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LETTER OF TRANSMITTAL.

OFFICE OF THE STATE (FEOLOGIST,
Lansing, MicaicanN, Jan. 22, 1906.

To the Honorable, The Board of Geological Survey of the State of Michigan:
Hon. Fred M. Warner, President.
Hon. W. J. McKone.
Hon. Patrick H. Kelley, Secretary.

Gentlemen:—I herewith transmit for publication as part of your report
for 1905, the following report on Bay county by W. F. Cooper. It repre-
sents a great deal of work on his part in compiling lines of levels and records
of coal exploration, and I trust may be of service to the people of that county,
especially in the development of the coal. The salt industry and bromine
which might be developed in connection near the west line of the county,
cannot satisfactorily be treated by counties. The full notes of the various
drain lines, which he found in various hands and compiled, I have however,
omitted, as they would be of interest to so few, to avoid undue expense, but
they may be consulted in my office, or in that of the Bay County Drain
Commissioner. Very respectfully,

ALFRED C. LANE,

State Geologist.
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CHAPTER 1.
HISTORICAL, INTRODUCTION,

1. Position.

Bay county, appropriately named from its situation on the western and
southern shore of Saginaw Bay, is further bounded on the east by Tuscola
county, situated at the base of the “Thumb” of Michigan, on the south by
Saginaw county, on the west by Midland and Gladwin counties, and on the
north by Arenac county. Bay City, which is situated in the southern part
of the county, is in longitude 80° 50’ west, and latitude 43° 36’ north, as
given on the chart of the U. 8. Lake Survey.

It embraces in the U. 8. Government Linear Survey, nine full and seven
fractional townships, the latter being along the shore of Saginaw bay with
the exception of Frankenlust township, which is in the southern part of the
county. Townships 13 to 18 north and ranges 3 to 6 east fall within its
limits. '

2. Area of Bay County.

The area as determined by a planiméter, from the Government township
plats in the office of the Land Commissioner at Lansing, is approximately
450.29 square miles. Of this amount 86.11 square milés is east of Saginaw
river; 3.96 square miles is occupied by the river and the Middle Ground.
The balance amounting to 360.22 square miles is west of Saginaw bay and
the Saginaw river. The area and location as determined from the same
Linear Survey sheets, of the different important civil divisions given in the
Bay county atlas published in 1896, is as follows:

Bangor, T’s 14, 15 N, R. 5 E...........13.3685 square miles.
Bay City, T’s 13, 14 N, R. 5 E...... .. 4.885 ¢ “
Beaver T. 15N, R.3E............... 35.325 ¢ “
Essexville T. 14 N, R.5E............ 1.40 “ «
Frankenlust T. 13 N.,, R’s 4,5 E....... 23.1625 ¢ “
Fraser T.16 N.,, Rs4 5T, ............ 33.2935 ¢ “
Garfield T. 16 N, R.3 B............ .. 35.2256 ¢ “
Gibson T.18 N, R.3E............... 35.5325 ¢ “
Hampton T. 14 N, R’s 5,6 E......... 27.5119 ¢ “
Kawkawlin T. 16 N, R. 4 T........... 34.045 “ “
Merritt T. 13N, R.6 E.............. 32.1275 ¢ “
Monitor T. 14 N, Rs 4,5 E........... 37.2265 ¢  «
Mt. Forest T. 17 N, R. 3 E........... 36.2450 ¢ “
Pinconning T. 17 N., R’s 4,5 E...... .. 37.3365 ¢ “
Portsmouth T. 13,14 N,, R’s 5,6 E.... 20.1875 ¢ “
West Bay City T. 14 N, R. 5. E....... 3.945 “ “
Williams T. 14 N, R.3 E............. 35.515 ¢ “
ok
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3. Railroads.

_ The Michigan Central railroad system ramifies in several different direc-
tions from Bay City. The Detroit and Bay City branch running in a south-
easterly direction through Munger enters Saginaw county near the south
eastern corner of Bay county. The Saginaw division, continued northward
from Bay City as the Mackinaw division, unites to form the J ackson, Lan-
sing and Saginaw branch, which runs along the west side of Sagina“z river
and Saginaw bay, crossing the Saginaw river at Bay City and the Kaw-
kawlin river at Kawkawlin village. From this branch in the northern part
of Bay county, the Saginaw Bay and Northwestern branch runs west-north-
west from Pinconning through the village of Mt. Forest and thence on to
Gladwin. At Mt. Forest the late Mr. Charles Van Lieuw and John Bloom-
shield of West Bay City, ran the transit line and levels for a spur north
through Bently and into Arenac county, which is still quite largely used for
lumbering purposes. The Midland division of the Michigan Central runs
west after leaving West Bay City, through the village of Auburn, tapping
with its spurs several important coal deposits. The Grand Trunk’(C. S &
M.). and Pere Marquette systems connect Bay and West Bay Cities with
Saginaw, following the Saginaw river. The Detroit and Mackinac railroad
parallels the Michigan Central from Bay City to Pinconning. Mr. Henry
C. Thompson, City Engineer of West Bay City, ran during the summer of
1902, the levels for the Huron and Western railroad, which follows the
quarter line of sections 7-12, T. 14 N., R. 4 B, and thence due east, as origi-
nally laid out, to the Saginaw river. )

During the lumbering period several spurs were laid out in the northern
part of the county, but have been in part abandoned with the decline in the
lumber industry. Such an abandoned line, which has been pressed into ser-
vice for a wagon road, runs through the north half of section 5, Gibson town-
ship, entering Gladwin county at or near the west quarter post of section 6
T. 18 N., R. 3 E., a branch running south to about the center of section 7
and connecting with the main line. Another abandoned spur known as the
old Nine Mile branch runs through sections 10 and 3 of Mt. F orest township
thence through the southeastern and eastern part of Gibson township into
a part of the county otherwise largely unopened. The Fisher branch, still
in use, runs from Mt. Forest village through sections 9, 16, 21, 22, 27 2,6 35
mT. 17 N, R. 3 E. The Eddy branch, which unites with the spur at Fisher
Junetion in the northern part of section 21, is at present used for a wagon
road. This branch runs in a general southerly direction through sections
21, 28 to the southeast corner of section 33, and thence for a short distance
into Garfield township. The Sullivan branch, also in use, terminates in
section 19 of M. Forest township, joining the main Fisher branch in the
lower half of section 16. F orming a junction with the Saginaw Bay and
Northwestern road, a short abandoned branch runs north approximately
along the quarter line of sections 11 and 14, T. 17 N.,, R. 3 E. Another
abandoned line which is partly corduroyed, runs east and west through sec-
tions 7 and §, Mt. Forest township, and was used as a base in running beach
meanders.  Still another branch started at Pinconning, terminating at Glen-
coe in the southwestern corner of Mt. Forest township. °

Taking the county as a unit; with its situation on the shore of Saginaw
Bay' and at the head of deep water navigation; with abundant railroad
facilities; a progressive and quite complete system of stone roads in the
eastern and southern part of the county; the natural resources and geo-
graphic location are destined to place the same in the very front rank.
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4. Linear Survey.

The Linear Survey of Michigan was begun in 1815, and entered Bay county
in 1820, when Joseph Wampler ran the township lines of T. 14 N., R. 4 E.
Subsequent township lines by the same surveyor were as follows: T’s 13
and 14 N., R. 6 E., 1821; T’s 13 and 14 N., R. 5 E., east of river, 1822;
T 16 N., R's 4 and 5 E., 1822; T. 17 N., R. 5 K., 1822; T. 15 N., R. 4 E_,
outside of the reserve, 1822, the reserve being surveyed by John Millett in
1840. Wampler also ran the east line of T. 16 N., R. 3 E., in 1822, the
north, south and west lines being run by Robert Clark in 1831. Mr. Clark
also ran in the same year the south line of T. 18 N., R. 3 E., the north, east,
and west lines being run by Levis Clason in 1837. Mr. John Millett was em-
ployed in running township and section lines to wit: T. 13 N., R. 4 E,,
1839; T’s 13 and 14 N., R. 5 E., west of river, 1839; T. 15 N., R. 5 E., 1839.
Harvey Parke determined the township lines of T’s 14 and 15 N., R. 3 E,,
which completed the township and a portion of the sectional surveys.

Orange Risdon in 1834 ran the section lines of T’s 13 and 14 N., R. 6 E.
In 1840 John Millett made the sectional survey of T. 14 N, R. 4 E.; in 1846
of T. 16 N., R. 3 E. John Bent ran the section lines of T. 15 N, R. 4 E,,
outside of the reserve, in 1843, and also those of T. 16 N., R’s 4 and 5 E.
John Burt ran the section lines of T. 17 N., R’'s 4 and 5 E., in 1843. Three
years later John Millett made the sectional surveys of T’s 17 and 18 N., R.
3 E., which completed the Linear Survey within the limits of Bay county.

5. Maps and Surveys.

With the exception of the U. 8. Lake Survey, of which further mention
will be made, all the maps relating to this county are based with a greater or
less degree of accuracy upon the Government Linear Survey, which is only
approximately accurate for each township unit. The main map of Bay
county in this report is largely based on this original survey, together with
the chart of the Lake Survey showing the lower reaches of the Saginaw
river and considerable of the adjacent shore line of the bay. This informa-
tion has been supplemented by information obtained from drain surveys
relative to intermittent streams and in the field.

“The geological maps of Bay county are those incorporated in some gen-
eral map like those issued by Winchell in Walling’s atlas in 1873, and by
Rominger and Lane in Volume 111, respectively V of these series of reports.”” *

An earlier map by Winchell, colored to represent the different geological
formations in the lower and upper peninsulas, appeared in 1865. In the
report on ‘“Water Resources of the Lower Peninsula of Michigan” forming
Water Supply and Irrigation Paper No. 30 of the U. S. Geological Survey,
is a map revised by A. C. Lane, from a map in Volume V of the state reports.
In the annual report of the State Geologist for 1901, is a map based on Silas
Farmer’s map, and reduced to a scale of one inch to each 56 miles. This
shows the section lines and is the most accurate map to date. ,

Farmer’s sectional map published in 1856 in 6 sheets, 7% miles to the inch,
summarizes the result of the Linear Survey, and is a most excellent map.
This was issued and revised in various scales and at various dates. Mr.
Farmer also published in 1901 an excellent map of the entire state on a scale
of 12 miles to one inch. In 1897 the Rand MeNally Company published a
sectional map of Michigan on a scale of 8 miles to the inch. This map has

1 Volume VII, Part 2, page 7.
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occasionally been used in field and office work by ftate 1
ec: A ed v the State Geological Sur-
xe}; BIn' 1860 the T. S. Lake Survey carefully surveyed the shores of Sag—
nax; a}f.. The map which was published in 1860 :gives the results on a
scale of 1: 120,000: Another chart gives the Lower Reaches of the Saginaw
Iélger anﬁl tlll)e bar in front: scale one mile to 6.95 inches. The Geological
Survey ] : i ’
survey 1 easo ; §e1:1 1p6e‘61(1)16‘tted to use photographs of the field sheets which were
In 1860 a map was issued entitled, “Ma Sagl
Was Iss Map of Saginaw and T
part of Genesqe, Lapeer, Huron and’ Midland couities.” nI(n ﬁlssvofoxg
are Ehe t())wnshlps; of T.16 N, R. 4 E., T. 15 N, Rs3and 4 E., T's 13 and
11)4 Z\A., %){ s 3, 4,5, \a‘nd 6 E., scale one mile equals .65 inch. P}ublished by
. ettibone, Surveyor, Bridgeport Center, Michigan. Lithographed
prllnteldggg;d mounted by J. H. Colton & Co., New York '
n appeared a map of Bay county by B. I Bulsh' Fr
. ‘ ope: a 1 ) - I Bush; Fred H. Herbert
%;l}thggl z%]))helv, East Saginaw. Lverything within the limits of T’s 13—%‘r0 el\th.’
;SH -6 K., was included on this map. FKast of the river were the townshipé
o1 ampton and Portsmouth. Bangor, Monitor and Williams had much
:DI‘ 1e same limits as DOW; B~eaver included T’s 15-20 N » R. 3 E.; Kawkawlin
AS 15, 16 N, R’s 4 and 5 E.; the rest of the county is within the limits of
Arenac township. Thg sWwalnp areas as given on the Linear Survey maps
are _11151107ated. The railroad, canal, swamp, and German Seminary lands
are ndexed by letters. The roads, plank roads and railroads are also dis-
t1nlg8u71§hed. Scale one mile to the inch. ‘
- Walling’s atlas of the State of Michi i
) ‘ ] gan, already mentioned -
tains a separate map of Bay and what is now Arenac cognty. l\%ilfh{ncgl?e
g;fissélt limits ?f t{l'e 1county there are represented 10 civil township organi-
tions, on v > fed 1 i g ¢ i
zations, or :ur(; te“V uch extended into what is now Arenac county. It is
1875.  'Wm. Mercer, for many i i i i
( y years City Engincer of Bay City, published
gairzlggrgf F],gs:gxcmg and .tthe va{llages of Wenona (West Bay Cist,yi Banks
and vicinity. his wa, i ‘ ‘ v
Sc?le e, mile to overs 14y, I s compiled and drawn by Mr. Mercer.
n 1883 H. R. Page and Co., of Chica, 0 published 1
Huron Shore containing bioeraphi 1 0 other matter }{}Story e Lk
ol Aronmns Sontain g | grapnical and other matter with a map of Bay
1884. Map of the Saginaw river and the citi i
X ; les of the Saginaw Valles
{)élé&ilshed by the Saginaw Board of Trade, accompanying tTle repor%c 1?();1"
reseﬁte C?(izil(zhél,OOO fee.tnto lthe inch. The location of the different firms rep-
o ; : ' : t
esented in gini‘,V mull, shingle mill, salt works, solar field and planing mill
1885.  Another map of Bay City by I
) y by Geo. Turner, Surveyor and Cit -
%18%?_9% %IS&?I.‘ Scale 400 feet to one inch. Drawn by F .yTitmlncanlg ]%n
5. r. ' i 300 feot
L8095, i; . urner published another map of the city on a scale of 800 feet
1886. Mr. Henry C Thompson i |
- ) - published a map of Bay count
S(f:al}el of 2 1nc.heis to the mile, based on the Linear Survey. C}grtain p)(;r‘(c)igni
oY the map giving accurate road meanders were used on the Geological Sur-
we%f map. Mr..Thompson has also an excellent map of West Bay City.
- 894. In tyhls year appeared another map of Bay county by Henry C
nompson, West Bay City. The scale is 2 miles to the inch.  School dis:
%ﬁg’zsi Sarteh ge(:)s;gpatelzd fb}cfhlange figures and their boundaries by dotted lines
S I 1ginal ¢ e Ba < i .
Tromble of Brs Cien. ¥y county land map extensively used by F. J.
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1896. An atlas of Bay county was published by D. A. Bullock & Co., of
Bay City, with a general map of the state and county; with township and
outline maps of Bay and West Bay Cities on a scale of 2.5 inches to one
mile, the cities being represented in greater detail on other sheets; village
plats are on a scale of 13 inches to the mile. The township maps were
largely constructed from deeds in the county records. Blue prints made
from these maps were used by thé Geological Survey in the field.

1902. This map was published by Snyder and McCabe of the Bay City
“Tribune.” Scale one and one-half inches to the mile. The roads, stone
roads, railroads, electric lines, rural postal routes, are each designated. The
most recent property owners are given, with the location of the houses,
churches, school houses, and coal mines at that time in operation. The
population of the Bay Cities and townships in 1900 is also tabulated.

1905. Soil survey of the Saginaw Area, Mich., by W. E. McLendon and
M. Earl Carr, U. 8. Dept. of Agriculture, 1904. This embraces all the area
of Bay county as far north as the south line of Garfield and Fraser townships.

In this connection I desire to acknowledge my indebtedness to Mr. John
H. Blomshield of West Bay City for a meander of the mouth of the Saginaw
river made in February, 1894, with the location of the original meander
lines. The scale is three chains to one inch. Mr. J. F. Pratt, Engineer of
the Michigan Central R. R., stationed at Bay City has also given the Sur-
vey valuable information relative to lumber and other railroad locations in
Mt. Forest township, which we have incorporated on the map in this report.

6. Hustorical.

Originally occupied by the Sacs and Fox, as far as our present knowledge
goes, these tribes were displaced by the Chippewa or Ojibway Indians from
“the north, after being almost exterminated. Mr. W. T. Shaw, who was em-
ployed by the Survey in the northern part of the county, writes that the
Indians had a tradition of the time when Saginaw Bay extended to the
Algonquin shore line now traversed by the East Saginaw and Au Sable State
Road. If this tradition did not occur to the Indians from the analogy of
the old and present beach lines, it implies an antiquity of some 2,000 years.
The finding of stone implements in the till of southern Ohio would point to
such a possibility. Mr. Harlan I. Smith of the American Museum of Nat-
ural History, has recently been engaged in investigations for that institu-
tion.? He finds that the Chippewas living in the valley today, have much
the same culture, and are manufacturing many of the same implements as
he excavated from the mounds near which they are living, and he concludes,

are therefore the descendants of the mound builders. The mounds appear
to be mostly filled with the remains of the unfortunate Sacs, who were mas-
sacred at the time of the invasion. With the advent of the early French
traders, the civilization of the whites replaced in part, the culture of the red,
so that we have the dignity of the “plug” instead of the coonskin, clay-
pipes instead of the ornamental stone, while to make the evolution complete,
there is the black bottle filled with fire water.

In the beginnings of settlement geography, and its precursor geology, go
hand in hand with history, the divergence becoming wider and wider as
culture advances, and the art of man enables him to assume the mastery

over nature.
Originally a part of Saginaw, Midland and the whole of Arenac counties,

2 Harper's Weekly, Jan. 3, 1903.
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this territory was organized into Ba i 5
\ S 0 ‘ y county in 1857. Th nshi
i?glgptﬁn anld tWﬂhag'lS hadlbeen heretofore organizoed in leééf?? “211111?1?;5?
e only townships with a full organization. At i ceti "
the Board of County Supervisors in Fel 50, the ooy ageng of
, ounty 5 eoruary, 1859, the territory of A
was separated into a township. In March. 1859 th ip of Porte.
mouth was organized, while later in t};e ’ " the o of borts-
: > same year, the township of Bang
was separated. The State Legislature in 1867 ser l ship
ar: he S separated Beav nshi
irlgvml\ggéhz;:s \Ngllch hets to the south. The Boarh of Super(if?;;fs ti?l“ﬁasl}lllllp
;. » passed an act organizing the township of Kawkawlin vwhi ]
previously formed a part of Bangor. In 1869 l\f) i vty weacn had
fshed by the Jogiciarrt of Bangor. , Monitor township was estab-
> legisl . ‘0 years later in 1871, the old townshi
Portsmputh was divided and the township of Merritt constituted. (};EIIISS};I?? t}(l)i
%)Wnshlp of Pinconning was organized by the State Legislature. In 1875
tol;%izrh jcowrflsglp viz(as 1formed, with Wm. Mitchie as its first Supervisor. The
'nship of Frankenlust was detached from Saginaw t :
to Bay in the winter of 1880. Mr. W. V. R, - by Cloay o eed
: - Mr.W. V. Township Clerk of Gar-
field, writes as follows: - “Prior to April ‘1807 Uvas o part
I : : 4, 1897, Garfield w
Fraser township. At the annual O(}’C(I)JICI)‘l ession’ o ol Seeny
‘ ) . er session of the B -
yls({rs in 1896, said board ordered that T. 16 N,R. 3 Eé sh(())?lrl(gl gi g?p:frll-
1igc a?% known as Garﬁeld township. I have been informed that the togwn—
s 11;808 A )J’leOD, which previously formed a part of Pinconning, was separated
%l(l)wnghi'p Of%gkl;mg the blenmazl session of the legislature in 1902-1903 the
p ol Laldson was annexed to Arenac county, but this act was declar
unconstitutional by the Supreme Court. Mr. Th onk Townaio
Clerk of Mt. Forest, writes that the townshi g et off i 1560, purmship
. - sh i
pr(;wolu;?lf a part of ’Pinconning township. P s set off n 1890, forming
n 1351 appeared a pamphlet by Frederick C. L. K i i
ared . L. Koch itled “
%))eutschen Colomen in der N ahe des Saginaw-Flusses.” This ise;lsétogi)an]i?elg
y a map showing the location of the colonies in F rankenlust and Amelith

7. Previous Geological Work.

There being no outerop of rock in Ba i i
) ) y county, it received but littl -
;cil;)slé fSrt(;?e t(l}lgoﬁrs_t tGeplo}g};;cal survey. However, Douglass Houlghtf)ittfl?e
Lo e G gist, 1n his second annual report submitted in F ebruary,
“The country north of the southern bound
) 1 ary of Arenac county”
;c)lénih}éa:flhoﬁ Biythﬁmtg) ¢ aéld east of the Meridian, so far as eg(,am(i?ltegh?:
ole but il adapted to the purpose of a, ’ricultu bei ie
composed of sandy ridges with intervenin : i o 8 ohiefly
1 g g swales, and risin
;oiox;varcrlr }‘ihe central portions of the state as to leave the cour%crs; eg;fi“(iumaéiy
£ ; 3 = :égdaeie% hhowevg_r, mafnyh valuable tracts of white pine, which Wﬂ}i
15 portion of the state of i i
Weil ladapted for light spars also abound:.’? some importance. - Yellow pine
arge portion of the immediate shores of the lake is ¢
i omposed of r J
As vnllhbe seen, the author was under considerable misagprehensilélr?ri(};n-
cerning the agrlcultural.resources of the region, but his description of th
toII)ogﬁgp}fly su}iﬁced to give an idea at that time. °
o nis fourth annual report, published in 1841 1 i
deposity aonth annual 1 , , page 132, the Pleistocene
fropastte aro terme ertiary clays. They are stated to have a thickness of
In the first biennial report of Alexander Wi 1 i
) ) inchell
Is stated to underlie the greater part of Bay countey. published in. 1860, coal
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Dr. Carl Rominger in Volume III, page 69, gives some details of two salt
wells at Kawkawlin of which further mention will be made. There is also
given in the same report, in the Appendix by Dr. 8. 8. Garrigues, a list of
the companies engaged in the salt industry in this county.

In 1873 A. Winchell prepared for Walling’s Atlas a number of articles
which were reprinted under the title, “Michigan, Being Condensed, Popular
Sketches of the Topography, Climate and Geology of the State.”” ?

In Bulletin 99 of the Michigan Agricultural Experiment Station, 1893, is

a soil analysis from the farm of Judge Marston, Bay City, but which I be-
lieve is from the Algonquin beach near Kawkawlin, northwest of West Bay
City.
For the following reference I am indebted to Mr. Lane, who has translated
the work mentioned. “The earliest extensive treatment of the salt manu-
facture in the Saginaw Valley was by Dr. H. C. Hahn, in the ‘Berg und
Huettenmaennische Zeitung’ for 1869, in a series of articles running through
the year from page 97 to page 339. Dr. Hahn was located in the New York
and Saginaw works in Saginaw county, and it is intended to give a full
aceount of his tests in the Saginaw county report. He published, however,
some analyses from the Portsmouth Co., the Bangor Co., and Gilmore (well)
in Bay City which were made by Dr. Goessmann and are given in a paper on
salt manufacture which Garrigues published in Volume III of our reports.”
In Volume V part 2, of the same series of reports, there are numerous refer-
ences concerning the stratigraphical geology of Bay county, to which refer-
ence will be made in their proper place in Chapter II. Also in Volume VII,
part 2, Lane has compared the stratigraphic succession in the two counties
of Huron and Bay.

