.18 W.
(Plate VIL) ... ...
Blackmar, T.10 N., R 5 E
Branch Station. (See COLDWATER.)
Carrollton, T. 12 N.,, RS E. .
Caseville, T. 18 N.,, R.10 E. ...
Charlette, T.2 N., R. 4 and 5W.
(Plate VITL) . ___ o
Cheboygan, T.38 N, R 2 W
Chester, T.3N., R.3W...
Clifford, T. 10 N R.11 E. (Plate
IX) oo
Coldw atel, T o S R 6W. (Pltde
Counstantine, T 7 5., 1\ 12 W
(Plate X1.) ... .-
Corunna, T.7 N., R 3E (Plate
b1 6 8

(Pla’ce

44
44
45

Ut U n U
[ I S S e

e U
[SSERISINON)

Corunna, Ontario.
Courtwright, Ontario, opposite T.
$N., R.17 E. (Plate XIIL). . _
Deep River. See RIFLE RIVER.
Delphi, Indiana. (Plate XIV.) .
Detroit, T.1and 2 S., R. 11 and 12
E. (Plate XV.) ..
Dowagiac, T.6 8. R. 15 and 16 W.
(Plate XVI). .
East Saginaw, T 17 N R 5 E _
East Tawas, T.22 N.,, R. 8 E._
Eaton Rapids, T.1 N, R.3W.___.
Elkhart, Indiana. (Plate XVIL).
Essexville, T.14 N., R. 5 E.______
Flint, .7 N, R. 7 E._.__._...__.
Florence, Saginaw County(?).
Forestville, T.14 N, R. 16 E..._._
Frankfort, T. 26 N., R. 16 W.
(Plate XVITL) ... .. .. ..
Frunitport, T.9N., R.16 W. . ___.
Gtoshen, Indiana. (Plate XIX.)
Goderieh, E. shore of Lake Hu-
ron, Ontario .. .. ... ___.___.
Grand Haven, T.8N,, R.16 W, __
Grand Ledge, T.4 N., R.4 W.____
Grand Rapids, T. 7 N, R. 12 W.
(Plates XX and XXT.). ...
Grindstone City, T.19N,, R.13 E..
Hillsdale, T.6 S.,, R.3W..._._____
Howell, T.2N,, R. 4 K. .. .
Imlay City, T.7N., R.12E. (Plate
RXITY i i e
Tonia, T. 7 N., R. 6 and 7W.. ...

Ithaca, T. 100 N.,, R.2 W..

jo K=
[T )
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Jackson, T.2 8., R.1W. (Plates
XXIII- XXV) s
Kalamazoo, T.2S., R. 11 W (Pl(Lte
XXVL) : e
Kawkawlin, T. 15 N, R 4 E
Kingsviile, Ontario.  __.___. .. ___
Kingstone’s Mills, I4<L1111)t()11 Co.,
Ontario . . _
Lansing, T. 4 N R 2 W
London, T.5 S, R. 7 E.
Ludington, T. 18 N., R. 18 W
(Plates XXVII- XXIX. s
Manistee, T. 21 N., R. 17 W. (Plates
XXX-XXXIL). e
Marengo, T.28., R.3W.____.
Marine City, T. 3 N, R. 16 E.
(Plates XXXITI-XXXIX.) . ...
Marshall, T.2S, R.6 W. .. _
Marysville, T.5 N, R. 17 E. (Plate
Melbourne, T. 13 N,R 5 E
Meridian, T. 4 N,, R.1W. ... ___
Michigan City, Laporte Co., Ind.
Midland, T. 14 N, R.2F. ... . ____
Milan, T. 4 S., R.6 K....._.______
Milwaukee, Milwaukee Co., Wis.
Monroe, T.7 S, R. 9 E. (Plate XL1.)
Mt. Clemens, T. 2 N., R. 13 E.
(Plate XLIL). . I
Muskegon, T. 1ON R 16W (Plate
XLIIL) o oo . ,
Newberg, Cuyahoga Co., Ohio ...
New River T.19N., R. 14 E.____.
Niles, T. 7 S., R. 17 w. (Pldte
XLIV) ,,,,,,,,,,,,,, I
Norris, T. 1S, R. 12 K._

od
A 'Sabie city, | TN RO E,
Owosso, T. 7 N., R. 2 E. (Plate

XLV
Paw Paw, T.3S.,R. 14 W._._____
Petrolia, Ontario. (Plate XI,VI.)_
Pontiae. T. 3 N, R. 10 E. (Plate