Volume VIII of the series of State quarto reports is devoted to the eco-
nomic geology of the lower peninsula of Michigan. Part 1 of this volume
is by Dr. H. Ries, being a report on the clays and shales of Michigan. Part
11, by A. C. Lane, is the final report on coal, the preliminary report appear-
ing serially in the “Michigan Miner,” Volume I, Nos. 3-10, February to
September, 1899. Further reference will be made to this volume in the
chapter devoted to economic geology and the coa measures.

Mr. F. B. Taylor has been engaged in tracing the Algonquin and Nipissing
beaches from the west side of Saginaw bay to the Straits of Mackinae. *

In 1897 appeared an article by Taylor in a Bulletin of the “Geological
Society of America,” Volume 8, pp. 31-58, with a plate showing the location
of the moraine on the east side of the Tittabawassee river.

In the annual reports of the State Geologist, A. C. Lane, for 1901 and 1902,
are incidental references to the geology of Bay county, to which reference
will be made further on. Mr. Lane has written for the series of Water
Supply and Irrigation Papers of the U. 8. Geological Survey, Bulletin No.
30, on the “Water Resources of the Lower Peninsula of Michigan,” in which
are found references to the Pleistocene geology quite applicable to the Sagi-
naw bay basin.

Finally in the different numbers of the “Michigan Miner” edited by the
late Mr. C. B. Schaefer, there have appeared articles from time to time,
bearing on the geology and physical geography of this county. This monthly
was later edited by Messrs. Davis and Clark, and at the present time is

edited by John W. Clark.

3 Volume VII, Parf 2, page 4.
4 American Geologist, Volume XVII, pp. 253-257, 1896.
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8. Recent Work.

The detailed field work in Bay county was undertaken in the summer of
1900 by Prof. W. T. Shaw, who was at that time connected with the Michi-
gan Agricultural College, and myself. The upper part of the county com-
brising the townships of Kawkawlin, F raser, Garfield, Pinconning, Mt.

with headquarters in West Bay City, about three months were spent in
obtaining maps, locations and levels of the various drains which had been
dug in the county, along with a good many incomplete lim?s. Speciﬁc

running 33 miles of levels in order to obtain the elevation of certain inland
drains and records, as well as to furnish base lines for aneroid elevations in
the western and northwestern part of the county. From this work it is
possible to obtain an accurate idea of the elevation of each drain line above
the Bay, or as it is expressed, above tide, the elevation of the bay being
580.37 feet A, T. during August, 1902.

In the fall of 1901 1 spent three weeks in getting aneroid elevations west
of the Saginaw river. TIn the fall of 1902 this work was completed for the
entire county, obtaining sufficient datg, for a five foot contour map of that
area.

Outside of the stream valleys and beach lines showing former lake mar-
gins, the topography of Bay county is comparatively even. In the Spring
and fall of 1902, meanders were run over all beach lines of any importance.
This greatly facilitated the work of contouring, beside adding to our know-
ledge of the Pleistocene lake history.

During the summer of 1902 Mr. Floyd D. Owen of the Michigan Agricul-

ral College was engaged in studying Bay county waters. The results of
his work appeared in the annual report of the State Geologist for 1902, under

county.

Mr. Geo. M. Bradford of Bay City has brepared a very complete paper on
the flora of the county showing the different, plant societies, ecology, and
lists of species. His father, P. A, Bradford, is ‘also actively engaged in the
same subject, and I am indebted to him for suggestions about submerged
shore lines, : ,

Finally while engaged in obtaining levels in Bay and West Bay Cities, 1
obtained the records of 361 test holes for coal of which further detailed
mention will be made where they belong, but, principally in Chapter IIT on
Coal. Subsequently 101 additional records have been obtained.
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CHAPTER IL
GEOLOGICAL COLUMN.

1. Introduction.

(1 moint arth’s crust,
i is meant a section down into the es ¢
3y a geological column is meant a sectio {he earth's crust,
ey %[Lhogowt;arious materials of which it is composed in tfhgﬁnla ‘Eion lar
sl}o\\{lntg In the section here given the greater par;c ofhoxr n i?;an don was
diftt r'lce'd from the record of the deep well at the Nort mer
obtaln ‘

t South Bay City. We have also introduced other records from
8?;1 1E§§Zral)eninsula for corﬁparison whenever possible.

2. Pleistocene, the Drift, Soils and Sub-soils.

ivision 1 | ials most recently laid down, or even
O dwng i)rfw%g;llisagiizil.ma%%rilsaisncludes for the most part bj(;ds rgf
ok, the"prlofi(z osits, and small accumulations of bog iron ofre.h yﬂiOn
muck, alluvia ~1pH;a it will be observed that in a portion of the reg on
ferring to th(j& 1SOl uiﬁ’shore line in Kawkawlin township, there ISVQ‘L cc{as
west of the gf(‘) n(}uck land, which at the time of the Linear Sur_vle Jfl Wld
e b gm) This has now been drained forming fertile talb -
OT(ilcuplei(li‘ 115)}7132135;":1‘; ﬂr}e. result of the decay andtﬁcpurﬁga&iﬁﬁt gfy\:dgfa?ent
S imilar i igi lso met with in ' el
remains\. BeQilsaisxriﬁaﬁlgriot?g‘;(l)lwﬁsehiap, in the southwestern pgrtmn lgegi}g
fﬁalggetizf}i:h(i; and the southwest parii of )rlt.igo;;s)‘g,e sgef)lf fsrrr;lta merous
S o : 3 ‘ 3 v .
areas of lesser extent. Such beds‘ ife ?Vbob;min D e oo o % o
e o e tmggs '?(%?ccoe nl};alizoirblaﬁ;;l\ikawli}ri township. The .pfresgnt C(ég:
e am}ll)ich these beds are accumulating afford a satl(;js ac <1)11;}; o
ditions undfe ILhV‘ somewhat earller deposits mentioned abqvei. ﬁrryy ng e
D T h eback into time, the coal beds which undeme‘ bla} ounty
e orna 1“er ‘es and vegetable deposits, which very proba] y ﬁw m
e SP(;I' and in]etbs of the Carboniferous sea. Muck, how ,
e QS(;;L}L?)HSG the first stage in the formation of (_303‘1. o of water is
A e o Huvium are formed where the transporting pov&er{, ater 15
ey % ul: lllii the material in suspension. In Bay countytchunﬁalth e
o e Ol (é)xccumulatnions are formed in Saginaw Bay near t e1 T uth ¢
’(cjlfl fri?xllgf ’ S%?periéd@ of low water, or wh}tlan ]gortvheasgfcll’l}ér\(;rl)nitss % eposit}
o ver bei 7 of the Bay, wo .
e prac%(}:ill%ainsifi‘;%:g) b((;ftween Bgy’ City and Sadglpm;fa &15;{
! Stﬁeam‘de'osit. More rarely flood plains are forme ug aferal
e o t?l bgnk of streams, forming a dam Whlch previnﬂsle irect
i h ’ iver. Such a deposit was probably 'formeq aAl(r im
A eFr rk of the Kawkawlin river emptied into lake : b(lj'n](é o
)E]E?n ﬂ;ﬁ IIJJS Zeegn oon the south bank of the stream, just east of the lix
is may

ayge - . N
t} wee VV llha m aflld B[Olllt OT tO % nS}ll S.
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rial are occasionally found in the sand ridges back from the bay. The iron
has probably heen leached out of the sand by organic acids, leaving an
almost perfectly white sandy deposit above.

Adjacent to the bay are ridges of sand which are the result of the action
of wind and water. The transporting power of the wind in carrying par-
ticles of sand may be readily observed on any stormy day. At a somewhat
earlier period delta deposits of sand accumulated on the shore line of the
Pleistocene lakes. A typical deposit of sand of this character may be seen
about one mile south of the home of Pierre Lemieux in the eastern part of
Kawkawlin township.  Delta deposits which iy the aggregate seriously im-
pede the effects of drainage may be observed in numerous places, where
small rivulets carry their burden of sediment into drain courses. More-
over, the main drainage lines themselves deposit considerable amounts of
sediment along their flood-plains, or form delta deposits in streams triby-
tary to Saginaw Bay.

The deposits described above have obtained their material for the most
part from the beds of unconsolidated drift formed at a time when the physi-
cal geography was somewhat different from the present. These beds of
clay, hardpan, sand and gravel vary in thickness from 30 feet in the north-
east part of Fraser township to 220 feet at Auburn, even having a greater
development farther west near the Midland county line. An average depth
of these Pleistocene deposits, determined from the records of 462 test holes
for coal and 126 well records scattered over Bay county, would make the
thickness 97 feet. Where the surface deposits are clay, generally underlain
by hardpan forming the Wisconsin drift sheet, the average of 406 test hole
records for coal make the upper drift formation 82 feet. = Thig is underlain
at greater depths, by strata of sand and gravel, occasionally inter-stratified
with beds of clay, being of pre-Wisconsin age, and having an average thick-
ness of 33 feet. The coal hole records being from the lower third portion of
Bay county, it is impossible to give an estimate for the two divisions of the
drift for the remaining portion of this region.

Beds of interglacial material have occasionally been found in the con-
struction of shaft holes. Near Amelith, in the shaft of the Pittsburg Coal
Co. such a deposit was met with at a depth of 110 feet, being underlain by
beds of sand and gravel and overlaid with clay drift of Wisconsin age. At
the shaft of the old Monitor mine, similar deposits of later age, probably
forming a subdivision in the Wisconsin drift sheet, were obtained af, g depth
of 45 feet. In the shaft hole of the Hecla mine, in the northeastern part of
Frankenlust township, fragments of trees were found in beds of sand just
above the bed rock, at a depth of 85 feet. This vegetal deposit is probably
contemporaneous in age with the 110 foot bed near Amelith, For addi-

tional information concerning these deposits, the reader is referred to Chap-
ter IV on soils and sub-soils.

3. Coal-bearing Measures or Saginaw Formation.

Within the limits of Bay county, the coal formation consists for the most
part of strata of sandstone, shale and coal of variable quality and thickness.
Carbonates of iron and lime oceur in nodules or thin beds. Iron pyrites is
also occasionally found with the coal or shale. The formation varies in
thickness, owing both to glacial and preglacial erosion, and to the elevation
of the basement on which the coal formation rests. Thus the coal measures
in South Bay City have a thickness of 350 feet, the base of the formation
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being 90 feet above tide (A. T.). At Bradley’s deep well on the Bay-Tus-
cola county line, the top of the Parma comes in at a depth of 367 feet, or
216 feet above sea level, showing how the lower series, on which the coal
formation rests, rises in that direction. West of South Bay City, in the
center of section 4, T. 13 N., R. 4 E., a hole put down by W. L. Ralston
enters the Parma sandrock at a depth of 409 feet, or very nearly 200 feet
A. T. The drift here is 108 feet in depth, which makes the coal formation
300 feet thick. This hole is probably near the top of an anticline running
north from Saginaw. Darther west at Midland, the Pleistocene or drift is
285 feet thick, and the coal measures 525 feet. The underlying Parma also
shows an increased thickness. Towards Saginaw the coal measures show a
considerably decreased thickness, which is also true of the formation northward
from Bay City. In Arenac county the underlying Grand Rapids formation
comes to the surface in the northeastern part of the county.

Within this formation from 10 to 12 beds of coal have been deposited at
different elevations. A detailed account of these strata and the associated

beds is given in the following chapter.

4. Parma Sandstone.

This bed immediately underlies the coal measures. -At the South Bay
City well, it is a light colored sandstone overlain by a bed five feet thick,
chiefly composed of iron pyrites. The same relationship is observed at
Bradley’s well where the sandrock is apparently 107 feet in thickness. As
has already been observed, the Parma increases considerably in elevation in
this direction. At Midland the Parma is & white sandstone 110 feet thick.
I am not aware that this formation has been identified in Arenac county.
In the well drilled by Ralston in section 4 of Frankenlust township, the
thickness of this formation was not determined.

5. Upper Grand Rapids.—Mazxville or Bayport.

For a detailed account relative to the age of this formation, the reader is
referred to the report on Huron county by Lane.® The order of sequence of
these beds is not unlike that given for the “Thumb.” In the samples from
the deep well at South Bay City, beds of brown siliceous dolomites extend
down from 540 to 560 feet. These in turn are underlain by even grained,
green, apparently homogeneous siliceous beds of dolomite for a depth of 50
feet. This is underlain by light eolored beds of sandstone and shale for 10
feet, with dark shaly rock mixed in. The entire thickness as thus given is
approximately 70 feet. In Huron county where these beds are well exposed
around Bayport, Lane makes the maximum thickness 50 feet. North-
westward in Arenac county the formation is quarried northeast of Omer at
Griffin’s quarry. These beds are apparently not represented in the well
records at Midland or Saginaw.

6. Lower Grand Rapids.

This is the Michigan Salt Group of A. Winchell and the Michigan Series of
Lane in his report on the geology of Huron county, to which the reader is
referred for information regarding the age of these deposits, which are there
correlated with the Augusta, or Burlington and Keokuk limestones of the
Mississippian series. The entire series represents rapid alternations of dolo-

5 Volume VII, Part 2, p. 12.
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mite, limestone, shale and gypsum, indicating constant changes in physical
conditions. In the samples obtained from the South Bay City well, the
sequence beginning at the top, is as follows:

rom 620 to 625 feet, drab colored dolomite with fragments of shale and
chert, underlain by 25 feet of gray shale down to 650 feet. In the drillers
log which was used by Lane to construct the section of this well printed in
the annual report for 1901, page 225, the next 10 feet is given as gypsum.
The sample, however, from this depth is clearly dolomite. Likewise in the
next 30 feet down to 690, the beds are classed ns Limestone, shale and sand-
stone.  The drillings, however, show from 30 to 35 feet of gray shale, be-
coming lighter and more sandy toward the bottom. In the 30 feet of strata
down to 720 feet, the driller's log gives 15 feet of gypsum, 5 feet of lime-
stone, and 10 feet of gypsum and shale. The drillings for this portion of
the column, show beds of drab colored sandy limestone, passing into light
gray colored shales, at g depth of 720 fect. The next 60 feet in the log are
indicated as slate and sandstone. The samples show 10 feet of greenish
shales down to 730 feet, underlain by 10 fect of soft gray shales. From
740 to 750 feet siliceous shaly limestone having a salt and pepper color,
which is succeeded by 20 feet of gray shale down to g depth of 770 feet.
In the log and section referred to above, the section from 780 to 790 feet of
limestone, from 790 to 800 limestone, gypsum and shale, underlaid with 20
feet of limestone and shale down to 820 feet. Thence down to the hottom
of the formation, the log represents 20 feet, of shaly limestone with iron py-
rites, down to 840 feet. The drillings, however, from 770 to 820 feet show
a gray shaly limestone, with gypsum from 780 to 790 feet. The thickness
of the Lower Grand Rapids as thus limited, amounts to 220 feet. In Huron
county Lane makes the thickness of the beds 232 feet. At Saginaw the
strata have a thickness of 165 feet down to a depth of 690 feet, showing
less alternation in structure, and a considerable upward flexure, which ag
we have seen, holds true for the overlying Upper Grand Rapids formation.
At Midland these beds show a considerable thickening, the formation hav-
ing a depth of from 920 to 1,205 fect, or a thickness of 285 feet, at the Mid-
land Chemical Co. well. This would make the dip of the formation west-
ward approximately 20 feet 1o the mile, including any possible additions to
the base of the formation, which may not be represented in the South Bay
City well.

7. Upper Marshall or Napoleon.

This formation is well marked at the top, in common with the equiva-
lent beds in the “Thump.’’ In structure it'is a light coarse grained sand-
stone, containing salt brine, which comes in at 850 feet, being the second
salt horizon. From the sample at 870 feet the sandstone is there more
shaly, becoming salty again at 890 feet. Thence down to 970 feet, the
formation is a coarse, gray, briny sandstone, exhibiting but, very little vari-
ation in structure, in the drillings from the South Bay City well. The total
thickness is very nearly 150 feet, or half the depth of this formation in Huron
county. The line between this and the underlying formation is arbitrarily
drawn. T am inclined to believe that the beds of red sandstone aggregating
100 feet in thickness, should be included with this, rather than the lower
Marshall.
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8. The Lower Marshall.
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¢ Annual report of the Michigan Geological Survey for 1901, page 224.
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8, The Lower Marshall.

In its entirety, this portion of the column is composed of blue and reddish
beds of sandstone and shale extending in depth from 970 to 1290 feet, in
the South Bay City well. The order of sequence beginning at the top is
as follows: .

Trom 970 to 1,070 feet red sandstone.

From 1,070 to 1,100 feet blue shale.

Trom 1,100 to 1,120 feet red shale.

From 1,120 to 1,140 feet red sandstone.

From 1,140 to 1, 185 feet blue shale.

From 1,185 to 1,190 feet red shale.

Trom 1,190 to 1,290 feet red sandstone.

The entire thickness of the formation as thus determined is 320 feet. In
Huron county Mr. Iiane makes the thickness of the more or less equivalent
beds 265 feet.  Both here and in Huron county this formation is a transi-
tion from the heavy beds of shale composing the underlying Coldwater
series, to the solid Napoleon sandstone formation just described.

9. Brines of the Marshall Sandstone.

In the salt wells put down in Bay City, and in the adjacent region to the
north and south, the depth to brine is seen to vary considerably, the bottom
of the syncline or trough being not far from Hargraves Mill on the Middle
Ground, where the depth is 1,040 feet. Northward from here at Pitts and
Craniges, near the Michigan Central R. R. bridge, the depth to the top of
the brine is about 1,000 feet; at the Detroit and Mackinaw bridge 920 feet;
at Boyee’s in Essexville 800 feet; near Kawkawlin from 700" to 800 feet.
Going south from Hargraves Mill the depth to brine is also seen to increase
in elevation. Thus at the plant of the North American Chemical Co. at
South Bay City, brines are struck at 850 and 890 feet in depth, the salt water:
sandstone extending down to 970 feet; at Melbourne one-half way between
Bay City and Saginaw at 890 feet deep; at Zilwaukee 810 to 840 feet. South-
ward from here the salt brines are found at a minimum depth of 710 feet at
Wrylie Bros.” well in Saginaw, increasing in depth towards Garfield and St.

Charles.
10. Coldwater Shale.

In the Scuth Bay City well there is included within this part of the geo-
logical column, a series of reddish, light, and dark blue shale beds having a
depth of from 1,290 to 2,060 feet. The series as represented in the drillings
is essentially a shale deposit, characteristically blue in color. The beds are
quite uniform lithologically, as far as the drillings show. TFrom the top of
the formation down to 1,750 feet are light blue shales becoming darker.at
1,800 feet, and again light blue for 100 feet more or less, down to a depth
of 1,900 feet. At 1,920 feet red shales, with a light blue shale at 1,940
feet, becoming a dark reddish sandy shale at a depth of 1,950 feet. At
1,960 there are blue shales again for 100 feet, forming the base of the series.
The drillings do not tally with the account kept in the drillers log. ¢

The thickness of the formation as given above is 770 feet. In the Huron
county section deseribed by Mr. Lane, the thickness of the formation, includ-
ing the transition beds merging into the overlying Marshall, is 896 feet.

6 Annual report of the Michigan Geological Survey for 1901, page 224.
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1 . ;
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thn?gpess Wwest from Huron county, the depth of thL:ngls st ol
co%ululerably towards the northwest. FPosits dnerease
1eTC are numerous outcrops of this f. ion i
comntion, e Junero ter s formation in Branch and Huron
founties, g 1 places beautl_fully preserved fossils in nodular strue-

11, Berea Shale, Sunbury Shale.

This formation which has unti ‘
) til recently been known
iﬁ}gf{l(a%gger}llisa glereen i;eggnté}lflldesignated the Sunbury shagiz 1i;rlllear]lg ?;Igc?eisgl Z(L)lg
. - ’ O ‘ . ’
ng%t of o e Ohio Formations.”® The name Sunbury has the
his bed, which is a subdivisi

) , : : /ision of the Coldwater shale. ; i

;tgl goflérit%rsp?grm tOhlo, I;(})lwhere attains a very great thiec’klnlzescsonkl)ﬁoi ‘flvi)ah
e for it, sistency, the outero i ’ ’ .

Ofilo ﬁver, at least as far north as %%g?igﬁl%gi. north and south from the
o (?ﬂ . ;gdSOI;‘;h 1%:1}?7 Cl}lgy well, this is a black shale showing marked sign
ol thg . ; e thickness of the formation here amounts to 40 fgts
car secﬁoﬁ ofsfﬁelcfﬁe%og:11to gtdcapfuh X(;f 2,100 feet below the surface e(in’
Gostgaop'af th vel printed in Volume V, Plate VI, of the Michic

) irvey report, located at the Atlantic Mill in <] g i
glfOI’;hoef ﬁz;:y C{py, this same formation has o thicknes; of 31151 fte}:z no’f’g(laelr)ntfor-
S djmafl?clﬁ there has a depth of 1,833 feet, showing a considgr ?ﬁn
aprard d n?a(z' e beds from South Bay City. Whether th?s upward tra g
s for tl(én Is part of a local anticline, or merely the general di f o
Ofgver grea_d aginaw V:%Llley syncline, is not determined. The occp ence
of rgt ﬁgfil zrable bodies of gas encountered during the drillin Ii)l%re‘(rlllqe
Well)put dow(:fm bsy t??V thf fi){rl?ir view. It was observed in the recofd of thl:
el ) -~ falston in section 4, T. 13 N., R. 4 E.
mgasirg;mzi that there was a strong upward’ fold or anticlineE (;fn&?g ?a}I
e acwm}; 1sstl'ng underneath that place. Such folds occasionally serv. ? ”
the ervioa lon of oil and gas when sufficiently porous, and capped ?7"?}{
an im pshal us (%%Verlng, which in this case is served by tile overl iln CW id
prater | the(;s. 1h(_ether or not the Berea shale conforms to th%fs 1% WO (i
end ol ¢ iverv ying coal measures is largely a matter of speculati n arI
wrould s 1Jm, owever, from the oil well put down by Mr. Gace non. hJD
sou antiscﬁggr:;tr og sgctlon 26, Monitor township, T. 14 N Rb4 Igartflaz

1 .extends down into the Coldwater shale. I uld | t
prospect o i ends dow oldwat ale. It would be better to
brosp ; 8ay near the old Monitor mine, or one mile south of

The Berea shale has not be i

I : ! en reached in drilling at Sacinaw
;hge;gflmo?tlzogo%aie:t thml;riess of 25 feet, the bottom of atgﬁél al?e.ds %Zifénﬁ
it , » Or 210 feet below the same formation at South Bay

120 Berea Grit.

lhs S & 1amous roducer o Oll, o Sal(l [)l ne ir ‘)l ( !le ame remarks

’ ) C y ba S TS

T lnb V1 & rm “ n 1n l:he 16!!11, y -

t[ a were made concee Yy ([le (”ell ng f() atio ) ad

jacent to Bay No. 2 shaft in F 1 .
Hon also, Y shaft in Frankeniust township, hold with this forms.-

—_—
7 Annual report of the Michiga i
8 Journal of Geology, Volumg 51(119?\?})(?%,0?9%!;}4%3’ for 1901, page 231.
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In the deep well put down for roek salt at South Bay City, this formation
is a characteristic gray or white sandstone having a thickness of 130 feet.
The bottom of the formation is reached at a depth of 2,290 feet. In the
drillings the beds at 2,115 feet arve light gray colored sand rock, “very hard,”
and fine grained with fairly strong brine. Thence down to 2,140 feet, the
beds become darker with black shaly partings. At a depth of 2,150 feet
the water in the drill hole was within 100 feet of the top, which flowed over
the surface at 2,170 feet. The flow amounted to 1.25 gallons in 3.5 minutes.
From 2,180 to 2,260 feet, fine hard white sandstone of uniform texture. At
2,230 feet, the well overflowed 19.19 gallons per hour. At a depth of 2,265
feet beds of sandstone and blue shale, which grade off into the underlying
formation at 2,270 feet. In the salt well put down at the Atlantic Mill in
the northern part of Bay City, this formation is represented as having a
thickness of 165 feet.® The increased thickness of 35 feet, when compared
with the record at South Bay City, is probably due to additions to the base
of the formation, as the bottom of the grit here is at a depth of 2,306 feet
as against 2,270 feet in the former well. The elevation of the two well heads

is very nearly the same. .
In Huron county the Berea Grit is 70 feet thick. At Alma the Berea is

not represented.
13. Antrim Shales.

In the geological column this is nearly the same as what is known as the
Ohio black shale in that state, where the latter formation includes, beginning
at the top, the Cleveland, Erie and Huron shales. The Antrim also includes
the Bedford shales. The name Erie being preoccupied, this formation has
been recently designated the Chagrin formation by Prof. C. 8. Prosser of
the Ohio Geological Survey. The Chagrin shale is characteristically blue,
and is nearly, if not quite, the equivalent of the Chemung formation in
northern Ohio. The black shale formation has a widespread geographical
distribution, extending as far south as Blount Springs, Alabama, and north-
ward into Cheboygan county of this state. It was formerly designated the
St. Clair shales by Mr. Lane, but the name was found to be preoccupied.

In the drillings from the well of the North American Chemical Co. at South
Bay City, the top of this series is a blue shale extending from 2,270 to 2,290
feet in depth. This was provisionally included with the Bedford shales,
but T am now inclined to believe that it is the representative of the Chagrin
or Erie or Chemung formation in this state. In Volume V, Plate VI, there
is indicated as Erie a white shale formation in the well of the Atlantic
Mill, which extends in depth from 2,306 to 2,371 feet. If this correlation is
supported by further evidence, it will eliminate the Cleveland shale from the
geological column in this portion of Michigan. This leaves the great bulk
of this formation as the general equivalent of the Genesee black shale of
New York, and the Huron shale of Ohio.

In the South Bay City well, the Antrim shales extend in depth down to
2,610 feet; at Atlantic Mill down to 2,585 feet, having a total thickness of
320 feet at the former locality, and of 279 feet at the latter place. The
formation is essentially a black shale occasionally shading off into brown,
with signs of oil and gas. At 2,380 and 2,490 feet the formation is some-
what calcareous. This calcareous material may represent the great concre-

There were two wells, one 2,800 feet deep the other 2,250, at this location,~—the
‘When they struck the Berea Grit, wells

9Vol. V, Plate VI.
There was also one well on the west

Hall well, No. 93% of the Saginaw Board of Trade map.
near by, the Folsom wells, only down to the Marshall, flowed.
side of the river down to the Berea Grit,—Maclean’s well near 28th Street.
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tions which are occasionally found in the Ohio outerops.  They do not form
true bedding planes.

Somewhat anomalous is the reported occurrence of a hed of rock salt to-
ward the top of the formation (from 2,304 10 2,310 feet), having a thickness
of 6 feet.  Mav not this really have been precipitated in the bottom of the
hole? Apparently this formation, during the latter stages of its deposition
at least, was deposited in a more or less enclosed sargassum sea.

In Huron county the Antrim or Ohio shale is represented as having an
entire thickness of 463 feet, of which 270 feet Is assigned by Mr. Lane to
the Huron shale.r At Alma these shales extend in depth from 2,360 to
2,750 feet, having a total thickness of 390 feet. At Grayling, the Antrim
shales have a thickness of 575 feet down to a depth of 2,165 feet. Speci-
mens of black shale have been found embedded in the drift at Indian River
in Cheboygan county, which is three miles further north than represented
on the latest geological map of the state.

Altogether this formation Is one of the most, widespread and well marked
of the lithological datum-planes.

14, Traverse Group, Marcellus Shale.

At the South Bay City well this formation is broadly divisible into three
general divisions, consisting of an upper shaly portion with occasional thin
beds of limestone, a central division with siliceous beds of limestone, and a
lower division of shale beds capped by sandstone, with a single horizon of
limestone. The middle limestone division may correspond to the “middle
limestone described by Mr. Lane in the St. Clair river region.* My, AW,
Grabau in hig report on the “Stratigraphy of the Traverse Group of Michi-
gan”? also makes out an upper shaly series, a middle limestone division,
and a lower portion composed of shales and limestones. This is in the
vieinity of Alpena. It would thus seem that the Traverse formation is quite
persistent in its stratigraphy in the eastern portion of the Lower Peninsula
of Michigan. The details of the record of the South Bay City well, as made
out from the drillings, are as follows: From 2,610 to 2,620 dark gray sandy
limestone, effervescing freely in acid, with fragments of black shale from the
overlying transition beds mixed in. Then dark calcareous sandstone for
the next 10 feet, becoming light colored from 2,630 to 2,635. At this depth
blue ecaleareous shale down to 2,690 feet, having a thickness of approxi-
mately 55 feet. This ig underlain by limestone with fragments of Aulopora,
Favosites, and the omnipresent, Atrypa reticularis, with a thickness of 10
feet, down to a depth of 2,700 feet, For the next 27 feet the limestone
gradually becomes more shaly, passing into g bed of blue caleareous shale,
extending from 2,716 to 2,727 feet. This is the bottom of the Upper Trav-
erse division, which is here 117 feet in depth. Grabau is of the opinion
that the upper Traverse division is not represented in the Alpena section.
Whether this is the equivalent of our portion of the South Bay City sec-
tion, has not been determined.

Next below there is 5 bed of salt and pepper limestone, almost identical
in appearance with that occurring from 2,690 to 2,700 feet, in which I was
unable to find any fogsil fragments. This bed carries the series down from
2,727 to 2,734 feet. From 2,734 to 2,740 feet is a briny caleareous sand-
stone of a light gray color, with indications of gas. This salt brine sand-

1 Michigan Geological Survey, Vol, VII, Pt. 2, p. 29.

. D. 24

2Volume V, part 2. p. X
8 Annual report of the State Geologist for 1901 p. 169.

e
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tone extends to a depth of 2,760 feet, with butf little %'ariati{)olpléé[h{e s{;rSa}g
T n ‘ ' 7 7 1 o0 2
i y 7 darker 2,760 to 2,780 feet. Trom 2,78 )
hecoming gradually darker from 2, e Dol with oL 2780 Lo 2,810
feet is a light sandy limestone effervescing riskly witl ; 2t 2,810 to
geég(}lsfe%zt ;13 dark brown sandy limestone. From 2,860 to a depnh of .,r,FQhOo
feet, there is 45 feet of dark gray sandy limestqne containing bm.ne.l 18
is eu;]d'erlain from a depth of 2,905 feet to 2d9£10 feet, by a~131n?11§1§11%(1}1(e , cﬁiﬁ:
: Jlor ilic limestone, which is said to contain gypst :
e o Slh(eo'us i to S 1 by sandstone, constitutes the
ors log. This series of limestone beds capped by andstone, cons :
5520135 or m;ddle division of the Traverse formaticn, as outlined above.
The entire thickness is 213 fect. o |
Thf?rggluéeﬁgc’r?? depth of 3,120 feet, the Traverse fo}rmati?n is co;n%)isl?(ql
teristic blue , shales, not unlike the outerop a S
of characteristic blue calcareous s ) otk Thes, Syterop & Hills
ulch near LeRoy, Genesee county, New York. tese shales effe ;
?1%1001\17 illjl acid. This is underlain by 40 feet of fine, steel gray, shghﬂ% qslhaé%
limestone, down to 3,160 feet. The bottom I(‘)lf this sei‘gles 1§ a E}ige’oiiarieqs
N 7 [ This w nake knes
thick down to a depth of 3,210 feet. This would _
f)?e"othenl(z)wer shaly series with its interstratified bed of limestone, 270 feet
i k‘ . . - v'
th}fhe black bituminous Marcellus shale is closelj%f al};ed faulzialxlv}aﬁg;lr lglg
i f its persistency of outerop an W
overlying beds, but on account o ; otrop. and arked
i i isti ‘ gnation.
lithological characteristics, it is usually given a defin esig ' ¢
il South T i this black shale is stated to have
drillings from the South Bay City well, ¢ t ;
i v 7 270 feet below the surface.
hickness of 60 feet, or down to a depth of 3, b -
%‘ﬁics{?orms the bott(;m of the Traverse formation, and is in a sense, a por
i f the lower Traverse group. ] ;
thfI[}h(()a entire thickness as ot{ltlined above is 660 fect, showing an erilormous%l)z
increased thickness when compared to the same formation in t etsouthe
eastern part of the state. In the deep wells at Grayling and Killmas ker, the
bottom of this formation was not struck. In Hurqn county Lane ma ets °
section 605 feet thick. Grabau estimates the thickness in the vieini Vv o

Alpena, 403 feet in depth.
15. Dundee or Corniferous.

is i i i ‘hite in color, and is the lowest

his limestone is buff, yellowish, or almost white in color, and i it

for?néiicil? :hown in the South Bay City well. The drillings indicate a 1(1;11

form yellow colored limestone from 3,270 down to 3,508 feet, without dis-
closing any change that could be noted to Monroe dolomites.

4
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CHAPTER III
THE COAL FORMATION.
1. Introduction, Coal Map, and Sections.

Volume VIII of the series of Michigan State quarto Geological Survey
reports is devoted to the economic geology of the Lower Peninsula. Part 11
of this report, by Alfred C. Lane, is confined to coal. In this chapter it is
intended to deal only with certain local questions not adequately discussed
in that volume, such as the subject of washouts as affecting the mining
and distribution of coal; the drainage of preglacial times and the results of
erosive action during the advance of the Laurentide glacier; also the results
of sedimentation, while the coal beds were in process of formation. The de-
position of beds of sandstone formed quite considerable areas in which the
coal is either cut out, or is almost altogether absent. Furthermore, there is
to be considered the succession of the different beds of coal in this portion
of the basin. While the Verne coals supply almost the entire market in
Bay county, it will be seen that there are other beds which are to be taken
into account in prospective operations and development.

Other matters of a general nature Lane has considered in his report,
such as the origin and occurrence of coal, and the analyses and the tests of
the coal from which the heating power is computed. This is also dealt with
here so far as it relates to Bay county. The development of coal is also
taken into account, and certain principles enunciated to guide exploration.
Some additional remarks relative to the subject, as applied to Bay county,
will be found in this chapter. The reader is referred to that volume for
such general information as would only be duplicated by putting into this
report.

In the map which has been prepared to accompany this chapter, the
location of the different test holes for coal is indicated by a dot, the number
alongside showing the record which is printed at the end of this chapter,
with the rest of the text. The rock contour lines are intended to show in a
general way the elevation of the rock surface above sea level, and conse-
quently the old drainage valleys and topography before the drift or over-
burden was brought down by the ice, or at a still later time deposited on
the shores and bottom of the later Pleistocene lakes. By noting the eleva-
tion of the rock surface and that of the surface contours, the thickness of
the drift can be approximately determined, as well as the general areas in
which the Verne and the overlying Salzburg coal have been washed away.
Cross sections have also been prepared, which are intended to show the suc-
cession of the different beds to one another. In this way the section A-B
extending from the Amelith shaft in Frankenlust township, T. 13 N., R. 4
E., to the Wenona mine near the mouth of the Saginaw river, gives an ap-
proximate idea of the stratigraphy in a northeasterly direction. Likewise
the line C-D running from near the shaft house of Bay mine number 2 to
Bradley’s deep hole on the Quanicassee estuary, shows a pre-glacial drain-
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age valley near the west end, and the succession of the strata in the coal
formation underneath South Bay City and eastward. The section E-F ex-
tending through Bay City, runs southeast and is instructive as showing the
comparative absence of coal where heavy beds of sandstone are laid down.
The last section, G-H, extends from the Amelith shaft before mentioned,
through the mine now known as Wolverine No. 2 in Monitor township.

2. History of Coal Development.

In an instructive pamphlet by the late Chas. B. Schaefer, editor of the
“Michigan Miner,” entitled “The Coal fields of Bay County,” there is con-
siderable information given relative to the development of coal mining in
this district. TFrom this it appears according to the testimony of Capt.
Boutell, that the first discovery of coal in Bay City was made by Wm.
Walker, a well borer, who came there in 1861 for the purpose of putting
down a salt well on the property where the Michigan Pipe company’s plant
now stands. “The discovery created considerable interest at the time, but
nothing was done about the matter, as the people were anxious to find salt,
and there was an unlimited supply of cheap fuel to be had anyway.” With
the decline in the lumber industry, and the development of the manufac-
turing resources in the Saginaw valley, the future development of the coal
industry was assured. When, in 1893 coal was discovered, while putting
down a well for water at a saw mill owned by Zill Bros. in Monitor town-
ship, five miles west of West Bay City; the discovery was followed up by
a company organized at the suggestion of Alex. Zagelmeyer. To him and
to Frank Zagelmeyer, is due in great part, the credit of developing the min-

- ing industry in Bay county. Land was leased from Zill Brothers, and after

the basin had been drilled by Goff Paul, a shaft was sunk in the summer of
1895, in spite of the many obstacles to be overcome, and public prejudice.
This was followed during the summer of 1896, by the sinking of the shaft of
Bay Mine No. 1, situated just east of the former shaft. This was shortly
followed by shafts sunk by the Michigan Coal and Mining Co., Mr. J. A.
Htzold former president, and by the Central Coal and Mining Co. (Sec. 25
T. 14 N., R. 4 I.), of which Mr. W. A. Knapp was Secretary and Treasurer.
At about the same time Handy Brothers’ mine, now abandoned, but known
as Wolverine No. 1, and the shaft of the Wenona Coal and Mining Co. were
put down near Oatka beach. During the winter of 1899-1900 the shaft of
Bay Mine No. 2 was put down by Alex. Zagelmeyer. In the summer of
1900 the shaft of the Pittsburg Coal Co. was sunk near the Amelith P. O.,
under the direction of Mr. John Werner. At the same time the shaft of
Wolverine No. 2 Mine was sunk by a stock company of which Leonard Zill
and John S. Wuepper were the active agents. As will be seen, the exploi-
tation of the-different coal basins in Bay county is largely due to the in-
telligent and conscientious efforts of Mr. Zill. Later developments of the
coal industry in Bay county, have resulted in the development of the mine
of the Salzburg Coal Co., prospected by Leonard Zill, and opened in 1902.
At about the same time, the shaft of Wolverine No. 3 Mine was opened by
Handy Brothers in the northeastern part of Williams township. I believe
also the shaft of the New Central Mine was started in 1902. The shaft of
the Hecla Portland Cement and Coal Co. in Frankenlust township was also

- put down in 1902,

I am indebted to different operators and drillers for information regarding
the workable coal deposits in the lower third of the county. To Mr. John
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H. Werner, the Survey is under obligations for the records southeast of
Amelith in TFrankenlust township.  Mr. Werner has also given the Survey
the record of several holes south of Wolverine No. 2 shaft. I understand
that the greater part of this drilling was done by Mr. Ward. Mr. John H.
Metealf of Bay City has given numerous records of drilling operations on
land Jeased by the Valley Coal Co. My Ubald R. Loranger has very gener-
ously contributed a blue print showing the location of numerous test holes
in the northeast part of IFrankenlust township and the southeast part of
Monitor township, around the shaft of the Hecla Co. T believe that this
drilling was done by MeIntosh and Wampler, but the records were obtained
from Mr. Etzold. He has also donated to the survey several records of the
Michigan Coal and Mining Co., while from the adjoining property on the
east, controlled by the Central Coal Mining Co., information was obtained
from Mr. Chas. Coryell of Bay City. The Survey is greatly indebted to Mr.
Leonard Zill for numerous records in Monitor township, besides several ad-
ditional records in other parts of the county. Mr. Goff Paul of West Bay
City has also given the results of his work arcund Bay City, West Bay City,
Bangor and Monitor townships. As a result of this exploitation, the aban-
doned mine of Handy Brothers, afterward called Wolverine No. 1, and the
old Monitor shaft, were opened. Mr. W. L. Ralston and A. J. Wampler have
also done considerable drilling for the Sage Land and Improvement Co. and
other parties. Finally T wish to express my indebtedness to Theodore
Archambeau, Mr. William Penniman, F. J. Tromble, and 0. W. Blodgett
for numerous scattered records, the latter for the most part being from
Merritt township. More recently, Mr. Wampler has sent in valuable records
from the western and northern part of the county, which have been of great
value to us.

3. Drift Filled Channels.

By this is meant the former drainage channels on the top of the coal
formation, before the present drift or overburden wag brought down by
the ice sheet and deposited, smoothing over all inequalities in the under-
lying bed rock. This earlier drainage system trends to the west and south-
west, into a main channel probably meandering from Saginaw westward
through St. Louis and Alma.

The Amelith Washout.

In the report of Mr. Lane on Huron county, and in his report
on “Coal,” one of these early, or pre-glacial drainage channels
is described as leaving the southwest corner of Huron county; he supposed
it to pass near Unionville in Tuscola, and thence west and south through
Portsmouth and Frankenlust townships, into Saginaw county. As a result
of rather numerous well and test hole records for coal, I have been unable
to locate any such washout in that part of this county. Either the old
drainage channel from Unionville passes south into Saginaw county, or else,
which is more likely perhaps, it takes a westerly course across the lower
portion of Saginaw bay, entering Bay county near the mouth of the Sagi-
naw river. From here a pre-glacial drainage course is well marked, passing
south of Handy’s abandoned mine, where the descent is abrupt, the former
topography apparently being not unlike that of the Kentucky coal fields
or the arroya region of the west, At the shaft of Wolverine Mine No. 1,
there is 72 feet of clay drift. Within 80 rods to the south, this buried chan-
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qel is Jith over 178 feet of alternating deposits of clay,_hardpan, quick-
1‘{61315 {‘ixlie‘xdo\;;helm?ll;e rock not being struck. The elevation of the rock
éal}fq“g ho?‘vever’ is probably not far from 400 feet A. T., or 180 feet below
h}u; Tevel of Saginaw bay. This buried channel descends more abruptly
}1‘10111 the north side than from the south, \YVhich fac;t very vh~11(ely li duev tf)
the shearing action of the ice. Both the Verne coals, as W e‘l aslt 16“0\'0(?11_
Iying Salzburg coal, are eroded away in this buried dpramagg channe tfm 01% h-
out its extent in Bay county. Eighty rods south of the north line o fsec ion
9, in the same township, the amount of dr}ft has deci'cased to 907 ect on
{l;e south side of this preglacial valley.  Irom here the course W as:hm ?
southwesterly direction, entering Monitor township ]n_ear ’th} norti‘ea]:k
corner of section 13, T. 14 N., R. 4 E.- A well record in SG(ZEIOH 7, N 5

N., R. 5 I, gives the side of the valley th@‘e an elgvatlon. of I%)O feet o
Drill records furnished by Mr. Amos J. Wampler in seczu)n LL 3T) fl‘ﬂ *A.,
R. 4 Ii., indicate that the rock elevation inecreases from 80 tof olo C?ﬁ .
T., going towards Kawkawlin village, and on the north side 0. tlle' xka Ae‘}:,
the amount of the drift being respectively 58 a}lci 116 fgetﬁnéf ﬁlc trilo,s?.
Southward, near the east quarter post of section 13, T. 14 N, R. o vmelg
is about 86 feet of drift. Apparently the course from here wa}s souu‘ W ctui

through sections 13, 23, 24, 26, 34,35, of T. 14 hi .R. 4 E.,‘ and t 1ellce.50u h-
west through section 3, T. 13 N., R. 4 E., swinging westerly 1111 sb(f:t%ox}g 7,
8, 9 of the same township. At Denekes, in the noatheast q.ual.t.er}(j) ]be% gm
35, Monitor township, there is said to be over 175 feet ofl drift 90\&3 r}c
elevation there of about 600 feet A. T. In the southwest § of sect%o? ) T
13 N., R. 4 E., there is over 190 feet of drift at an elevation of 59 eed i,
T. JI’JSt northwest at the shaft bouse of Bay No. 2, this has.decre%se tho
111 feet, with 108 feet of drift in the center of the same sec‘tlon. . rnt ?
opposite, or south side of this preglacial Valley,. the test holes nort‘) X}est Of
the shaft of the Pittsburg Coal Co. near Amelith P. O., show *ISA 361(‘08
drift in the N. W. I of the N. W. % section IQ, T‘.) 15? N, R. 4 E;fhan | 5

feet near the southwest corner of section 10, T. 13 N, R. 4 E. , ee eya—
tion of both these holes is nearly 607 feet A. T. The geological cross 5tehc—
tions C-D and G-H, both indicate this buried valley.  From betheer; the
two shaft holes of the Pittshurg and Bay No. 2 mines, the (ﬁqursg of er
former drainage was probably west into Tittabawassee towns lip, datgm&“
county, but it is not impossible that the course may have contln'u(-ii ! (’Z' e
southward, through sections 16 or 17 of Frankenlust. _There are in 1021 '11;01;18
of a washout north of West Saginaw, with VVthh.thIS may be eon?éc ed.
Amelith P. O. being situated on the east side of this washout, T would sug-
gest that this name be applied to the same.

The Auburn Washout.

This name is given to designate a depressed early topographic area, or
perfl‘lhalzs more pr%perly a subordinate valley region, which I behﬁve heads
in east and somewhat south of Auburn village. At first I was ?f the OijnlOn
that this connected with the washout probably running dow;1 Ifleje\% éne—
lith, but recent drilling by Mr. Wamplgr in sections 21 anc? 220 }}om or,
and information previously obtained in section 28 go against this c%n—
clusion. This line of lowest rock elevation probably heads in ﬁear tl}ela
corner of sections 21, 22, 27, 28, thence_ running westward nearﬁ an())r
line of sections 28, 29, and 30 of Monitor township, underneat u ul("in
village, and thence probably westward and south of the Midland stone road.
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Near the western line of the county, this Auburn washout probably unites
with one coming down through Beaver township. There is also a lateral
drainage area trending northeast from Auburn which runs through sec-
tions 18 and 8 of Monitor between Wolverine mines No. 2 and 3.

At Auburn Mr. Wm. Everett after drilling 220 feet, struck the rock at
an elevation of 397 feet A. T. The top 65 feet were clay deposits, the under-
lving beds being alternating strata of sand and gravel, with thin layers of
clay. One mile and a half north there is only 124 feet of drift, while at
North Williams, one mile west, the amount of drift is 110 feet. Southwest
from here in the southeast quarter of section 17, there is only 87 feet of drift
where the surface clevation is 643 feet A. T., making the rock elevation
there 556 feet high. I believe that this very considerable rock elevation
trends northeast. West from this last location, and on the county line,
there is 197 feet of drift near the northwest corner of section 19, the distance
to bed rock increasing to the northward, as we shall see in investigating the
Beaver washout. Near the southeast corner of section 13 of Williams, test
hole 413, bed rock is struck at 407 feet A. T., the drift rapidly decreasing
in thickness to the north and east, as shown by test hole records 366 and
385. In the northeast quarter of section 18, Monitor, there is over 170
feet of drift which decreases in thickness to the north and east. An exam-
ination of our rock contour map will serve to show how the depth to bed
rock increases south of Wolverine mine No. 2, and south of the new Auburn
shaft in the northwest quarter of section 19, Monitor township.