Port Austin, T. 19 N., R. 13 E.. __

65
63
03

66
66

66

68

68
68
68
69
69
69

71

Port Hope, T. 17 N.,, R.15 K. ____
Portland, T. 6 N., R.5 W, L
Port Huron, T. 6 N., R. 17 E.
(Plates XTI VIII-I,VIL.)_ .
Port Lambton, Ontario. (Plate
LVIIL) ... .. .
Portsmouth, T. 14 N, R. 5 E. B
Richmondyville, T. 13 N., R.16 E.
Rifle River, T. 19N, R. 4 & 5 E..
Romeo, T. 5 N, R. 12 E. (Plate
LIX). .
Royal Oak, T.1 N, R 11 E. (Plate
LX) oo :
Saginaw, T. 12 N R 4E -

7| Saint Clair, T. 3N.,R.1/ E. (Pldtes

LXI-LXIL) .. _ .. __.
Saint Ignace, T. 40 N., R 5 W

(Plate LXIIL) . _ .. ... ...
St. John’s, T.7 N, R.2 W._.. ___.
St. Louis, T. 12N, R.3 W._______
Salzburg, T.14 N.,, R. 5 E. _____ _
Sand Beaeh, T. 15N, R, 15 E.____
Sandstone, T.2S, R.2 W, . _____
Sandusky, Firie Co., Ohio_._._____
Sebewaing, T.15 N.,, R. 9 E.
South Bend, Ind. (Plate LXIV.).
Spring Lake, T.8 N, R.16 W.____
Stronach, T.21 N, R. 16 W. (Plate
Sylvama, Laucas Lo Oh1o I

Swan Creek Village, T.3N,,R. 15 E.

Toledo, Lucas Co., Ohio ... . _.
Traverse City, T.27 N,, R, 11 W._
Tuscola, T. 11N, R.7E.__..____
West Sister Island, Ohio. .. __.___
White Roek, T.15N., R. 16 E._.__
Williamston, T.3 N.,, R.1E._.___
Winona, T.14 N., R.5F.._.__ .
Woodville, Jackson Co., 3 miles
west of Jackson. . ____.
Wyandotte, T.3 S, R. 11 E. (Plate

York, ’I‘ 4S8, R 6K, __________
Ypsilanti, T3% R. 7E
Zilwaukee, T. 13 N R.SE... ...
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79
80
80
80
80
83
83
83
84
84

84
85
85
85
85
85
86
86
86
86

86

87

87
87

EXPLANATION OF PLATES AND MAP.

On the map the cross-sections are indicated by red lines.

Places from which there are well-records are underlined in red.
The other red lines ( broken, dotted, etc.,) indicate outcrops of
division lines between the formations.

see text, p. 40.
In the geological column and in all of the sections, similar

symbols are used for the same kind of rock, viz.:

For farther explanations

Vertical and horizontal lines______._..___. . Dolomite.

The same, broken-jointed____ . .. ... Limestone.

Dots, for an arenaceous ingredient or .__.. Sandstone.

Dashes for an argillaceous ingredient or.._. Shale.

Oblique lines in one direction . . _....---- Gypsum.
Salt.

¢ ¢ ‘¢ two directions. o ..o

In sections across the basin, the circular and direct projections

of places are comnected by arrows.

Other abbreviations are:

See text, p. 43.

§ for point where one cross-section is cut by another.
B. for horizon of brine, bittern or mineral water.

R. for river.
R. R. for railroad.

I,. H. for Lower Helderberg.
U. H. for Upper Helderberg.
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