The Beaver Washout.

This has been designated thus on account of its very pronounced develop-
ment in the central and southwestern part of Beaver township. It prob-
ably heads in the north central part of Frazer township, and has a south-
westerly course through the southeastern part of Garfield township, thence
running south and west through the central and southern part of Beaver,
T. 15 N, R. 3 E. This channel probably unites with the Auburn washout,
east of Midland. TIn section 33 of Beaver there is over 225 feet of drift,
and no rock struck at 400 feet A. T. In the northwest quarter of section
21, near Kimmel’s store, it is 227 feet to rock which is at very nearly 400
feet A. T. At test hole 453 in the west half of section 23, rock is struck at
445 feet A. T., with 168 feet of drift. Northward from here in section 7
of Beaver, the rock was struck at 530 feet A. T.; 119 feet of drift. Thence
northeast, four test holes for coal recently put down by Mr. Wampler in the
south half of sections 32 and 33, Garfield township have from 144 to 180
feet of drift, the greatest amount being in the southwest quarter of section
32. Kast and south of here, just over the township line in Beaver, Wampler
went through 185 feet of drift in section 3, and 162 feet in the northwest
quarter of 2, the surface elevations being about 630 feet A. T. The bed
rock divide probably runs between these two last groups of holes into sec-
tion 7. Additional information in section 30 of Fraser and 24 of Garfield,
near the township line, show a very considerable decrease of thickness of
the drift to the northeast in this washout.

The Souwesteoning Washout.

Thig probably starts not far from the center of Bay City, extending past
the Middle Ground, and thence south and west of Souwestconing ereek into
Saginaw county. There are no data to indicate the precise limits of this
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course on its east side. Other records of test holes for coal, and occasional
well records, would place the course of this early drainage valley south and
east of the Valley mine and east of the shaft of the Pittsburg Coal Co. near
Amelith. This area may be prolonged into the heavy drift filled channel
north of West Saginaw. In this, as in the other areas of bedrock erosion,
the Verne coals and the overlying Salzburg coal have been largely removed,
and we may also find the Saginaw coal occasionally absent.

East of the Saginaw river the elevation of the rock surface, as far as our
records show, is almost uniformly at 500 feet A. T., excepting for a small
area west of Munger, where the rock falls off to the westward.

West of Saginaw bay and the Saginaw river, the elevation of the bed rock
divide east of the former drainage channel in Beaver township is 540 feet
A. T., this area extending at least half way across Williams township, and
within two miles of the Midland county line. Thence the general course is
northeast and north, the eastern front trending in a general way with the
present shore line of Saginaw bay.

The 560 foot rock contour line is of interest as containing a lesser accu-
mulation of drift on its surface, than any other portion of Bay county. In
the northern part of Fraser township, there are two well records collected
by Mr. W. T. Shaw, which show from 28 to 30 feet of drift. Northward
from here, there are comparatively few data available in this county. W.
M. Gregory, however, has shown that the rock surface rises to the north, in
several places reaching the surface in Arenac county. A well put down
by W. H. Hinman at Bently entered the rock at 620 feet A. T., which cor-
responds in a general way with the rock elevation farther east, in the ad-
joining county where the surface elevation is much lower. If the bed rock
at Bently were down on the shore of Saginaw bay, we would have a rock
bluff 40 feet high. As can be imagined, this would form quite a striking
contrast with the present topography. On the other hand, the lowest bed
rock elevation in the west central part of Beaver is some 180 feet below the
lower reaches of Saginaw bay, giving a difference of at least 220 feet of rock
elevation. The difference of surface elevation is about 250 feet. Further
changes in our ideas of the bed rock elevation will doubtless result from
future investigation, especially in the western tier of townships, but I trust
we have been able to indicate the main courses of washouts with some de-

gree of accuracy.
4. IHorsebacks, Sandstone Channels and Areas.

As defined by Lane a horseback is a rising up of the foot wall, or strata
underneath the coal, forming a roll which affects the overlying coal seam.
Reversely, we have sandstone channels which occasionally ecome in from the
top, and cut out to a greater or less degree the underlying coal seam. Horse-
back formations are often met with in the Bay county mines. Where the
drifts or entries are run at angles to these horsebacks, there is considerable
dead work, both in mining, track laying, and drainage. It is therefore ad-
visable to run parallel to the crest of the horseback. An ideal way in which
this operation has been carried on is seen in the mine of the Central Coal
Mining Co., section 25, T. 14 N., R. 4 E.

In Volume VIII, part 2, Lane has described several localities' in which the
seams of coal are cut out by beds of compact sandstone. These may be
likened to the washouts described in the preceding pages, except that the
material has become consolidated in a manner similar to the associated

beds.
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In Bay county there is only one mine which shows sandstone beds cut-
ting out seams which are being operated. It is doubtless true, however,
that the deposition of irregular areas of sandstone has affected to a greater
or less extent the accumulation of workable coal areas. In the Amelith
coal field, operated by the Pittshurg Coal Co., the main sandstone area
trends east and west. In one such sandstone belt extending through the
south half of the north half of section 15, T. 13 N., R. 4 E., there are two
seams of coal represented, and from three to four strata of sandstone. In
the area adjoining on the south, and approximately adjacent to the east
and west quarter line of the same section, there are from two to three layers
of coal and one sandstone horizon is occasionally represented. In the former
area 6% of the test hole records are composed of sandstone strata in nine
holes having an aggregate depth of 1,861 feet, while in the area adjacent to
the quarter line, the amount of sandstone has decreased to 139 in 11 holes
with a total depth of 2,252 feet. The coal strata amount to 129 and 2 2-99,
respectively, in these two areas. It was also determined that while the
amount of sandstone decreased 4179, that the amount of coal strata in-
creased 5-9 of 19, in the same area to the south. This information is com-
piled from the record of twenty test holes having an average depth of 205
feet. In the section A-B, the coal is represented overlying a slight sand-
stone fold, probably trending in the same east and west direction.

The records of the territory leased by the Heela Portland Cement and
Coal Co., are not distributed in such a manner as to permit of any general
deductions being made. There are indications, however, of a sandstone
area running northwest and southeast in the east half of section 2, T.13 N.,
R. 4 E. This area is bounded by a coal belt very nearly 80 rods wide, in
which there is an entire absence of arenaceous strata at the same depnth.
Again to the south and west, beds of sandstone reappear at irregular ele-
vations, being succeeded farther on by test holes in which the entire seetion
is composed of coal and shale. In the southwest quarter of section 11, the
beds of sandstone again reappear in a single record obtained there.

Yast from here in the territory drilled by the Valley Mine Co., the records
are rather scattered. In a group of test holes near the line of sections 6
and 7, T. 13 N., R. 5 1., there are two horizons of sandstone strata which
extend northwest and southwest into sections 1 and 12, T.13 N, R. 4 15,
and may embrace the sandstone area previously described in the cast half
of section 2, T. 13 N., R. 4 E. Tn the northeast quarter of section 1 there
are only two holes with thin beds of sandstone out of 12 drill records. The
deposition of the coal and sandstone beds here would rather indicate an
east and west direction, in which the sandstone area spread out to the west
like the flutings of a fan, embracing swales, from which coal alone is obtained
down to a depth represented by the sandrock beds farther east. These
swales would be represented by the coal and shale areas of the Hecla prop-
erty.

Another series of test holes in section 33, T. 14 N, R. 4 E., and additional
records around the shaft of the Monitor Coal Co. in section 28, bring out
the same general trend of the sandstone strata. In this section there are
from 4 to 6 feet of sandstone at depths varying from 101 to 106 feet, but
at very nearly the same elevation above tide. This is very likely along the
strike of the sandrock which extends N. 50° E., for about one mile, as far
as our records indicate. If this area be extended N. 66° E., into the north .
half of section 25, T. 14 N., R. 4 E., similar associated beds of sandstone
and coal are found replacing the main workable coal beds. This area in
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"section 25, is separated from a like deposit in the S. E. £ of the S. E. 1 of the

same section, by coal and shale bearing beds of workable thickness, in which
the sandstone beds are absent at the same depth. ‘In the area in the 1101‘Eh
quarter of section 33, and the south quarter of section 28, T. 14 N, R. 4 K,
the bed of sandrock deposited farther south is not represented in the test
holes for coal, which is of a workable thickness. Carrying the parallel
northward, the records again show associated beds of sandstone and coal
in the S. E. quarter of sections 29 and 22, T. 14 N., R. 4 L., which may
represent another belt of sandstone sediments.

In the territory eontiguous to Wolverine shaft No. 3, we have the records
of 14 test holes for coal which were drilled in the eastern Eart of sections 12
and 13, T. 14 N., R. 3 &, and in sections 7 and 18 of T. 14 N, R. 4 E.  Taken
as a whole the entire area, beginning at the south, shows an alternation of
shale and sandstone beds, and the latter extend in two parallel belts run-
ning east-northeast, being replaced by beds of shale in the intervening areas.
The coal seams are quite persistent throughout three-fourths of the entire
area. The different beds of sandstone tend to recur within the same belts,
being interrupted in their horizontal extension north and south as noted
above. Beginning at the south, the records of four drill h(z)les having an
average depth of 214 feet, show 44 feet of sandstone and 23 1fee‘o of coal.
Expressed in percentages, this would respectively amount to 5% and 2 7-10
of sandstone and coal. In the next area adjoining on the north thgre are
two test holes with an average depth of 193 feet and containing 15 feet or
49%, of coal beds and no sandstone. Succeeding this, we have four records
with an average depth of 186 feet and showing 28 feet of sandstone and 31
feet of coal, or approximately 5% of each. In the farthest area to the north
there are four holes averaging 223 feet deep, and containing 5% of coal

rata and no sandrock. ]

* The records of 21 drill holes in T. 13 N., R. 6 E.; of 37 records in T. 14
N., R. 5 E., and 19 holes in sections 13 and 24, T. 15 N., R. 4 E., and in
sections 19 and 30, T. 15 N., R. 5 E., indicate for the most part heavy beds
of sandstone and shale, with scarcely any workable beds of coal. How wide
this belt of sandstone sediments is has not been determined. The western
side seems to extend toward the northwest in an irregular manner, very
likely conforming to the shoreline of the coal measure sea. )

Recent investigations near Salzburg show a sandstone channel running
north-northeast, entirely cutting out the coal for a distance of about 80 feet
east and west, the coal reappearing on the west side of the sandstone cut
out or belt. The sandstone cuts in from the top, displacing the coal stratum,
which feathers out below the sandrock. On the east side of the workable
coal beds the coal is again cut out by a bed of fire elay coming in from the
top, quite similarly to that of the sandstone beds to the westward. The
fire clay and sandrock seem to merge into each other farther south, enclos-
ing a U or V shaped area which opens out to the north—noztheast.

In sections 17-21 of Monitor township, T. 14 N., R. 4 E., there are some
four or five beds of sandstone rather irregularly distributed. With the
lowest bed the greatest extent is east and west, the same bed reappearing
at about half the distance to the north and south. In the intermediate
areas the coal is deposited in greater amounts than where the sandstone 1s
laid down, but at the same time there may be a workable bed of coal where
sandstone has been deposited. The greater the amount of sandstone strata,
the less of coal, but coal may also be deposited in small amounts where

5
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there are no arenaceous strata. The same remarks concerning the upper
beds of sandstone, as far as represented, hold for this area.

Altogether these areas of sandstone have in general an easterly trend
forming folds and flutings, which encloge estuaries and inlets, in which the
coal was generally deposited in greater quantities than in the intervening
areas. As will be seen, however, coal beds of equal thickness were some-
times laid down regardless of local irregularities.

5. Boiler Tests. Coal Analyses.

There are some 12 strata of coal represented in this formation in Bay
county. Analyses have only been obtained from four layers. Tt would un-
doubtedly be of great benefit if coal drillers kept samples from each seam
of every test hole put down, care being taken to have a clean sample of all
the drillings from the entire layer. While coal seams are too thin to work
in places, they show local thickenings in adjacent localities, and analyses
taken from different places would give a truer idea of their value than an
isolated determination. Moreover, comparative analyses of the lower seams
would very probably be an aid in correlating the different layers, as in the
case of the two Verne coals.

In testing coal to determine its value for heating and boiler purposes, the
result is stated in British Thermal Units (B. T. U.). By this is meant the
number of pounds of water which one pound of fuel will raise one degree F.
This equals 778 ft. pounds. “The heating power may be very closely com-
puted from what is known as an ultimate analysis (where the percentage of
each element or atom, instead of the molecule is given), and Dulong’s formula,
gives as good results as any,” to wit: (146 x 9, carbon) + [620 x (7, hy-
drogen — { oxygen)] + (40 x % sulphur). In this equation the three
factors are to be considered separately and then added; that is the amount
of carbon is to be multiplied by 146 giving result one. The amount of hy-
drogen must be subtracted by § of the percentage of oxygen, and the result
multiplied by 620 giving us result two. I inally the percentage or amount
of sulphur multiplied by 40 gives us result three ; which added to the two
preceding results gives the equivalent in B. T. U.

Mr. Lane has determined the following formula from what is known as a
proximate analysis, where the results are stated as so much moisture, fixed
carbon, volatile comhustible matter, etc.: B. T. U. = (146.6 x 9, combusti-
ble) + (40 x 9, sulphur). By the per cent of combustible in the first equa-
tion, is of course understood the amount of fixed carbon, and volatile com-
bustible matter. These two are to be added and the result multiplied by
146.6 giving result one. The amount of sulphur multiplied by 40 gives
result two. The total of these two results gives the equivalent in B. T. U.
We will now proceed to give the results of some analyses of Bay county
coals and their equivalent in B. T. U., as near as the aceuracy of the sample
and analysis permit. The analyses are classified by the layers of coal, from

which the sample was obtained. Most of them are from the Upper Verne. .

Mr. A. S. Ruttle of the Wenona Coal and Mining Co., has given the result
of an analysis of the Saginaw seam in the southwestern part of Merritt
township. I believe that the sample was obtained from a drill hole. The
amount of volatile combustible is not stated separately. If this runs suffi-
ciently high, the coal would very likely be well adapted for burning cement
clinker, taking into account the very small amount of sulphur contained in
the coal.
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Saginaw Seam. What Cheer Mining Co.

Moisture. ... ..o i % . g@é
Ash.o oo (1) 9;3
Combustible......... oo B _9_; 3
100.000
Total sulphur....... ... . .o o o 3 388%278
B.T. U, ,computed................ ... ... 3,382.
Lower Verne. Michigan Coal & Mining Co.
Moisture. . ..o e i 38 . 8;
Vol.matter. ... o e 89.62
Fixed carbon.... ... o i i -6
Ash. 13.70
100.00
Specific gravity. ...t , égg
Total sulphur....... .. ... .. oo ool 608
Vol.sulphur. ... i s 6.57
hurin Ash.....oooin ool .
Sulphur in Ash. 12183 514

B.T.U,computed.............oooiii ...

Lower Verne. Michigan Coal & Mining Co.
Ultimate Analysis.
Moist Coal.  Dry Coal.

...................... 5.01 e
Gt Lo 62.29 65.57
Hydrogen........ .. .. ... ... . ... 4.62 41} . 22
Nitrogen.....coooviiiniiiin .. 1.20 .
104 70 o 6.81 7.17
Ash. oo 13.70 14.42
Vol. sulphur..........oo ool 6.37 ‘EE
100.00 100.00

B. T. U., Moist Coal, 11,686.54, computed. This is approximately 696
B. T. U. less than shown by the proximate analysis.

i i i I Coal and Mining Co.
We next give proximate analysis from the Centra g Co.,
located Wit}%in half a mile of the above mine. The sample, however, is

from the Upper Verne seam. ¢

Upper Verne. Central Coal & Mining Co.

) 5 411 gg
Molsture. . ..o oo e .
Vol. combustible........ ... ... . . 40.57
Fixed carbon...... oo 42.16
Ash. . 12.75
99.36
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B. T. U. 12,128.218, computed. This mine is located about two miles
east-northeast of the Valley Mine, which analysis foliows:—

Upper Verne. Valley Mine.

MOl UL, . e i e e 1.7,
Ash . o 9.5
Vol.matter. . ..o e e s 35.5
Fixed carbon. .o e 53.3
100.00

B.T. U, 12,918.0, computed. Analysis by C. A. Davis.

We next have two analyses by Lathbury and Spackman, furnished us
by U. R. Loranger of Bay City. They are from the drillings of the Upper
Verne (?) seam, on the Goetz property in section 36 of Monitor township,
and about one mile north of the Valley Mine.

Upper Verne (7). Goetz Coal No. 1.

MOIStUTe . o et e e e 3.76
Vol. combustible......... i 37.05
Tixed carbom. . ....cv oot 50.10
ASIE e 9.09
100.00
Sulphur...... .o o i 3.72
B.T.U,computed.............ooviiiiin. 12,924..990
Upper Verne (?). Goetz Coal No. 2.
MoOIStUTE .« o e oo e e 6.50
Vol. combustible......... ... .. i 33.98
Fixed carbon. . ... oo e e e e 40.60
Ash. o e 18.92
100.00
Sulphur. ... 1.79
B.T.U,computed. .......cooviiiiiia. 11,005.028

‘Within three miles to the west of the Goetz coal, we have the Upper Verne
represented at the Old Monitor Mine in the S. E. £ of section 28, Monitor

township.
Upper Verne. Old Monitor Mine.

MOISEUTE .« oo et i ettt sttt e e e 10.03
Vol. combustible..................... S 35.36
Fixed carbon. .. v v it e e 49.94
Ash. o e 4.67

100.00
Sulphur. ... e 1.12

Analysis by Lathbury and Spackman, from U. R. Loranger. B. T. U.,
12,594.58, computed.
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The two following analyses are from the Upper Verne at Wolverine Mine
No. 2. This is located at less than two and one-half miles north-northwest
of the Old Monitor shaft hole. The first analysis was made by Dickman
and Mackenzie for Wicks Bros. The sample is from car load lots; dried at
212° F. The second analysis is from R. M. Randall of the Saginaw Coal Co.

Upper Verne. Wolverine No. 2.

No. 1. No. 2.
MolStUTE . . v e 6.76 6.18
Volatile combustible.................... 42.67 46.10
Fixed carbon................ e 42.01 40.88
Ash. oo 8.65 6.84

100.10 100.00
Sulphur...... ..o o 3.50 2.27
Trom Met. . .o 2.54

B. T. U., Wickes Bros., 12,295, R. M. Randall, 13,335.
B. T. U., Geol. Surv., 12,556, Geol. Survey, 12,842, computed.

We also have another analysis from Wolverine No. 2; analyst, L. Kirsch-
braum, University of Michigan.

Upper Verne. Wolverine No. 2.

Moisture. . ... 8.92
Vol. ecombustible. ........ ... ... ... .. ... 36.49
Fixed Carbon...... ..o .. 51.92
Ash. . 2.67
100.00
Sulphur. ... 1.49
B.T. U, computed........coovvurinnunnnnn.. . 12,987.506

Two and one-half miles northwest from this last locality is Wolverine No.
3 Mine, from which Mr. R. M. Randall has sent us the following. I believe
that both the Upper and Lower Verne are represented in this mine, sep-
arated by a thin bed of shale. This analysis is probably from the upper bed.

Upper Verne (2). Wolverine No. 3.,

Moisture. ... i 4.14
Vol. hydrocarbons....... .. ..o o i 45.70
Fixed carbon.... ... ... . 42.14
Ash . o 8.02

100.00
Sulphur. ... 3.53
Tron Met.. oo 3.30

B. T. U., per pound, 12,519.8, R. M. Randall.
B. T. U., per pound, 12,912.464, computed.

We next have analyses of the Upper Verne from the Wenona Mine,
north of West Bay City.
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Upper Verne. Wenona Mine.

L 03 T3 710 < S 2.06
Vol. combustible........ ... . . 41.40
Fixed carbon. . ..o e e 51.89
Ash. o 4.65
3 100.00

B. T. U, 13,676.314, computed. ;

The following analysis by Prof. Geo. A. Koenig of the Mich. School of

Mines, was made in August, 1899:

Carbom. ... 72.74
Hydrogen. ...t 5.27
OXYZEI. ..o 12.26
NIGTOZEI . o o e e 1.51
Iron sulphide............ ... . ... e 3.66 -
Clay. ..o 3.47
MoOISHUTE .+ vt ettt e e 1.09
100 00

Sulphur, 1.959%,. Iron, 1.71.
B. T. U., 13,016.84, computed.

Mr. Henry J. Williams of Boston made the fc;llowing analyses from the

upper seam of the same mine.
Wet coal. Dry coal.

MoIStUTe. . oo v e e e 3.98

Carbom. ..o 73.09 76.12
Hydrogen............ooooiiiiinns 5.03 5.24
Nitrogen......cooviiiii i, 1.31 1.36
(05 ey 1 W 8.86 9.23
Ash. ... P 5.70 5.94
Volatile sulphur......... .. ... .. .. 2.03 2.11

100.00 100.00

Total sulphur, 2.50.
Sulphur in ash, 0.47.

This eoal yields by calorimeter test 13.489 B. T. U. per 1b. of the wet coal
and 14.048 per lb. of the dry coal.
A coke analysis of the same coal by D. P. Shuler runs as follows:

B 01 110 < PR 1.68
Volatile matter. . oo vv i e e e 3.12
Fixed carbomn. ... e e 79.46
ASh . o e 15.74

' 100.00

Sulphur, 1.41. Phos., 0.01.

_ Mr. L. Kirschbraum of the University of Michigan, has made the follow-
ing analysis from the split of the Upper Verne seam at the Salzburg mine.
It is noteworthy on account of the small amount of sulphur.
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Upper Verne Split or Rider. West Bay City.

MOIS T . o e e e e e e e e e e 6.50
Vol. combustible. ..o v o e e s 43.61
Fixed combustible. .ot i e 47.82
A e e e 2.07

100.00
SUIPhUT. o 0.89

B. T. U., 13,439.238, computed.

Finally we have an analysis by C. A. Davis of what I believe to be a drift
coal from the northeast quarter of section 22, T. 13 N., R. 6 E.

Drift Coal. Merritt Township.

Volatile Tatter. oot et 59.20
AR (GTaY) .o et 8.58
Fixed Carbon. .ot e e s 32.22

100.00

B. T. U., 13,402.172, computed.

Chas. H. Hilton of the Michigan Agricultural College has made the fol-
lowing determination for sulphur and iron from the property of the Michi-
gan Coal & Mining Co., Monitor township. This is from the Lower Verne
seam. We also have original analysis from H. S. Williams, for comparison,

as follows:
Michigan Coal Mining Co.

Williams. Hilton.
Total sulphur....... .. .. oo 5.72 5.80
Sulphurinash......... .. ..ot 0.04 0.05
Volatile sulphur............oooioin 5.68 5.75
JEs) ¢ DU R 5.71
Sulphur computed from iron............. R 6.52
Ash. oo Tl 8.26 8.33
Moisture and Vol. matter................ 45.68 41.39

We also have Hilton’s determination from certain drillings taken from a
test hole for coal in the S. E. 1 of section 10 of Mt. Forest township, T. 17

N,, R. 3 E., as follows:

Total sulphur. ... 1.04
Sulphurin ash..... ..o 0.03
Volatile sulphur. . ...t 1.01
L0l e e e e e e e e e 0.94
Sulphur computed from iron........ ... 1.074
AN . o 12.23
Moisture and Vol. matter.......... .o 38.59

Mr. Hilton’s notes on his work follow:®

8 Mich. Geol. Survey, Vol. VIII, part 2, p. 99.
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“It will be noticed that the moisture and volatile are uniformly lower in
my determinations than in the original analysis by Williams. Inasmuch as
the amounts of these two factors had little bearing upon the present investi-
gation, I made the determination of them together. To get at as to where
the loss came in I made moisture determinations on three samples and found
the loss of moisture accounted for the loss in the total moisture and vola-
tile matter. Without going further, I took it for granted that the loss was
thus accounted for in every case. The loss in moisture necessitates a higher
proportion in the constituents, and I find accordingly larger percentages of
total sulphur and of ash. The amount of sulphur in the ash is very small
and is considered as sulphate in the coal. The amounts of volatile sulphur
agree quite closely in the two sets of analyses.”

“So far as the investigation has been carried the determination of iron
has been the significant feature. I would call attention to the peculiar rela-
tion the content of iron bears to the content of sulphur. One varies as does
the iron, and they stand in almost exactly the same relation to each other
in every instance, viz., in combining proportion 5,664.12 to form iron pyrite
(Fe 82).”

Conclusion.

“As we stated in the introduction, the work has not been carried to its
farthest analysis, and whatever conclusions are drawn must be stated as
strongly indicated and not as absolute or positively demonstrated. But
there is a strong probability, amounting almost to a certainty, that the
sulphur is all aecounted for correctly.”

“First: A small amount of sulphur is non-volatile, being formed as sul-
phate with calcium. Gypsum is found in perceptible amounts in coal de-
posits and the non-volatile sulphur is thus easily accounted for.”

“Second: That the volatile sulphur is all combined with iron in the
form of iron pyrite (Fe $2).”

“This second conclusion is given weight by the fact that in all the samples
analyzed, all the sulphur and nearly all the iron are accounted for by com-
bining them as Fe S2. It can easily be seen how, in one or two instances,
these proportions would oceur by accident and thus lead to erroneous con-
clusions. But it is extremely improbable that this accidental relation would
oceur in every case of samples of coal taken from eleven different mines in
widely separated parts of the state. It seems just, therefore, to conclude
that the volatile sulphur is rightly accounted for as Fe $2. This is not say-
ing that the iron and sulphur were originally deposited in these proportions.
But that does not concern this investigation. The present condition in the
coal is what I am after.”

Boiler Tests.

The following notes are taken from Mr. Lane’s Coal Report:* We are
indebted to Mr. Edgerton, superintendent of the electric light and water-
works plant, Lansing, for the tests given below: “In these tests a 12 hour
run of coal was made to each coal, and an attempt was made to leave the
grates in the same condition as they were found.” “The amount of feed
water was measured and the feed water kept at a constant temperature of
110° F.” “The boiler pressure is nearly constant, about 95 pounds to the
square inch, and the coal and ashes were weighed.” “Of course there are
many chances for inaccuracy.” The boiler pressure was not absolutely

4 Michigan Geol. Survey, Vol. VIII, part 2, pp. €9-72.
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constant, the variations of atmospheric pressure and the temperature of
escaping gases and the dryness of the steam was not noted, nor the coal
which preceded on the grate, and this might make quite a difference.

Bay City, Upper Verne.......... 7.56 units of evaporation
Bay City, Lower Verne.......... 6.73 units of evaporation

During the third series of tests made during 1900 and 1901, the coal was
taken from the Upper Verne seam at the Michigan Coal and Mining Co.
(No. 1) and from the Stiver Mather Co., Valley mine (No. 2) of which an
analysis has been given.

1. 2.

Coal burned during test....... 14,626 15,916
Ash.o. .o oo 1,255 3,180
Percentash................. 8.6 19.9
Lbs. of water at 62 1bs. per 1

eu. ft. .o 95,604 93,310
Water evaporated with 1 pound

ofcoal........ ... ... ... 6.536 5.846
Water evaporated for $1.00.... 5,335 5,314

For further information on this section the reader is referred to Chapter
IV of the report on Coal.s

6. Coal Seams. Thickness of the Coal Formation.

t# In his chapter on the “Occurrence of Coal,” Mr. Lane made a provisional
arrangement of the different coal horizons, to which the following names
were given, beginning at the bottom: Lower coal, Lower Rider, Saginaw
coal, Middle Rider, Lower Verne, Upper Verne, Upper Rider. I have found
this arrangement to fit in very well with the test hole records obtained in
this county, with the following additions: Bangor coal, Bangor Rider,
Lower Verne Rider; the Salzburg coal and Rider over the Upper Rider of
the Verne seams. We therefore have: Bangor coal, Bangor Rider, Lower
coal, Lower Rider,® Saginaw coal, Middle Rider, Lower Verne and Rider,
Upper Verne, Upper Rider, Salzburg coal, Salzburg Rider. It is not im-
possible that coal seams will be found overlying the Salzburg Rider. There
is an indieation of such a layer in the northern part of Bay county. The
following test hole records will give an idea of the relationship of the differ-
ent coal beds, beginning with the uppermost strata.

Clay........o o i 58 ' 58
Hardpan...................... 20 67 78 6"
Salzburg Rider................. 6” 79
Fireclay...................... 1 80
Sand roek........... ... .. ..., 8” 80 8”
Slate....... ... ... . L 8 88 &7
Salzburg coal. .................. 1 67 90 27
Fireclay...................... 7 97 27
Coal............... .. 8” 97 10”7
Slate. ... ..o 6 103 10”7
Fireclay...................... 2 27 106

5Volume VIII, part 2. pp. 51-120.
11t is probable that what 1 call Lower coal is what Cooper calls Bangor coal in larger part.

6
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Slate. ... 6" 106 67
Upper Rider................... 8” 107 27
Light slate.................... 14 121 27
Black slate............ ... ... 7 17 128 37
Upper Verne................... 2 7.5 130 10.5”
Fireclay......... ... L. 4 134 10.5”

The above record is near the Wolverine shaft No. 2. We next give a
record from the south central part of Monitor township, carrying the coal
formation down to the Saginaw seam.

Clay. . o 78 78
Sand. ... 26 104
Sandrock......... .o i i 2 106
Upper Rider....................... 8” 106 8”
Fireclay.........ooo oo 10 116 8§
Grayroek....... ... ... . 9 125 8
Slate. ... 5 130 8
Upper Verne....................... 8 s 131 4
Slate. . oo 20 151 4
Fireelay......cooiiiiiiiat. 4 155 4
Slate. .o 21 176 4
Lower Verne. ..., 3 176 7
Black slate....... ... oot 5 1 181 8§
Middle Rider.......... ... ... .... 6 182 2
Slate. .o 7 189 2
Saginaw coal. ... ... ... ... ... ... 1 7 190 9
Fireelay.......oooooiii it 2 4 193 1

In the 8. W. % of the 8. E. 1 of section 2, T. 13 N., R. 4 K., there is this
log carrying the series on down through the Lower coal.

Sand and gravel.................... 12 12
Clay. oo i 42 54
Hardpan.......... ... oot 10 64
Black slate. ... ... o oo 10 74
Grayshale........ ... ... ... 32 106
Sandy shale....................... 18 124
Upper Verne....................... 2 126
Fireclay...... ..ot 4 130
Grayshale........ ... .. ... ... 22 152
Lower Verne. ...................... 1 87 163 8”7
Fireclay....... ..ot 3 4 157
Dark gray shales................... 15 172
Grayrock.... ... 5 177
Saginaw coal......... ... ... ... .. ... 18 178 8
Fireclay......oovoeeiiiii 2 4 181
Blackslate............o.. i 29 210
Lower Rider..... ... oo .. 6 210 6
Slate and coal. ........... ... ... ... 2 3 212 9
Lower coal............ ... .. ...... 2 3 215
Fireclay..........ooooiiii ot 2 217
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We next have a test hole from Goff Paul, put down in Bangor township,
which gives the two lowest coal beds yet found, and with the upper and

middle beds but meagerly represented.

Sand. ..ol 11
Clay. . oo 71
Hardpan.......... ... ... .. .. 3
Quicksand and gravel............... 5
Quicksand and fine gravel with hard-
pan streaks.............. ... ... .. 70
Slate. . ..o 9
Hard rock....... ... ... ... ... 6
Blackslate........................ 11
Saginaw coal 2....... . .. 2
Fireclay..........oo o ool 27
Slate, streaks of hard rock........... 60
Blackslate........... ... ... .. .. 11
Hard rock....... ... ... .. ... . .. 3
Black slate.......... .. ... oL 4
Lower coal.............. ... ....... 1
Fireclay............. .. .. 30
Hard rock.......... ... ... ... ... 2
Slate. . ... ... 20
Black slate............ ... oL 7
Bangor Rider. ....... .. e
Fireelay.......ooooo it 18
Hard rock.......... ... ... .. .. 4
Slate. ... o 22
Black slate........... ... ... ... 13
Bangor coal........................ 1
Fireelay........ ... oo i oL 27
Hard rock........ ... .. ... .. 23
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These records not only serve to show the succession of the different coal
beds, but indicates in a very general way the absence of certain seams in
other localities. If all the holes were of equal depth we would have better

grounds for comparison.

The last test hole, however, does not give a complete idea of the thick-

ness of the entire coal formation in Bay county.

In the record of the deep

well put down on the grounds of the North American Chemical Co. at South
Bay City, by Thomas Percy, we have the following log, including the over-

lying drift.

Sand. . ...
Sandstone. ...
Blueshale.......... ... ... ... .. .. ... .....
Sandy shale....... .. ... ... L.
Blueshale........ ... .. . ... . ... ... ... ...

15
50
60
70
100
138
140
278
295
305
320
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Sandy shale....... ... ... ... . L. 5 325
Blueshale. ... ... ... ... .. .. . ... .. . . ... ... 35 360
Shale. ... o 60 420
Fireclay....... ... . o 10 430
Blueshale...... ... .. .. ... .. ... . ... ... ... 30 460
Fireclay........ ... o L 10 470
Shale...... .. 10 480
Redshale...... .. ... .. . ... . . . . .. ... 10 490
Parma sandstone.......... ... .. ... .. ... ... 50 540

This would make the thickness of the Coal Measures 350 feet, the base of
the coal formation being 90 feet A. T. The top strata have suffered consider-
ably by erosion, which makes the thickness of the formation about 50 feet less
than normal. At Bradley’s deep well (record 359), the top of the Parma comes
in at 367 feet or 216 feet A. T., showing how the basement, on which the
coal formation rests, rises in that direction. To the west, a hole put down
by W. L. Ralston in the center of ‘section 4, T. 13 N., R. 4 E., enters at a
depth of 409 feet, a conglomerate probably at the base of this formation,
which extends to a depth of 450 feet. The drift here is 108 feet thick.
Farther west at Midland, the drift is 285 and the Coal Measures 525 feet
thick. The Parma also shows a thickness of 110 feet at a depth of 920 feet.
Mr. Lane is of the opinion “that the rest of the strata shown in the Midland
section are additions to the base of the Coal Measures, the elevation of the
Verne coals being very nearly the same above tide at Smith’s Crossing,
four miles below Midland, and at Amelith in Bay county.” A brief survey
of the different coal horizons will now be in order. It is to be remembered
that the correlations which follow are more of less doubtful, especially
with the lower coal seams.

7. Bangor Coal and Rider.

The existence of this coal horizon is based on certain comparative data
obtained from Goff Paul in sections 3 and 10 of Bangor township. The
Saginaw coal is found there at a depth of 196 feet or 387 A. T. This is
about 13 feet lower than its average elevation A. T. in Bay county. In
test hole 273 this is underlain by the Lower Rider and Lower coal at the
respective elevations of 332 and 267 feet A. T. In test hole 238 the Lower
coal is found at 278 feet A. T., with what I have taken to be the rider of
the Bangor coal at 266 A. T. In test hole 239 of section 3 Bangor, the
Bangor coal rider is apparently struck at 248 feet A. T., depth 335 feet, the
underlying Bangor seam being 192 feet A. T. at a depth of 391 feet. In the
N. E. } of the 8. E. { of section 13, T. 15 N., R. 4 E., T have identified the
Bangor coal rider at a depth of 332 feet; elevation 252 feet A. T. In the
diamond drill hole put down for Bradley in the southeast corner of Hampton
township we have the Lower coal and rider at approximately the same
elevation as already given for Bangor township. The Bangor coal rider is
formed at a depth of 327 feet; elevation 256 feet A. T.; the Bangor coal
at a depth of 360 feet and 222 A. T. This is only seven feet above the top
of the Parma there. The accuracy of the Bradley record, and the relative
elevation above tide of the Lower coal and its rider there, compared with
the seams in Bangor township, together with the occurrence of these Bangor
coals below, rather substantiates the existence of these seams.

The rider of the Bangor coal is found at from 56 to 60 feet higher in section
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3 of Bangor township, T. 14 N., R. 5 E. At Bradley’s well there is appar-
ently only 33 feet separating the two horizons. It is probable that the
relatively low elevation above tide here, is due to the decreased anmount
of sedimentation between and underlying these two coal beds. In section
13 of Kawkawlin, the Bangor Rider is in much the same position as Brad-
ley’s hole, in reference to the center of the coal basin.

These two coal horizons have in general a foot composed of fire clay, and
a roof of black slate, or more properly shale. Should this coal prove suit-
able for industrial purposes, the time may come when it could be profitably
mined with the underlying fire clay.

8. Lower Coal and Rider.

Reference has already been made to these two horizons in the sections
printed at the beginning of this chapter. In the drill records which I ob-
tained in Bay county, the lower seam was encountered in 21 drill holes.
This lower layer in townships 13-15 N., R. 5 E., is found in general at an
elevation of from 266 to 295 feet above tide, and at depths varying from
268 to 317 feet. In Monitor township, T. 14 N., R. 4 E., the elevation
above sea level varies from 356-376 in the northwestern part of the town-
ship, being found at an average depth of 240 feet below the surface. This
coal seam apparently shows a continual increase in elevation from the west
quarter post of section 16, T. 14 N., R. 4 E., to the southwest quarter of
section 6, of the same township. At Bradley’s hole in the southeast corner
of Hampton township, the elevation of this horizon is apparently 290 feet
above sea level. This would rather indicate that the filling up process, by
which the coal formation accumulated, extended this far east. We would
thus expect this layer to be found at approximately the same elevation
above tide between the Bay-Tuscola county line and Bay City.

The rider of this horizon is from 57 to 79 feet above the mother seam,
inT. 14 N., R. 5 E. At Bradley’s well the rider is but 36 feet higher, which
probably indicates that the filling in of the coal basin had lapsed during the
period when the intermediate strata were laid down. As we have seen, this
is what took place during the deposition of the Bangor coal, the Bangor
rider, and the strata below, the aggregate result being a very considerably
thicker formation in the vicinity of Midland. In sections 6 and 7, T. 14 N.,
R. 4 E., the rider of the Lower coal is from 9 to 15 feet above the seam
below. The considerable lapse in deposition here was apparently continu-
ous through Verne times, throwing the entire formation there to a much
greater, than normal depth. Such local depressions are not generally so
persistent.

The thickness of the Lower coal varies from one to three feet. The aver-
age for 11 holes in the north half of T. 14 N., R. 5 E,, is very nearly two
feet. IKighty rods north of the south quarter post of section 10, T. 14 N.,
R. 5 K., there is three feet and one inch of coal at a depth of 310 feet, be-
longing to this horizon. )

In the records of 17 drill holes, the Lower coal is underlain by fire clay
in 15 holes, the foot of the other two being composed of sandstone and slate.
The roof is of shale or slate. The thickness of the roof and foot varies very
considerably in the different records. The rider is overlain by slate, and
underlain by fire clay, with the exception of three holes, where the foot is
of sandstone. There are 12 test holes in which this rider is apparently
represented.
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Since the above was written Mr. Amos W ampler has sent in the record
of a test hole in the southwest quarter of section 20, T.14 N, R. 4 E,, in
which the Lower coal is two inches thick at a depth of 231 feet and 327
feet A. T.  He has also sent in the record of a test hole near Loehne P. O.
and additional records near the Beaver-Garfield township line; from section
24 of Garfield and 30 of Fraser, which show heavy beds of sandstone and
shale coming in at about the depth at which I believe the Lower ceal should
be found.

9. Saginaw Coal and Middle Rider.

These two coal horizons have been identified in the records of 70 drill
holes obtained in Bay county. The average elevation of the Saginaw coal
1s 400 feet above sea level, the extremes of variation oscillating between 350
and 438 feet. In T. 13 N., R. 4 E., T. 13 N, R. 6 E, and T. 14 N, R.
3 E., the average elevation runs close to 400 feet A. T.,inT 14N, R. 4
E., the height is 413 feet above sca level, with an elevation of 389 feet in
T. 14 N, R. 5 E. By determining the elevation of the surface above sea
level from the contour map in this report, and subtracting the elevation of
this seam as given above for the different government townships, the depth
at which this coal layer would be reached can be approximately determined.
In T. 13 N., R. 4 E., there is a rapid increase in elevation going north and
west from the southwest corner of section 10 to the center of section 4, the

difference of elevation apparently amounting to 52 feet. In Monitor town-

ship, T. 14 N., R. 4 E., the lowest elevation of this seam is represented by
a trough which probably trends from the southwestern part of section 21,
to the southwest guarter of section 6. The elevation through here is ap-
proximately 395 feet A. T. On the west side of the syncline the elevation
1s some 20 feet higher. The elevation also increases to about 425 feet A. T.
in section 11, T. 14 N., R. 4 E., Eastward from here, in the northern por-
tion of T. 14 N., R. 5 E., the elevation changes considerably. The average
height, however, is 13 feet lower than the usual elevation, for that portion
of the township.

In the shaft hole of the What Cheer mine in the southwestern quarter of
section 30, Merritt township, T. 13 N., R. 6 E., the Saginaw coal is from
three to four feet thick at a depth of 200 feet, the elevation of the surface
being 590 feet above tide. To the eastward, in the north half of section
32, this seam is cut out by heavy beds of sandstone. The main extension
of this workable coal basin is northwest or north-northwest, into Saginaw
county. In the 8. W. I of section 20, T. 14 N., R. 4 E., a recent drill hole
into the Saginaw coal gives a thickness of one and one-half feet. The seam
here is separated by two feet six inches of gray shale, the lower portion of
the seam being one foot thick and 199 feet in depth. The elevation of the
surface here is 605 feet above tide.

Middle Rider.

This name has been applied by Mr. Lane to the rider of the Saginaw
coal. The average elevation of this seam is 421 feet above tide, or
21 feet above the next lower layer of coal. The extremes of elevation
apparently range from 371 to 443 feet A. T., being only slightly less
than for the Saginaw seam. In T. 13 N, R. 4 E., the average elevation is
400 feet A. T. In T. 13 N, R. 6 E., 428 feet; in section 12, T. 14 N., R.
3 E., 415 feet A. T.; in T. 14 N., R. 4 E., 423 feet, and in T. 14 N., R. 5
E., 439 feet A. T. If it is desired to obtain the depth of this horizon, the
same remarks apply to this coal layer, as to the Saginaw coal.
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In the S. W.  of section 23, T. 15 N., R. 3 E., very nearly one mile west
of Loehne P. O., the Saginaw coal is replaced by beds of shale \Vh}Ch extend
down to a depth of 288 feet. If I am right in correlating the Verne coals
here, the coal measures show the same downward flexure that is so pro-
nounced in the vicinity of Wolverine No. 3 mine, northeast of Auburn.
Thence northward near the line of sections 1 and 2, in the north part of
Beaver township, we have heavy beds of sandstone and shale down to a
depth of 296 feet, far below the Saginaw coal; neither are the Verne coals
represented here, being either washed out or replaced by sandstone beds.
In the southwest quarter of section 33, Garfield, the Verne_ coal is at about
the same depth as in the lower portion of the county, showing a pronounced
rise from the vicinity of Loehne P. O. The Saginaw coal is not represented
in any of the test holes in section 32 and 33, Garfield, there bemgﬁ heavy
bed of gray shale or sandrock at the depth where we would expect this seam
to occur. The same remarks hold for section 24 of Garfield and 30 of Fraser,
to the northeast. Up to this latitude I have not been able to_discover any
elevation of the coal measure seams, or the basement formation on which
the coal measures rest. .

In the southeast quarter of section 10, T. 17 N., R. 5 E., there are the
records of three drill holes put down on the land of J. Mansfield, which show
a coal horizon at an elevation of 475 to 485 feet A. T.; depth 175-185 feet,
and a rider at about 495 feet A. T. The relationship of these two seams to
the overlying coal, and additional records of this upper coal, which is rela-
tively in the position of the Verne seam, rather points to the occurrence of
the Saginaw coal at this depth and elevatlon,_m this section. It may be,
however, that what I have here called the Saginaw coal is really the Upper
Verne, as it is about the same elevation above tide as the U pper Verne in
the lower part of the county. If this is true, the seams which have been
referred to the Verne coals in the northern part of Garfield and Mt. Forest
townships, represent a higher horizon than is found near Bay City. Taking
into account the general relationship of the coal strata, I believe the corre-
lations will stand as suggested. The greater elevation of the Saginaw coal
in the Mansfield holes is probably due to the increase in elevation of the
basement formation on which the coal formation rests. This underlying for-
mation comes to the surface in the northeastern part of Arenac county,
Omer being near the border line. This increase in elevation of the underly-
ing Grand Rapids formation amounts to some 600 feet between South Bay
City and Omer. The Verne seams in the same distance increase at least 150
feet between Bay City and the Rifle river, and probably the greater part of
this increase is from a line running west-northwest through Lengsville station.
I imagine that the Saginaw and underlying seams gradually feather out as
they approach the edge of the basin, each overlying stratum extending
farther and farther out as the underlying formation is reached, until the
entire Grand Rapids basin became filled up. This original deposition has
been modified by the orogenetic movements and perhaps by differential
solution below in the Grand Rapids gypsum beds.

Thickness of the Saginaw Coal and Rider.

In the record of four test holes put down in the north half of T. 13N, R.
4 E., the average thickness of the Saginaw coal is 11 inches; that of its rider
12 inches. In T. 13 N., R. 6 E. the thickness of the respective veins
is 9 and 16 inches. In both these townships the rider is more frequently
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shown in the bore holes than the Saginaw coal. In the northeast quarter
of section 12, T. 14 N., R. 3 E., the Saginaw coal is apparently 5 feet thick
in the record of one drill hole, but rapidly decreases in thickness going east.
The Middle rider has an average thickness of 13 Inches in two test holes in
the same quarter section. In Monitor township, T. 14 N., R. 4 E., the
Saginaw coal averages 20 inches through, and its rider 9 inches. In T. 14
N., R. 5 I, the relative thickness is 18 and 19 inches It is thus apparent
that the seam which has been designated the Middle rider may prove of
workable thickness upon more extensive exploitation.

The character of the foot and roof of the Saginaw coal and Middle Rider
is almost invariably of so ealled fire clay and slate. In Merritt township
the roof of the rider is sometimes of sandstone.

10.  Lower Verne.

This vein of coal has been reached at the mine of the Pittsburg Coal Co.
near Amelith, in the shaft of the Michigan Coal & Mining Co. west of Salz-
burg, and in the entries of Wolverine No. 3 northeast of Auburn. At the
Amelith shaft the elevation is very nearly 407 feet A. T. at the mine of the
Michigan Coal and Mining Co., 474 feet A. T., at Wolverine No. 3 mine the
elevation has again dropped to very nearly 426 feet A. T. In certain places
as in the mine of the Michigan Coal and Mining Co., and at Wolverine No.
3 shaft, the Lower and Upper Verne are either directly superimposed upon
each other, or are separated by a thin bed of shale or bituminous sandstone.
In the shaft near Amelith, there is apparently 47 feet of strata between
these two horizons. ‘

The elevation of the Lower Verne in the lower third of Bay county is ap-
proximately 440 feet above sea level. The average elevation for several of
the government townships is as follows:

T. 13N, R.4E, 432 A. T.; T. 13 N.,, R. 6 E., 447 A. T.; the northeast
part of T. 14 N., R. 3 E., Williams township, 435 A. T.; T. 14 N,
R.4E,444 A T.; T. 14 N, R. 5 E., 451 A. T.; a single record in
section 32, T. 15 N., R. 5 E., at 453 A. T.; in section 4, T. 16 N, R. 3 K,
a single test hole makes this seam at 512 A. T.; in section 30, T. 16 N., R.
4 E., the Lower Verne is 441 feet, in test hole 462. The approximate depth
at which this vein may be found can be determined by ascertaining the
elevation of the surface from the contour map, and subtracting the eleva-
tions above tide as given above. In prospective developments of this coal
vein it will be advisable to have all the coal saved from the drillings and
analyzed for iron and sulphur, with the opinion of a competent expert as to
the value of the product for commereial purposes. A careful account should
also be kept in boring operations for partings of shale or iron carbonate in
this coal.  The roof of the seam should also receive particular attention from
the driller.

In section 15, T. 13 N., R. 4 E., the coal dips toward the center of the
section, increasing in elevation southeast and northwest. This increase in
elevation continues toward the northwest, until at Bay mine No. 2 the ele-
vation is 450 feet A. T. This upward flexure of the Lower Verne has con-
siderable breadth, as in the records of the Hecla, Cement & Coal Co., in sec-
tion 2, T. 13 N., R. 4 E., the average elevation of this stratum is intermedi-
ate between the height of the vein at Amelith and at the shaft house of Bay
No. 2 mine in section 4, T. 13 N, R. E. In the centrdl part of Monitor
township, T. 14 N., R. 4 K., the elevation of this seam drops to nearly 430
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feet A. T., but again increases somewhat in height in the vicinity of
Wolverine mine No. 3. The rolls of the Lower Verne and associated sErata
are brought out in the section G-H. In T. 13N, R.6 E, the Lower Verne
increases in elevation north and east, the difference in elevation, as far as
our records indicate, amounting to 22 feet. In section 30 this coal is found
at 428 feet A. T. increasing to 448 feet A. T. in section 19, and then drop-
ping down to 435 feet in section 6, forming a fold not unlike that between
the shaft near Amelith, and Wolverine No. 3 mine. hastwa}'d from this
western tier of sections this seam has an elevation of about 450 feet A. T.
throughout the central part of this township, north and south, as far as
our records show. _ ] _ .

In the northeast part of Williams thlS. seam is very irrcgularly deposited
if my correlations are correct. It is not impossible that this regionis slightly
faulted, or other agencies may have operated to produce such irregularities
as are given in the test hole records there. A single drill hole in section 17
shows the Lower Verne at 424 feet A. T. or about 10 feet lower than in the
eastern part of the township. The elevation here, however, being some 30
feet higher than in the eastern part of the townghlp, this layer is found at
a depth of 219 feet, or nearly 40 feet more than in the northeastern part of
Williams. Such differences: of elevhtion are to be taken into account in
coal development. The Salzburg coal and rider are found at about the
normal elevation in section 17. . '

In T. 14 N., R. 5 E., the Lower Verne shows a tendency to increase in
elevation to the northward, with considerable fluctuations in elevation.
North from here and along the shore of Saginaw and Tobico bays, this coal
horizon is cut out by very considerEaible beds of sandstone extending as far

th as section 13, T. 15 N., R. 4 E. .
nofn the northwest quarter of section 30, Fraser township, T. 16 N., R. 4
E., we again get the Verne coal at 441 feet A. T, or at very nearly the aver-
age elevation of this seam in the lower third of the county. Northward
from here I believe that the Lower (?) Verne increases rapidly in elevation.
Near the southwest corner of section 4, Garfield, this seam may be found at
about 512 feet A. T. The test hole records in the southwest part of Gar-
field apparently do not show this coal horizon. _ ‘

In places the Lower Verne shows a tendency to split up into two or more
layers, separated by thin strata of slate. In section 15, T. 13N, R. 4 E,
we have three layers belonging to this horizon. _The average elevation of
the different parts of the Lower Verne there is quite nearly 7 feet below the
average of that vicinity. Out of 45 test holes in that township 31 have a
higher elevation. In section 30, T. 13 N., R. 6 E., the Lower Verne is again
separated by shale beds into two parts where this coal horizon has the lowest
elevation yet noted in that township. On the other hand in section 20 of
Monitor township, T. 14 N., R. 4'E., a split of the Lower Verne is slightly
higher than the average for that township, and somewhat less than for the
adjacent beds in the same section. In sections 4, 22, and 23 of T.14 N, R.
5 E., this coal is separated into from two to four beds having about the
same elevation as the average of the Lower Verne in this township. In
section 4, a sulphur band, probably iron sulphide, is noted as overlying the
lower split, and I have based my correlations partly on this information.
In places these Lower Verne splits seem to follow the same law of deposi-
tion as will be noted for the rider of the Lowe}' Verne; that is a tendency
rarely to split up along lower planes of deposition. Whether these splits

7

t

!
|
¥

R S



184 MICHIGAN SURVEY, 1905,

are near shore line deposits subject to oscillation and occasional inunda-
tions of sediments, with resultant local settling, remains to be seen.

11. Thickness of the Lower Verne.

An average of 145 test hole records in which this seam oceurs, shows a
thickness of a trifle more than two feet. This average would be much re-
duced by areas in which the coal was never deposited. In addition to this,
the coal has been removed over considerable areas by erosion which took
place previous to the deposition of the drift or overburden. Inasmuch as
the average elevation of this seam is some 440 feet A. T. for the lower half
of Bay county, we would not, expect much coal inside of the areag approxi-
mately shown by the 440 foot rock contour line, on the map which goes.
with this chapter.

The average of numerous records in the north half of T. 13 N,R.4E,is
27 inches; in T. 13 N, R. 6 E., so far as our records indicate anything, of
16 inches; in the northeast part of T. 14 N., R. 3 E., of 30 inches; in T. 14
N, Rs.4and 5 E., of 30 inches; a single record in T. 15 N, R. 5 E,
shows 14 inches of coal; in section 4, T. 16 N, R. 3 E., 26 inches of
coal in one test hole; in section 30, T. 16 N., R. 4 E., we have four
inches of coal in g drilling there. The Lower Verne varies constantly
in thickness, and I have not been able to correlate the depth of this
bed with any variation in elevation. Thus we have in section 2 of
Frankenlust, three feet of coal at 442, 447 430 and 422 feet above tide;
in section 15 of the same township from three to four feet of coal at 398,
408, 411 and 420 feet A. T. In T. 14N, R. 4 B, forming part of Monitor
township the distribution of the bore holes makes it possible to arrive at a
more accurate conclusion concerning the relationship of thickness and ele-

at 450 feet A. T., from three to four feet at 446 feet A. T., and from four to
five feet at 443 feet above sea level. These deductions might be modified
slightly by taking smaller units of areas. Tt will also be observed in the
cross section G-H that the coal wag laid down more or less regardless of
local irregularities in the underlying strata, somewhat in conformity with
Kuntze’s idea of the formation of coal, with the exception of numerous:
local irregularities of the coal strata,

12, Character of the Foot and Roof of the Lower Verne,

In the records of 126 test holes showing the foot of this coal seam, 10 ;

holes had a sandstone bottom, that of the remainder being of fire clay or ;

shale. The roof is very generally of slate, or more properly shale, the drill-

ings only showing seven test holes with a sandstone top out of 145 drill

records. These facts as near as they can be determined from our records,

serve to show the close relationship existing between shale beds and that of

this coal layer, as far as its Immediate deposition is concerned. Two of our

drill records have a sulphur roof as in section 12, T. 14 N, R. 4 E.,

and in section 4, T. 14 N,R.B5E. It is to be regretted that we have

no specimens of this. Occasionally, as at the Amelith mine, the roof is g

bituminous limestone. The roof also very commonly shows a slickensided

shaly structure with an irregular fracture, quite unlike the even bedded

slaty shale over the Upper Verne. There is considerable variation in the ]

structure of the roof, which is not clearly brought out in the drill records. !
| i
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The fossil contents of the roof, together with its physical structure, render
it a comparatively easy matter to separate the Upper and Lower Verne.
In the roof of the Lower Verne, some of the most common forms which do
not oceur in the slate over the Upper Verne are:  Chonetes femengr, Productus
prattenanus, Productus muricatus, and Orthoceras rushense. The first three
species have a broad straight hinge line which forms the top, with a rather
square form, the sides of the shell meeting the hinge line at right angles,
which are more rounded at the bottom. This is quite unlike the species
found in the shale over the Upper Verne, which is long and oval shaped at
both ends, being not unlike the tongue of 4 bird. This is Lingula mytilotdes.
I believe that it would be well for drillers to keep samples of the roofs over
the different coal seams for purposes of identification of the underlying seam.
It is the duty of the Geological Survey to aid in such identifications. We
have already mentioned the value of keeping samples of the different coal

strata.

Plate XT.

13. Lower Verne Rider.

In the territory leased by the Pittsburg Coal Co. near Amelith, and in
section 33, T. 14 N., R. 4 E., this is a layer of coal which occupies a con-
siderable depression of the Lower Verne, the Upper Verne keeping at much
the same elevation as at the shaft house of Bay mine No. 2, in the S. E. }
of section 4, T. 13 N., R. 4 E. In section 15, T. 13 N, R. 4 E., this rider
is from six to 25 feet above the Lower Verne, the greatest difference of thick-
ness being above the lowest depth of the Lower Verne. We thus have the
rider at 423 feet A. T. where the coal bed below is at 398 feet A. T.; near
the southwest corner of section 10, the relative elevations are 427 and 437
feet A. T. The tendency was constantly to fill up, and consequently even
out by the strata deposited the hollows in the coal basin in this particular
district. In section 33, T. 14 N., R. 4 E., this rider is 11 feet above the

Lower Verne.

Annual Report for 1905, Bay County

14. Upper Verne Coal.

This coal has had a greater economic development than that of any other
seam in Bay county and sustains to the commerce of this portion of Michi-
gan, the same relation as does the Saginaw coal to St. Charles and the en-
virons of Saginaw. As-has already been observed, the elevation of this
seam is 475 feet above sea level near the shaft of the Pittsburg Coal Co.
In other localities where I have been able to obtain precise

AIR COAL CUTTING MACHINE, WENONA MINE.

near Amelith.
information from entries dug into this coal, the elevation is as follows, using

| the same datum, which is the mean tidal elevation of New York bay: At
‘ the shaft of the Michigan Coal and Mining Co., section 25, T. 14 N., R. 4
E., 487 A. T.; at the Old Central Mine, in section 25, T. 14 N., R. 4 E., 476
A.T.; at Bay No. 1 shaft, now abandoned, in seetion 33, T. 14 N., R. 4 E.,
467 A. T.; Bay No. 2 mine, section 4, T. 13 N., R. 4 E., 463 A. T.; the Old
Monitor Mine, also abandoned, in section 28, T. 14 N., R. 4 E., 465 feet A.
T.; at Wolverine No. 1, which is worked out, in section 4, T. 14 N., R. 5 E.,
470 A. T.; Wolverine No. 2, section 17, T. 14 N., R. 4 K., 461 A. T.; near
Wolverine No. 3, in section 12, T. 14 N., R. 3 E., nearly 430 feet A. T.; at
¢ the shaft of the Hecla Portland Cement Co., in section 2, T. 13 N, R. 4 E,,
: 471 feet A. T.; the Wenona mine in section 4, T. 14 N., R. 5 E., 460 feet
A. T.; the Valley mine, section 1, T. 13 N., R. 4 E., 466 feet A. T. It will
thus be observed that the elevation of this coal horizon is generally from 460
to 470 A. T. In the correlations of the test holes which are given at the end
| of this chapter I have used these shaft records as geological bench marks

! |
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from which to determine the position of this and associated coal beds in the
lower portion of the county.

The average elevation above sea level of the Upper Verne is 463 feet.
This is from the records of 203 test holes, the greater part being in the lower
third of the county. In T. 13 N. R. 4 E., the average of 61 drill holes is
461 feet A. T.; in T. 13 N, R. 5 E., of three drill holes is 459 A. T.; in T.
13 N., R. 6 ., of 463 feet A. T.; in the northeast part of T. 14 N R. 3 E,
the average of three drillings gives 440 feet; in T. 14 N., R. 4 E., we have
from 99 records an average elevation of 464 feet o only slightly more than
in Frankenlust township to the south of it; in T. 14 N,R.5E, 29 records
gives an average height of 457 feet; in T. 15 N., R. 3 E., we have only one
drill hole which malkes this seam at 440 feet A T;in T. 16 N, R. 3 E,
four test holes make the Upper Verne 495 feet A.T. and T. 17 N, R.3E,
three records give an average of 519 feet A. T. In certain’ drill records
where the Upper Verne occurs more than once, I have had to use the num-
ber of splits, or sub-divisions of the Upper Verne, instead of the single drill
records in making a correct average determination. The manner in which
these records are distributed makes thege averages more or less local for
each township, and therefore less representative than if they were less bunched
together.

Comparing the different townships in the lower third of the county we
find that the Upper Verne has much the same average elevation east and
west in T. 13 N. "as far as represented by our records. Thence going north
from T. 13 N., R. 4 E., we find 3 slight increase in elevation in T, 14 N,
R. 4 E., with a slight general dip to the east and a very considerable falling
off at the northwest. This easterly dip is also apparent in the tier of sec.
tions to the south. Going northwest and north from Monitor township to
the east ‘central part of Beaver the Upper Verne has quite a pronounced
sag, being some 440 feet A. T. as far as shown by our records. 1In the south
and east part of Garfield this coal is again back to about its normal eleva-
tion, increasing rapidly in height in section 4 of this township. In section
10 of Mt. Forest, the increage northward is less noticeable.

Within the limits of the different government townships this seam in T.
I3 N, R. 4 E., varies from 432 to 491 feet A. T., as in sections 15 and 2
respectively. The dip here conforms to g somewhat more pronounced sag
in the underlying Lower Verne. In T. 13 N., R. 5 E., we have the records
of three drill holes in sections 6 and 7, where the Upper Verne is from 458 to
460 feet A. T. 1In T. 13N, R. 6 E., half a dozen records in sections 3, 6,
23 and 30 show this layer from 460 to 479 feet above tide, as in sections
6 and 23 respectively, In Williams, T. 14 N, R. 3 E, I have only been
able to satisfactorily identify this seam in section 12 and possibly in 24.
The elevation is from 430 to 451 feet A, T., increasing to the westward.
This quite pronounced sag in section 12 is also noticeable in the adjoining
sections 6 and 7, Monitor township. The two Verne coals are only separ-
ated by thin seams of slate in section 12, In T. 14 N., R. 4 E., of Monitor

township, outside of sections 6 and 7, the elevation varies from 451 A. T.
as In sections 16 and 19 to 489 feet in section 25 and 487 feet in section 17.
Throughout the central part of Monitor the height is quite persistent at
from 460 to 470 feet A. T. InT. 14 N., R. 5 E., the variation in eleva-
tion is from 456 feet in the northeast quarter of the northwest qnarter of
section 4 to 487 A. T. in section 25, and 484 feet in sections 12 and at
Salzburg. Locally the coal dips quite irregularly. In order to obtain the
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17. The Verne Coals in Garfield and Mt. Forest Townships.

Tn the remarks made relative to the Saginaw coal, it was found necessary
to make comparisons with the Verne beds in this portion of Bay county.
In the four drill records furnished by Wampler in sections 32 and 33 Gar-
field township, the Verne coals are either washed out or are replaced by
heavy beds of sandstone, with the exception of one hole in section 33, where
the Upper Verne may be represented at about the same elevation above
tide as in the lower third of the county, but at considerably greater depth
on account of the increased elevation of the surface there. Also in two drill
holes in section 24, Garfield, we have the Upper Verne and the Upper rider
represented in much the same relationship as farther south. Evidently we
have not yet come to the upward dip of these seams, a counterpart of which,
is furnished in the increased elevation of these beds south of St. Charles. In
section 30 of Fraser, T. 16 N., R. 4 E., we probably have the Lower Verne
at about 441 feet above tide, or almost precisely at the same elevation as
in the lower part of the county. Drilling operations through here could be
carried on much the same as farther south, making due allowance for the
difference of surface elevation. Northward, however, I believe that the
beds begin to rise, until, in the region of the Rifle river we probably have
the Verne coals some 150 or 175 feet higher than in the southern portion of
Garfield township.

Near the southwest corner of section 4, Garfield, T. 16 N., R. 3 E,, Mr.
F. J. Tromble passed through a bed of coal at an elevation of 512 feet A.
T., which T have provisionally correlated with the Lower Verne. This coal
bed is also struck at an elevation of 513 feet A. T. in sections 33 and 34,
T. 17 N., R. 3 E. What may be in the position of the Upper Verne was
also obtained by Mr. Tromble at an elevation of 10 feet above the bed in
the bore hole already referred to, in which he obtained 3% feet of coal sep-
arated by two inches of slate toward the bottom. This bed is approximately
592 feet A. T. here. To the north, and on the land of Jas. Mansfield in the
S. E. 1 of section 10, T. 17 N., R. 3 E., I believe that this same seam occurs
at an elevation of 526 feet A. T. At Estey Mr. W. E. Calkins, the driller,
obtained 1% feet of coal at a depth of 183 feet, and approximately 530 feet
above sea level, which may also belong to the same Verne horizon. Ap-
parently this bed is quite persistent in elevation within the limits under

discussion, but it will also be necessary to refer to the contour map for differ-
ences in depths, which are due to inequalities in the surface elevation, in
case of development. Thus we have this bed at a depth of 134 feet on the
Mansfield property, and at 183 feet below the surface at Estey, but with a
coal bed at very nearly the same elevation above sea level. Reference has
already been made to the apparently increased elevation of Verne coals in
this vicinity. If these correlations are borne out by future development, it
will probably be determined that the basement on which the coal formation

Tests, rises in this direction.
18. Upper Rider.

The rider of the Upper Verne is found at an average elevation of 482 feet
A. T., or approximately 100 feet lower than the level of Saginaw bay. This
is from the records of 135 drill holes, a greater part being from the lower
third of the county. The average elevation of the Upper rider is 19 feet
above that of the Upper Verne. However, in 77 records where the Upper
Verne is actually associated with this rider, as in the lower third of this
county, the rider is 25 feet higher. On the average we find the Upper Verne

_+_+
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at a relatively lower elevation where this rider is deposited above it. Thus
ImT. 13N, R. 4 E., the Upper Verne is 461 feet A. T., taking into account
all the holes in which that seam oceurs there, but in the 47 holes in
which the Upper Verne and Upper rider oceur together the Upper Verne is
only 455 feet A. T., the difference in the elevation of six feet conforming
with the general average given above, where the Upper Verne is directly
compared with the Upper rider in al] drill holes where the two strata are
represented,

The same fact is brought out in 58 records in T. 14 N.,R.4E. Where the
Upper Verne is associated with the Upper rider there, the average elevation
above tide of the former is 461 feet. The general average of the Upper
Verne for that township is 464 feet A, T. Carrying the comparison still
further, we fing that where the Upper Verne is alone represented in the
test holes, it is at the average height of 472 feet A T., or only nine feet lower
than the average elevation of the Upper rider. It is apparent from these
three classes of records, that the Upper Verne, at least in this township,
shows 3 constantly decreasing elevation, according to the absence or presence
of the Upper rider. This factor will be of some use to coal drillers and oper-
ators in determining the distribution of the different beds of coal.

InT. 14N, R. 5 E., we have 10 dri]] holes in which the Upper Verne and
Upper rider were deposited together, the elevation of the former being 445
feet A. T. The average elevation of the Upper Verne is 457 feet A. T.,
which of course includes all records in which this seam wasg laid down both
with and without the Upper rider.

Mr. Lane in his chapter on the “Occurrence of Cogl” states®: “TIn the
lower and thicker parts these troughs of cog) are likely to be capped by a
smaller coal seam known as a rider.” This mode of Occurrence was stated
somewhat tentatively, but as we have just seen it ig abundantly supported by
data in our possession. Bain in hig report on Iowa coa) 7 gives a theoretical
explanation of thig by supposing that the shrinkage and contraction of the

low as a natural corollary. Tt may be that during the period preceding the
formation of the Upper Verne seam, that the beds of shaje and sandstone
formed logal pools of deposfgs in which the Upper_Verne was_deposited,

beds of shale and sandstone between these two coal seams. In these loeal
areas, perhaps forming local bays and estuaries, beds of con] are formed in
a manner suggested by Kuntze, only somewhat more localized. The manner

Inequalities, due to the formation of shaje and sandstone beds, at least sug-
gests something of this nature. On the other hand, T believe that the beds
of vegetation were laid down and compacted more or legs regardless of the

=)

elevation and character of the underlying strata, forming originally water
logged mattresses of vegetation. Judging from present conditions it ig g
common observation that marine or lacustrine vegetation is more abundant,
near the shore line than in deeper water. If it is possible to imagine beds of
coal being formed under such circumstances during carboniferous times, we
should actually have greater deposits of coal at higher elevationg near the

shore line. Into these relatively lower areas other beds would be laid down‘

5 Volume VIII, Part 2, D. 32. 1902,
71897, p. 229-300; Journal of Geology 111, p. 646.
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i i After these areas have
i 1 for the time being ceased. ; the §
after con) forﬁ:“zgloynﬁ}iﬁ:d up such a rider would be laid Ydo“ n V171';14;}(1;3 ;1}113 toh\z
D n'liaeis in a manner identical with that of the Tipper yome and the
T \'\(/1& "This fact was also brought out for the valel:g me and the
L e i T 15 N T4 B Altogether I think that se entation
i ? elirrllrént ‘were t};e more important governing facﬁ)riss lélngoubtedly
an(il{é%iér%eds of coal, and that of the OV*erl}ilrégdrldpr;.the formation otedly
W : if iti revailed durin
rever, that different conditions p . ' e for
con’ 1110“ e;c:rfll different portions of the eastern United Stat:lsevation of the
COEX (:‘?ac’);d at the beginning of this Sectl(ﬁl, zf}}?? izeem}z%eight vation of the
er 1 N, R.4E,t ,
7 i i feet A.T. InT. 13 N, , the t s 8L dn b
e s 4T82 ; in three holes in T. N., ,
i .5 E., of 489 feet; in  in - &5
hole§41 13AVI".I‘1'3i111\ .f’ivlz holes in the northeast part of \Z%larzx}lg’l %ge%fAl\,I "1‘,; 3
%f 4C475 feet A. T.; in 58 drillEholzZ ginf Te.t 1§ mT 'Rf.mm 4 481 fect AT, in
) i N, R. 5E, e . T.; : e
8 r’chorlguLS lil %; 14;}88Nf)e§ A. T.; from four reco;d}; 1n49'l?’). fle;ZtNA, Ir} '5011@
198 fort A T3 > in' T. 15 N, R. 5 E., 493 A, T
o fdlee't éI‘ 1;6) 11\? OII{IG 3hge 418% feet A. T. Whillc-gz }hi Té‘}}i]ggro frlg}?é Isj};)opvgi
record in T. . R. . : Lo Wi e
e of elevation o o
Vorno. amon i‘z]selﬁt%)g:ol;izg79 feet, showing the same geneljcaldtglrdleer;(;zrtgreas
Ver;r?dag(ll?ll;hze inequalities in elevations, as has been note
up _
‘ ‘ la. Port-
of G CQalaflcl)rm:Jsm?E the records of the property leased b)lf{ trllllelel Slgig v%nShip,,
OC(éaSlOn t 2)171’101 Coal Co. in the northeastern part of F?an e A
;a;nizelfrggnin Monitor townshilp, phed Uppesr n’(Ii‘zl]:{ esrfloax;saolrllgit o splits,
‘hi g but limite areas. . ) qers
;:glxli(e}ha %gg’ilre?glzuizzeﬁgéht than the {naull rldelr ofo‘ghfhg}%?;;e\r e{‘/}g,n:ncoal‘
i deposited in local swa. es - erne
ISeasltl gzg)iselsos?(illlsy’hg\iiger lodo not always contain more than one rider
u ? b

19. Thickness of the Upper Rider.

i in t uthern part of Bay county, the average
Through?ﬂﬁl'ltsseixﬁeg llg5t£§l:so where t{)lis bed has been stﬁgcﬁ,tﬁ;;egzgi
thickness o T i{sm into account, however, the 327 holes mhw ic this seam
L anohes. at dg in approximately the same territory, the z%ve ?esented
ducel reprgseri %x;e inches. Also, inasmuch as this seam is no bliepto ented
duced to a4§(1)1 foot rock contour line, as near as we have beer_ldgz e Lo locat
e whe he average would still be further reduced. Prqﬁn In%,abl ever,
e s soam rove% to be of suitable quality, @he time wi p}l“% foﬂowing
- th{s Sifakl)lll pde osits will be utilized in certain localities. o e lowing
zV}llﬁn x\\yvl(l)lr siov?z thg thickness of this bed in the different townships,
able w

number of holes. No. of
Township Thickness. hZ;es.
ow . :
S S 16 inches.
TS NIR BB 12 inches. ;
TlSN:RﬁElgiﬁgﬁgs :
TMN’RBIEEJ ...... 17 inches. 58
Tt N Ré}i«‘m““” .......... 20 inches. 10
TN R E: ................. 3 inches. 4
T.15N'7R.§F‘”H””.’ .......... 7 inches. 1
TN R SE 5 incher I

8
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In T.13 N, R. 4 E., if I am correct in my correlations, we have twolfeet
six inches of this coal in the N. E. 1 of section 2; in section 15 the coal is
sometimes of workable thickness where this property has been developed by
the Pittsburg Coal Co., in section 15. In T. 13 N., R. 5 E., the few records
that we have show from four inches to one foot eight inches of coal. In T.
14 N., R. 3 E., we have anywhere from three inches of coal, as in the N, E.
1 of section 12, to 34 feet in the N. E, 1 of section 13. At both these places
this horizon is at about the same elevation. In T, 14 N, R. 4 E., the Upper
rider is over three feet thick in the west central part of the township in the
southeast %+ of sections 17,18 and 19. In section 19 the elevation is 470
feet A. T., in sections 17 and 18, close to 485 feet, or more than four feet
-above the average elevation of the Upper rider in this township. In the S.
W. % of section 7 there is apparently over four feet of coal referable to this
horizon at an elevation of 470 feet A" T. There are 11 holes in this township
-containing over two feet of coal at various elevations ranging from 467 to
499 feet A. T. In T. 14 N., R. 5 E., the Upper rider varies from 470 to 489
feet A, T. with the exception of one record in the southeast quarter of sec-
tion 17. In section 4 we apparently have from four to six feet of coal at
an elevation of 482 feet A. T. which’ is very nearly the average elevation of
this seam in this township. In sections 30, 17, and 33 we have less than
-one foot of coal at elevations varying from 470 to 489 feet A. T. The mes.-
gerness of our records in the western part of the county do not permit of
any results being drawn.

20. Character of the Foot and Roof of the Upper Rider.

InT. 13N, R. 4 E., out of 47 drill holes showing this coal, the foot of
all is composed of fire clay or shale. In two drill holes we have this seam
overlain by drift sand, as in sections 2 and 5; in three records in section 15,
and at another hole in section 1 this coal is under a bed of hardpan. Also
in section 15 there is a sandstone roof. These records will serve to illustrate
the caution which must be used in case this seam is ever developed. Tt is
not uncommon to find a bed of sand or gravel overlying the bed rock which
is quite abundantly water bearing.

InT. 13 N., R. 5 E., we have out of six records, one drill hole with a sand-
stone foot and one under a clay or hardpan roof. In T. 13 N., R. 6 E., there
are two places in section 3 with a sandstone bottom; the roof in all three
records is of slate. In'T. 14 N., R. 3 E,, the character of the foot and roof
is of shale and slate in the five drillings we have from there. ‘

From Monitor township where this seam occurs in 58 drill records,
there is only one place, as in section 36, where the foot is composed of sand-
stone, the remainder being of fire clay or shale. In section 16 the roof is
of sandrock in two localities as well as at one place in sections 33 and 36.
In section 19 we have this coal under a bed of gravel.

In T. 14 N., R. 5 E., there are 10 records which have a foot and roof com-
posed of shale or so-called “slate.”” The same remarks hold for the four
records in T. 15 N, R. 4 E., 1In the single record which we have in T. 15
N,R.5E, showing this seam both the foot and roof is of sandstone.

21. The Salzburg Coal and Rider.

This coal and its rider have frequently been removed by erosion, while in
other localities these seams have not been deposited where the bed rock is
sufficiently high to contain this horizon. This coal bed as represented in 80
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drill holes, has an average elevation of 494 feet A. T. or apvproxirrgi‘ic&l{}; elsg
.feet above the average elevation of the Upper rlder._ HT(llleevilvoeg:%edépOSit s

i is two feet, which indicates a very we 1
i E;lllrsl Selzrglesls The thi’ckness, elevation above tide, and the nvun;l}')er c‘);
lcf)rles inpwhic}; this seam has been identified in the different townships, 1

shown in the following table:

Elevation No. of
Township. Thickness. A.T. hlo(l)es.
T.13N,,R.4E..... 23 inches. 496 g
T.13N.,R. 5 E..... 18 inches. 495 5
T.13N,R.6 E..... 9 inches. 489 2
T.14 N, R.3E..... 16 inches. 504 o
T.14N,,R. 4 E..... 26 inches. 501 50
T.14N,R.5E..... 30 inches. 493 >
T.I5N,R. 4E..... 7 inches. 497 /
T.15N,R.5E..... 10 inches. 49? !
T.16 N, R. 4 E..... 30 inches. 502

i i ieht inches thick as in section 2,
.13 N, R. 4 E., this bed varies from eigk ¢ :
to Iflc:L;Ir" feetlei’ght inches in section 7, }‘lche eleffgtlz)}?s fbc;:/('ﬁ_l :c)lﬁli (l)oei:[lé%kS(i)g :élﬁ
ively this coal is thick enoug
493 feet respectively. Apparently ¢ Lo worle i sec-
i iati i from 491 feet in section 1 to €
tion 12. The variations in height run : C ; D5 et
i i i le with the exception of one
A. T. in section 2. The roof is of sha O o Tonring the
i the overlying bed rock has been washe y v e
2?)?11011111(};\’ Eeéeed of hardgancf In one hole 11n section 12 the foot is sand
i g feet four inches of coal. o ] )
S‘OOIIle 'i)‘velriali\lfq b}lf)jh?fe]%. eihe Salzburg coal is from six inches thlck,fheéggt
508nfee't A. T.) section (’;, to two feet eight inches in section 17, 503 t.een 5
T. The roof is of shale or slate, with the exception of a hole in sectio
: d or gravel. o .
unflr(frTa ?Zdl\? f 83?40]57@ comprising the greater part of Monitor tlo\xgréshélé,
we have 36 records showing this seam in sections 6, 7, 12i 1131z 1v6—i {oed’tw()'
The thickness varies very consi%er?bly.d gn sectiloélat’oignwiegg ?;:t ' bed o
inches thick with a foot and roof of sandstone, ele on 499 feet e
i ion there is almost 3 feet of coal overlain by a rlaic
th&cshszgnaelese;‘sl%%él féd 508 feet A. T. In section 19 we have agm? f
in hes of coal at 491 feet A. T., while near by we have two hee
g;ht inches at 504 feet A. T. In section 17, this bejcc_l Vlamzs ri‘romI I;c SZ(Ze
i ‘ i 514 feet respectively A. T. -
inches to two feet three inches at 501 to poctively 4. T Insee
1 20, 13, 6 and 18 this coal is over three feet th P .
?Vggslolgé]?éés (1)I’1 se’cti()n 18 there is six and se\f}?n feettOft cé)al eﬁ?gﬁie&t%%
i ‘ i ‘hich show the greatest dev
infour records, with a slate roof, w =t development of
feet A. T. respectively. e roof a
this bed. The beds are at 507 and 496 vely. The roof of
i i i hale. However, in section 36,
this coal is quite generally of slate or s H | 0 36, this
i 3 i d there, with an equal number L
is composed of sandstone in one recorh 2, with e oo
tions 20 and 21. In section 17 we have hardy ‘ g this coal; in
i o records with beds of sand and grave
sections 17 and 21 there are two recor t a. 1 ang gravel on
ion 7 we have a clay bed deposited on this coal. 1 f
E}OI?S colzﬁ 1S§ C(;D%O;)—called fire clay or shale in al} our 36 records, with the ex
ception of two in sections 16 and 36 formed of sandstone. o foot mine
1[I)n T. 14 N., R. 5 E., section 29, we have from six 1nchgs9 t%oou;degl e
. . R. . ) i
1 1 at very nearly 500 feet A. T. In sections 29, 30, 1 th
g:acc{l eos‘f ?}foacloziLs occasiénally from three feet to four feet nine inches thick in
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places, with a roof of slate or shale. In section 29 this coal is overlain by
hardpan; otherwise the roof so far as explored is of shale. The foot in all
our 15 holes is of fire clay or shale,

In T. 15 N., R. 4 and 5 E. the Salzburg coal oceurs in sections 24 and
19, at an elevation of from 494 to 507 feet above sea level respectively, the
average height being 500 feet A. T. The thickness varies from two to 13
inches. The foot and roof are of slate or shale, with the bed rock at about
520 feet A. T. 1In section 30, T.16 N, R. 4 E., there is 30 inches of coal at
about this horizon.

The Salzburg rider is found at about 515 feet A. T.; average thickness 10
inches. In the vieinity of the Valley and Hecla mines the rider is not shown,
and at least in places, has not been deposited. Also in the vicinity of Wol-
verine No. 2 mine and in sections 16 and 17 of Monitor we get it again.

making any allowance for ups and downs of elevation. If this coal is de-
veloped, care would have to be used that a water bearing gravel which is
frequently laid down on the bed rock, is not, tapped from the wrong side.

While it is not assumed that the subjects which have been discussed in
this chapter will not be modified by future developments; it is believed,
nevertheless, that the information given may be of use in guiding and pro-
moting future operations. Particular attention is called to the records, cross
sections and map which accompany this portion of the volume. Additional
information concerning the thickness and structure of the drift or over-
burden, important in sinking shafts, can be obtained in chapter 4 on soils
and sub-soils. Also in the chapter on economic geology will be found the
records of several wells arranged by sections in alphabetical order by town-
ships, which will help to give the distance to rock.

22, Dridl Hole Records for Coal in Bay County.

Records of Amelith Coal Territory.
Test Holes No’s 1-4.0.
TEST HOLE NO. 1.

Inthe 8. W. } of the 8. E. i of section 15, T. 13 N., R. 4 E,, the elevation
above tide is 600./

Clay................... ... 90’ 90’

Hardpan... ... [// 7 167 1067

Light slate...... . . e 37 1097

Slate...... ... [l 397 27 1487 27

Sand rock....... . . Tl 67 1547 27

Fire clay and slate.. ... .. [ 217 1757 27

Coal, Lower Verne.. .. .. |/ =" 4’ 57 1797 77 at 420 A. T,
Light slate. ... . /1 11’ 1907 7~

Black slate........ .0 [T 57 1957 77
Fireelay.......... . 0 0 1’ 1967 77

TEST HOLE NO. 2.

Inthe 8. W. 1 of the 8. E. 1 of section 15, T. 13 N, R. 4 E., the elevation
above tide is 601./ :

Clay. ... ... 90’ 90"
Sand and gravel.. . . 0 27 927
Clay.... ... . .. 247 1167
Sand....... . .0 . 4’ 1207

Slate........... .00 57 1257
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Coal, Upper Rider............... ... i; gz %gz: 6”7 at 474 A. T.
e I sy 185
Bk siate 1 S
ol I e e )
Coak Mo Rider. 00000 a0 B0 Vs,

TEST HOLE NO. 3.
In the N. E. £ of the S. W. L of section 15, T. 13 N., R. 4 E., the elevation
above tide is 603.

... 807 80
Samd, I 58
(Sz?nd ................. 347 122/

A e et ’ :

Blazk slate. . ... ool g ' L
Fireelay........... .. .. .. ... ol o 1500
Black slate. ............. .. ... ... [V e 2
Fireclay............ ... .o ... , 5 5o & ‘
Bla?k slate............ oL 7 L 176, ot 426 AT,
Coal. ... i , iy !
Fireelay............ ... ... .... 5 5 B 5wt 42LALT
Coal, Lower Verne................. o g
Black slate.................... .. .. o s 5
Fire clay and slate.............. ... a3 PO
Light slate........................ YR 228 2
Black slate........................ A U
Fire clay and slate. ................

TEST HOLE NO. 4. .
In the N. E. 1 of the S. W. £ of fsection 15, T. 13 N., R. 4 E., the elevation
above tide is 603./

: co. 957 957

glz;}é .... 1;[ i??:

and.... L /
glravel ............................ 1%/ 1937

22 P , 1947
Bla}c’k slate. ... é, o7 197/ 97 at 475 A. T.
Fe gy or et 07 o
Sand Tock. ..o 2? , 1597 97
Light slate..................... ... 6 1757 97
Darkslate........................ s 1807 97
Fireclay.......................... o 1847 97
Light slate........ R 17 1857 97
Fireclay.................c.. 0. roan 1947 17~
ek St 5/ 3 196" 47 at 407 A. T.
Fore Clay o B S a

TEST HOLE NO. 5.

Hole near shaft in the N. W. } of the S. E. 1 of section 15, T. 13 N., R. 4
E., the elevation above tide is 601./

Clay. ... 1467 %ig :
................... !
Sandy clay..................... ... 2% ' s
Black slate........................ Y 158
Fireclay............. ... ......... : 12
Grayshale........................ 2 s
Sandrock......................... 3 HAY
Fire clay andvsand rock............. 2 5 B 5% ut 410ALT.
Coal, Lower Verne................. ; VI
Black slate........................ 5 2” 1 L
Fireclay............. .. ... ..
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TEST HOLE NO. 6.
o . . ‘ ‘ TEST HOLE NO. 11.
Near shaft, in the N W. 1 of the 8. E. { of section 15, T. 13 N., R. 4. E. 1 1 s =
the elevation above tide is 601./ ! In the N. W. { of the 8. E. 1 of séction 15, T. 13 N., R. 4 E., the eleva-
Clay.....o.. 1457 1457 tion above tide is 599
Slate....... .. . TIIIIL 367 47 1817 47 CLAY . e oo 747 747
Coal, Lower Verne.........c........ 27 87 1847 at 417 A. T Hardpan.............ooiiin... 10/ 84
o Sand. .. .o 37 877
TEST HOLE NO. 7. . Clay. o 49’ 57 1367 5”7
A} . 7 < ’ ”
I the 8. W. 3 of the N. E. § of section 15, T. 13 N., R. 4 E. felevation Smeornrrrr s Sl G b
above tide is 605. - Coal, Upper Verne................. 9” 1437 17 at 459 A. T.
C:lay .............................. 104 7 1047 Fire clay .......................... 17 5" 144 ’, 6/;
(Sjlatle.t ...... Ve 437 147 (Sjlatle o V .................... 48: o %gg , 6 ¢ 403 A T
oal, Upper Verne................. 3" 77 romn oal, Lower Verne................. a . T.
Fire clay...coovvniini ..., 137 %g?? ' %” ab 455 A T. Fire clay and slate................. 37 1997
Slate............ ... ., 237 1877 g9r Sandrock.. ... 8’ 207"
Coal, Lower Verne............... .. 1’7 67 1887 8” at 416 A. T.
TEST HOLE TEST HOLE NO. 12.
T NO. 8. . . .
At the west quarter post of secti , In the N. W. 1 of the S. E. 1 of section 15, T. 13 N., R. 4 K., elevation
on 1 i i ’ ’
tide is 602 p 5, T. 13 N., R. 4 E, elevation above above tide is 600.”
! !
Clay to..oo 1057 1057 lay. oo SN ke o9,
............................. -y 5’ Sand. .
glate ............. L Y 153 gﬁyd .............................. 12 ' 112 :
Sl Ko 4 155/ Black slate. LI 6 119/
Sandroek T 15 1537 Coal, Upper Rider.......... ... ... 4 6" 1237 67 at 477 A. T.
androck........... ... .. ... .. .. . .. 6’ 1597 ! 1’ 6"
Slate rock......................... 8/ 167 Gray shale.. . ..ooovenenehenenn 18 ” 14 ’ 6 s
Eire elay.. . Lo Y ey (]J;(lJal,kUlpyger Verne................. . 6 iéz ! at 458 A. T.
élatlei .......... o 5 107 287 10 Fi?ec clz; e e e 2] 164
Coal, Lower Verne?. . ... ... . 27 10" 1797 8” at 422 A. T. Black state. ..o oo 4 1747
! ’
e sk TEST HOLE NO. 9. | B, o D e S o
n the S. E. } of the N. W. 1 (?) of section 15 N. : Coal, Lower Verne. . ............... 3’ 17 1887 10” at 411 A. T.
602" A. T. £ ; 13N, R. 4 E., elevation Black slate..................... .. 6" 1897 4”7
3 ’ 4 ”
Clay. oo S5/ g5 Fireclay.........ooooiiia it 6 1957 4
Sand.......... ... ... . 617 1467 T J
S , I'EST HOLE NO. 13.
r.a‘ce.l ............................ 6’ 1527
o P “ .
Slgge?%}f','.'_','fffff: ............... 1;1: 156/ In the N. W. L of the S. E. £ of section 15, T. 13 N., R. 4 E., the eleva-
g(}al, Upper Verne............... .. 57 i;g ' 5% at 432 AL T tion above tide is 601.
;Sllrre clay. ... 97 7" 1807 t Clay oo 387 387
ate...... 197 199/ Sand.. ... 1/ 397
’ Clay ..o 757 1147
TEST HOLE NO. 10. Sand. LI 8’ 1227
T . . ’ ’
In the N. W. } of the 8. E. } of section 15, T. 13 N., R. 4 E., elevati o U Veme, L "o 177 ab 454 AT
above tlde is 5997 5 - i, 101 oal, Upper verne................. , , B N
Gray shale and sandrock............ 13 160
Clay....: ......................... 1187 118 Black slate. .......oovviiiiia.. 67 1667
Slate (drift’s specimen)............. 1’ 119’ Grayshale.......... ..., 47 1707
%anc} ...... e e 3’ 1997 Fire clay, sandroek................. 11 : 181 :
oor coal, Upper Rider............ . o 1947 at 475 A, T Black slate................ oo 2 183
Light slate. ... . T 9/ 1337 AL Sandy fireclay.......... ... 77 190”7
Black slate, horizon of Upper Verne.. 20’ §” 1537 8 Black slate........................ 6” 180’ 6~
Fireclay..............0........ . 57 1587 87 Coal, Lower Verne................. 27 9”7 1937 3”7 at 408 A. T.
Light slate...................... .. 57 1637 g7 Fireclay..........ooiiiiiiiiin 4’ 1977 3”7
Fireelay................... .. .. 47 47 1687 8
Gray rock.......... ... sy 1817
Fireelay............... .. SR 27 183/
S:‘mdrock”......................'“16’ 193’
Light slate................... ... "3/ 202
Grayrock.................... . ... 157 57 217 5”7




»
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TEST HOLE NO. 14.
In the N. E. } of the S. W. 1 of section 15 T : TEST HOLE NO. 17.
tion above tide is 602 * » 113 N, R. 4 E, the eleva- Intersection of N. and S. I line and the E. and W. % line of Section 15, T.
Hard clay... . ... 13 N., R. 4 E., the elevation above tide is 601./
Soft clay. N ................ 139: 207 )Clay 797 79!
................ 5 ,
Sand..... .. . 57 125 , Sand and gravel................... 257 1047
Gravel and clay... .. .. . 130 Cla 20" 1247
sand o S a3/ Somate I T 151
a ac ; ate........o 267 1737 Grayslate......................... 147 27 1487 27
sray shale... ... T S , Coal, Upper Verne.......... e 1’ 3" 1497 5” at 452 A. T.
Firecay. ... ... . 7 7 181 Black slate .. .. 187 47 (1677 9”7
Black slate. ... 00700 30 g 1887 Coal. ... 1/ 27 1687 117 at 433 A, T
Coal, Lower Verne.. . . /[~~~ gx 6 1917 6~ Fire clay ......................... 47 5" 1737 4” o
Fire clay.........000 00/, 1947 6" at 408 A. T. ' Gray slate. ... 167 1897 47
2017 6 Coal, Lower Verne. . . vovinenn 4’ 17 1937 57 at 408A. T.
[ah - e Blackslate.......... . .o oo " ’ "
At the interseation of 11 o HOLE NO. 15 Five ooy /0 0 8 a9 17
rsectlo . . ) ! ” I3 "
line of section 15 Tn fg E\}Tle cast and west quarter line, and the east 80 rod 85:%7 i}llﬁceil'é Rider. .o # g” ggg' i” at 373 A. T
Clay » £ 13 N, R. 4 E,, the elevation above tide is 600.” Sand rock. ...l o
Hardpan, .00 07 b 50,
Clay.... . [0 }o' 92/ TEST HOLE HO. 18.
o 1027 ; ' ‘
Coal, Upper Ridep. "7 e 32 1347 In the §. . 1 of the N. W. 1 of Section 15, T. 13 N, R. 4 E., the elevation
Light slate. ... I 1357 at 465 A. T above tide is 603./
Black slate. .. 4 139 o Cla 757 75°
Coal, Upper Verne. ... .. 7" 2 ” 1637 Hagfdpan45’ 1207
Blaekslate.‘.i.........A...:.......‘.“ 47 3 163,, 3" at 437 A. 7. Slatelg’ 5” 1397 5”7
Gray rock.... ... . 0l 137 167 3 ‘ Coal, Upper Verne................. 1’97 1417 27 at 462 A. T.
Black slate....... .. . | 37 180 37 Fire!clay 57 7" 146 97
Coal........y [ 37 183" 37 Light slate. ... ..oovvvenenins o 177 117 1647 8"
Slate...... .. , 107 1837 6” at 417 A. T. Black slate 5 6" 1707 27
Coal......... [Lower Verne. { 8” 184: 4" SIALE. -+ s 8 1787 27
g(l;;(ik slate... | . | 7 llgg, lg,,: at 416 A. T. Coal, Lower Verne Rider............ 17 4” 1797 6" at 423 A. T.
Coray <Feta ™ J [ 27 4~ 1877 g7 Fireeclay..........oooviiiain i, 3’ 67 1837
dray shale.......... ¢ 5/ 3n log, 2/t 4BA T Black hard slate................... 9’ 27 1927 27
’ Good coal, Lower Verne............ 37 1957 27 at 398 A, T.
Fireclay............co.ooooint. 27 6”7 1977 8”7

TEST HOLE NO. is.

In the 8. W. 1 of the N 1 :
tion above tide is 600/e + B T of section 15, T. 13 N, R. 4 E., the eleva-

TEST HOLE NO. 19.
In the N. W. & of the S. W. L of Section 15, T. 13 N., R. 4 W., the eleva-

Clay............. .. ,
Hadpan 1 2 9 tion above tide is 603 -
ack ¢ ay. ... 7 ’
Coal, Upper Rider " 1111 0, L Waddpan, I % 1o
Tiredayr T 120 27 at 480 4.7, e v o
yshale. . ... ... . .. . 7 ' : ’ » ’ ”
g’l ack slate. I 23 : — 131 : on . ) g‘llégeclay .......................... 1% ! g/l gg ! ’?”
P A Y 25 L tle A LN S L A S N
oal, Lower Verne Rider.... .. | 47 153, 9,, Coal, Upper Rider.................. 1” 1327 8” at 471 A. T.
B e 187 77 173, &, WHOAT Slate 30" 27 1627 107
ack slate..... ... . . , ” ABE . e ’ '
" Coal, Lower Vepne 1 7 G 1807 o Flint rock..................oooi i 163 : 5:/ \
Black shte THe................. 37 g 183/ 87 at 416 A, T Carbonate of iron?................. e 1637 5
ek slate....... oLl 1’ 8” ” - L Slate. ... .coo i 47 5" 1677 10”7
Fireclay......... ... .00 57 %38,, ;1,, Coal and slate, Upper Verne......... 10”7 1687 8" at 435 A. T.
Slate. ... 6’ 10”7 1757 ” ‘
Coal Rider of Lower Verne.......... 27 1757 8" at 427 A. T.
Slate.. ... e e 337 . 2087 8”
Lightslate............ ..ot 167 57 2257 17
9
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TEST HOLE NO. 20.
In the N. 1 . TEST HOLE NO. 24.
above tide ; ‘g) 1 of the S. W. 1 of Section 15, T. 13 N, R. 4 E., Elevation ‘ 9y
s 606. ’ In the S. E. { of the N. W. } of Section 15, T. 13 N., R. 4 E,, the eleva-
g;% .............................. 1307 130’ tion above tide is 600./
Black slate ....................... 7 : 1377 ) Clay.......... e 1377 1377
Flreclay2g/ i63: Coal, Upper Rider.................. 3" 77 1407 7”7 at 460 A. T.
éﬂgl(lit slate........ooovvneio... 127 1??/ ] TEST HOLE NO. 25
androck o NO. 25.
......................... 87 ’ )
Slate................ 185 i
Coal, Lower Verne. - .. 117" 7’ lgz %82: 10”7 . In the N. W %/ of the N. E. 1 of Section 15, T. 13 N., R. 4 E., elevation
Dark hard slate.................. .. 7 208 ’ at 413 A. T. above tide is 599.
CLAY - e eee e e 1157 67 1157 6"
TEST HOLE NO. 21 Blate. 497 1647 6"
: oal, Lower Verne Rider............ 2’ 166’ 6”7 at 433 A. T
1 . .
In the 8. W. { of the N. W.  of Section 15, T. 13 N.. R. 4 E._ elevati '
above tide is 604.” ’ o B du, elevation TEST HOLE NO. 26.
Clay.............. ; 3 -
Groell 116’ 1167 In the S. E. 1 of the N. W. } of Section 15, T. 13 N., R. 4 E,, the eleva-
...................... 67 ’ N : : : ¢ ? ’ !
Seeon g ton above tide s 6017
oal.. 11 v : 05 oo / /
gllrte eay. ... oo 20 igg: 6” at 480 °A. T. %:grdpan .......................... gg’ lgg’
B]zcek . 1 t ...................... 527 47 1777 47 Clay .............................. 177 1257
Coalfae.......,,,. .............. 17 1787 47 Sand.... ...t 1’ 1267
Coal, Lower Verne Rider.... 1| g v . SIate. .. oo 227 6" 1487 67
Fi;ftecklslate ........................ 6’ 1sas at 425 A. T. Coal, Upper Verne.......... PP 10”7 149’ 4”7 at 452 A. T.
D clay.........oiiiiil L, 37 188 7 Fire clay .......................... 37 &” 1537
Cc?;lk ;}gte. N 57 g7 1937 97 Grayshale.................. oot 77 1607
Slaté anggg 1erne ................. 21 on 1957 117 at 408 A T. Fireeclay......oovvivivii i, 3/ 163”7
Tire Y 107 196/ 97 - 4 Grayshale...............c.oooun 47 57 167’ 5”7
Y 57 37 2027 C(l)al, L?WGI‘ Verne Rider............ 1’ 1687 5" at 433 A. T.
Black slate.....ooveviiineneie ., 3’ 1717 57
TEST HOLE NO. 22, Slate......... ORI 32/ 5 2037 10"
In the S. 4 of th Coal, Middle Rider................. 77 204’ 5”7 at 397 A. T.
- - 7 0f the S W. L of the N. W. I of Section 15, T. 13 N.. R Fireelay....ooovereviiiiiiani 37 2077 5"
elevation above tide is 600./ ) y L. . R.4 1, Gray slate...................coo 37 2107 5”7
Clay....oooooo. ...
Sl ug s TEST HOLE NO. 27
ire clay....................." i
Coal, nger Ridop. oo 3 123 In the S. W. % of the N, E. % of Section 15, T. 13 N., R. 4 E., elevation
Fire day. ..., g P 18] 2at A, above tide is 600
%ight slate... ... ool -y lsar an CLAY . e eeeeeeeeee e 67" 67"
Cozflfk If})ﬁd:’gi N e 2 1867 o Hardpan. .o.ooveernennennnnnnns 377 1047
Blaci< e erne................. 3 1897 27 at 411 A, T Slate. ..ot e i 137 11”7 1177 11”7
ol Midie Bidex e 137 202+ o» - L. Coal, Upper Rider.................. 17 67 1197 5” at 481 A. T.
Foal ] eRider............... .. 21 g# 204" 77 i 3 Nothing came out............ovun 37 7" 1237
freclay............... ... ... ... 3/ or 2071 gr at 395 A. T. Coal, Upper Verne........c...c...... 37 77 1267 7”7 at 474 A. T.
SIATE . <+« v veeeenen e 177 1437 77
TEST HOLE NO. 23. gllrte ay. .o 12: gi’: 146:;: é”
In the S. W. 1 of th ] . % - SO ” "
. - Wi e N. W. 1 of Sect Coal, Lower Verne................. 17 7 1647 9”7 at 435 A. T.
tion above tide is 602./ 4 lon 15, T. 13 N, R. 4 E., the eleva- %rai ri)ck ......................... 30: , 1947 9”7 *
Clay...... ark slate. .. ... ... il 1/ 67 196’ 3”7
Slage 116/ 116 Slate. ........ e 217 217’ 3" :
Coal, Lower Verne, e 5? - 174: Coal, Middle Rider................. o 10” 218'] 1',’/ at 383 A. T,
Fire clay. ... .. coo T it égg, gzat426A.T. Fireclay............... e 2 2207 1

................. 11” 2017 8”7 at 401 A. T.
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TEST HOLE NO. 28, i TEST HOLE NO. 31
In the S. W. } of the N. E. L of Secti , o
. A . I ect1 A . .
tion above tide is 600.” 1 on 15, T. 13 N., R. 4 E., the eleva- In the N. 1 of the 8. W. 1 of the N. W. % of Section 15, T. 13 N, R. 4
Clay........... . E., the elevation above tide is 606.”
é{lardpan..,,_,.jfjjj,'jjj_'j_'jjjj_'_'jgg, lfgf CIAY e e 120" 120
| ’ !
Coagle Upper Ridonr e 6/ ) 1187 g;lréipan .......................... g ! ig? .
Fire clay............. .00 ., 10 1387107 at 481 A T. Slate. .. oo B8 1347 8"
Slate............c...ciuee 307 g# = Coal, Upper Rider.................. 10” 1357 6”7 at 471 A. T.
%931’ lLower Verne Rider. ........ . .. 17 %gg , %,, ab 444 A, T Fireelay............. ... 17 8 1377 27
i . . Y ’ " ’ "
Black dhie 1 8 e 1 O g B S ayr e
Light slate..................... .. 7’ ' 107 Coal, Upper Verne................. 4” 1497 10" at 456 A. T,
Sandrock....... 1l 8 1847 10 Gray shale 10 1597 10"
Slate. T 37 , 1927 107 Fireycla ........................ 5/ 1627 10"
........................... 157 1 2077 117 ‘ Slate. ... T g 1647 87
- > ! -4 ’ ” A. T‘
TEST HOLE NO. 2. Gy sfoper Yoo Riders ooy 20 G
In the S. E. } of the N. W. % of ; " T O 1’ 185/ 17
tion above tide is 601/ 1 of Section 15, T. 13 N., R. 4 E,, the eleva- GIY TOCK . oo v i, 107 195/ 17
(83;?13& M v 83: 80’ TEST HOLE NO. 32.
................... 8G/ B .
Sayandsand.o 7 106 In the N. & of the S. W. % of the N. W. } of Section 15, T. 13 N., R. 4
............. ” 1157 ¢~ i ide i !
%?fﬁ gf;;’ Upper Rider... . 0 57 11§ , g” ut 484 A, T E, thglelevatlon above tide is 605. o .
......................... 9’ g7 ’ < L. A et e
ghahe. WML R ELEERRIPR 237 ﬁg ’ Stone and gravel................... 157 83 :
~ 7
Li'mh tr(;lcat'é ........................ 57 1557 Clay. .ovvii i 307 113’
CO§I Upperverne ................. 1? : 3”7 1657’ 37 S?;t(irock .......................... g , %gz s
N y MppeL Yelne., ... ..o o0, ’ ” P N L I R I R R 4
gifg cslg)gé ........................ lg : 10” %gg , ?/, at 435 A. T. (S}lr%cvel rock (conglomerate?)......... 48 : i‘%’)g:
......................... on ’ ” AL, .. e e e e e e
SGragI’ Shile ........................ ]/ %98‘35 , gll Coal, Lower Verne Rider............ 2 67 1727 62 at 433 A. T.
3 /7 ’
Gray slate. . L7 8 Setaye e B 1S
gireClay..-.u.....‘.......,,.,,,‘: 17 or 2027 g,, Coal, Lower Verne................. 27 47 1857 6" at 420 A. T.
£ # I "
S;ﬁgri}(l:ile ........................ 13 : 3” 2157 8" glacklslate ........................ o 107 igg , i”
Gray shale. .11 8 2z 8 Slate, I 198/ 4
Sandroek................... ... .. .. 167 ‘ 245 g7 Coal, Middle Rider................. 7" 1987 11”7 at 406 A. T.
8 ; Gray S1ate. . ..ooennssnneseenn e, 177 215’ 117
TEST HOLE NO. 30. TEST HOLE NO. 33
In the S. E. 1 of the N. E. 1 of Secti o
€ . L. REOR ection 16, T. 13 N. ; .
above tide is 605.” : ’ N, R. 4B, elevat1pn In tkl)le S. I?i 3 of th:a N. W. L of Section 15, T. 13 N., R. 4 E., the eleva-
a it .
Sood and v, MO 1o thon above tide Is 600 . .
Sate. . Sl 5 15 e wid snd, A e g e
Fire clay................. .0 111" Tg 1567 ’ Gray slate. . ........eoeeeiein 217 27 1407 8"
Slate.............. Ce e 147 4”7 1707 47 Coal, Upper Verne................. 47 77 1457 3" at 455 A. T.
gl(;é}[le, Lower Verne Rider............ 21 1oy 1717 97 at 433 A. T giredcla}l; .......................... (;j g” igz ! g7
ate. ... ’ 1737 g9~ : androck........... ... .l 2 " X
Light slate................. . .. .. 9’ 18; ’ g” Grayshale...........c..o.oviin 10’ 164’ 87
gQal, %\Ilddle Rider................. 17 57 1847 27 at 491 A. T Black slate........................ 207 1847 8”7
weclay........... ... ... 4 ’ i ider............ " 5’ LT
State, I 25/ 5z Bkt orre AU TR
Sandrock...................... .. "5+ 2187 2” Fire clay. .. ooooveeeeoo 37 1957 47
Slate......... .. ... ey 231 o7 Black slate. . ...ooooeni 6" 1957 10”7 .
Poor coal, Lower Verne............. 2/ 1977 10” at 402 A. T.
Fireclay...........oooiiiiiiiin 27 8” 2007 47
Sandroek................ Lo, ... 107 8" 2117




Py

204

In the N. E. £ of the N. E.
tion above tide is 601.

Clay..........

MICHIGAN SURVEY, 1905

TEST HOLE NO. 34.

i of Section 15, T. 13 N.,, R. 4 E,, the eleva~

.................... 79’ 797
Hardpan......... ... .. ... 247 103~
Black slate.......... ... 11T 4’ 107/
Sandrock........... .. T 107 1177
Gray shale.......... ... .. 17" 177 1347
Fire clay........... ... ... 6’ 1407
Coal, Upper Verne.......... ... " 6” 1407 6”7 at 461 A, T,
Fire clay..«...... ... ... . 100 4’ 1447 g7
Gray shale......... . ... .07 167 4~ 1607 10”7
Black slate....... . ... .0 117 47 1617 27
Gray rock........ ... 0.0 277 4~ 1887 ¢~
Sandrock............ ... 17 6” 1907

In the N. W. I of the N. W. 1 of Section 15, T. 13 N, R. 4 E,, the eleva-

TEST HOLE NO. 35.

tion above tide is 605,/

Clay........................... 857 857
Hardpan.......... ....0.0n 377 1227
Sandrock,......... . 0000111t 77 1297
Gray shale....... ... ..00" 157 87 1447 87
Black slate......... ... 000011 267 6”7 1717 47
Coal, Lower Verne Rider.... ... . 1 67 1727 10”7 at 432 A. T.
Fireclay......... .00 """ 37 1757 10”
Black slate......... ... . 71177 6” 1767 a~
Fire clay.......... . ......00 107 8” 1877
Gray shale........ . .. .. 7 237 2107
reclay.......... ... .. "3/ 2137

In the N. W. I of

TEST HOLE NO. 36.

the N. W. I of Section 15, T. 13 N, R. 4 E., the eleva-
tion above tide is 607./

Clay.......................... 827 82/

Sand and gravel........ ... . . 107 927

Clay..... ... ... ...l 87 1007

Sand and gravel............ 117" 187 1187
Hardpan.......... .../ """"" 177 1357

Coal, Upper Verne..... .. . 1" 37 1357 3" at 472 A, T.
Sandrock......... . .0/ 167 97 1527

ate........... .. LT 1’ 1537

Fire clay...................0 1’ 1547
Slate............ . ... 4’ 1587
Sandrock........... .../l 37 1617
Slate.............. . ... 17 g7 1627 67

Coal, Lower Verne Rider. ... ........ 17 37 1637 9”7 at-443 A. T.
Fire clay........... .0 .1 37 27 1667 117
Slate............. .. ... 87 1747 11

Coal, Lower Verne,... ... ... " 27 113" 1777 104" at 429 A, T.
Black slate......... .. .../ 447 1787 37
Fireclay.......... .. ... 70 87 1857 117
Slate....... ... ... .. ..o 3 1887 11”7
Sandrock.... ... .. ... [T 217 2097 117

In the N. W. % of the N. W. £ of Section 15, T. 13 N
tion_above tide is 605.”

Coal, Lower Verne

Coal, Middle Rider

Coal, Lower Verne

BAY COUNTY—COOPER.

TEST HOLE NO. 37.

TEST HOLE NO. 38.

In the N. W. 1 of the N. W. } of Section 15, T. 13 N,, R.
tion above tide is 607.

TEST HOLE NO. 39.

In the 8. W. & of the S. W. L of Section 10, T. 13 N., R.
tionjabove tide is 608./

.. 737 737
............................ ;4 : R
.......................... A e
............................. ez 158 4’:
................ e o2 1687 4,
Coal, Lower Verne Rider............ gr 4%” 1 8,
re elay...ovvn it it it e 1 , 5// 180 , 8”
.............................. 2 1807 8,
T 1817 2]
....................... o 2000 2
........................ 0 o 238: N
........................ ” 2
Coal, Middle Rider................. g’/ 2200 8,
............................. , 200 5
Coal, Saginaw Coal................. 17 3

a1 57 2241 17

205

., R. 4 E., the eleva-

.. 78/ 73’
.............................. 3, 15
......................... o 1317
............................ 3/ 57 13$: lg/:
.............................. r8 1
............................. 23 g” 1587 38”7 at 447 A. T.
............................... 107 1 1?8: %:, T
.......... CREREREERINEREE , ” 1 R Y . T.
Coal, Lower Verne Rider............ }1 ' 1?” 1757 67
"""""""""""""" 1 77 177/ 17 at 428 A. T.
................. 4 7 181’ 8&”
.......................... o 1837 8”
........................ 21 g 1917 1;
.......................... r5 193/ 3
............................. %, g” 1017 57 at 411 A. T.
................. ,2 1967 o7
.......................... 2 g” 1977 37 at 408 A. T.
.............................. 107 o167 37

4 E., the eleva-

!’ 90/
s 800 120,
R 33" igg: o at as2 AT,
Coal, Lower Verne Rider............ L €23” l6s) 2,
........................ L 170,10::
.......................... ' 170, 10
"""""" Vomo 0D B mr 1780 8y et a0 AL,
Soft coal, Lower Verne..... 2 AR
.......................... 2 A
............................. o o e a1
.......................... s 105 8
............................. 3 o 3
.......................... 2, e o

4 E., the eleva-

at 437 A. T.

at 427 A. T.

at 388 A. T.
at 386 A. T.
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TEST HOLE N
E NO. 40. TEST HOLE NO. 44.

Inthe S. W 1 of th 1 q : :
) - W g e N. E. 1 of Se g ) .
tion above tide is 600/ This re Section 15, T. 13 N., R. 4 E,, the eleva- In the S. E. I of the N. W. % of Section 12, T. 13 N., R. 4 E., elevation
- . 1s record is very likely inaccurate. bove tide is 585.7
and.......o. L ‘ ] apov :
Gravel..... . [ [ 15 16 I Clay drift 7 7
Light dhte 1IN 8, 8 Sitorr I S e e
Cpal .......................... 4’ 5» 30 ’ 4,, Salzburg coal...................... 3’ 6" 86’ at 499 A. T.
F}reclay........................'...... 6’ on ig, 9,, at 559 A. T. Fireclay......... oo oo, 17 6”7 87/ 67
%}%élzlzlate ........................ 327 17 797 1 Sandrock.........ovvi i 2; 6" 902
Light stae! /111 3 il St o7
) : U i r g 1§ . T.
Fire dayy [\ W8 0l s seg A Fove cagr oo e 5 80 g5 G T
Slate........... ... ... 257 ’ 5,, Gray sandrock..................... 4’ 1047 6”7
12075 Shale. ... oo oo 6/ 1107 67
: Sandrock........ ... ..o ool 57 1157 6~
Shale........... ... ... ... ... 37 1187 67
Gray sandrock........... ... . ... 47 1227 6”7
Valley Coal Mining Co. ‘ TEST HOLE NO. 45
Test Holes Nos. 41-79. .
TEST HOLE NO ° In the N. W. % of the N. E. % of Section 12, T. 13 N., R. 4 E., the eleva-
In the 8. E. 1 of the S - 4L tion above tide is 584./
on. L. 1 of the S. W. § of Section 6, T . cl 777 77’
above tido is 580-583.,  ° ) T. 13 N, R. 5 E,, the elevation Tardpa U S e G
Clay................ 837 : Sand......... ... .. i 1’ 807 4”7
Coal, Upper Rider. ..., = 3 ' an 837 Sandrock............. .. ... .. ..... 177" 81’ 117
Five el TOdEr 1 - 847 37 at 499 A. T’ Darkshale........................ 27 5” 847 47
Light shale..... /[ [/ z, 86" 37 Dark slate. .. ........ooooo .l 1’ 10" 86/ 27
Sandrock........... .. 11T roan 92" 37 Salzburg coal................... ... 3’ 47 89’ 6”7 at 495 A. T.
Dark shale. . ... .. T Tt 76 967 97 Gray sandrock..................... 17 47 90’ 10”
Light shala. 75 rrr e 7’ 103/ 97 Fire cla. or g 93/ 4"
Blick s]atg ........................ 87 111’ 9~ Shale Yo 3 967 47
Coal, Upper Verne. ... . /. /117" 3'11” Har 97 Slate......o.. oo 3787 1007
Fireclay............. ... ’ 1157 87 at 467 A. T. Coal, Upper Verne Rider............ 1/ 27 1017 2”7 at 483 A. T.
far ey e 4 1197 g7 o It o 2
"""""""""""" 6’ 1257 8~ Shale....... ... . ... 2 1047 6"

TEST HOLE NO. 46.

In the N. W. £ of the N. E. 1 of Section 12, T. 13 N., R. 4 E., the eleva-
tion above tide is 584.

TEST HOLE NO. 42.

In the N. W. 1 of the N. 1 i
above tide is 580-583." e N. E.  of Section 7, T. 13 N., R. 5 E,, Elevation

Clay................... ..
Shale. [/l 82 82 CIBY oo 76" 767
Slate..... ... ... .o llTTiiiieee 3 837 Hardpan..........ooooveeeeeen... 27 787
Salzburg coal........... ... . 7 1 e 85 . Sand........ . 1’ 67 79’ 6*
Fire clay....... ... 7 3/ 867 77 at 496 A. T. , Sandrock. .. ... 37 47 827 10”
Sandrock...... [ [l & 897 77 Dark shale.......ooueennnennnnnn. 27 847 107
Light shale. ...... ... . 77 Y 957 77 SIAtE. ..o veeee i 3’ 6” 887 4”
Light slate............ ... " 37 103 , Z” Ribbon of coal, Upper Rider........ R .... at 495 A. T.
Sandrock.......... ... ... T ]’ 106 , L Fireclay............ .o oL, 8’ 96’ 4"
Shale................... =t o ﬁé ; ;” Sandrock......................... 117 1077 47
LR LT TP REP PP PP 2
............................. 57 1217 7//
Coal, Upper Verne.......... .. .1 27 57 1947 at 450 A. T. TEST HOLE NO. 47.
TEST HOLE NO. 43 In the N. W. 1 of the N. E. 1 of Section 12, T. 13 N., R. 4 K., elevation
In the N. W. 2 of the N. T C e above tide is 584.’
€ N W. g0 e N. K. ] of Section 12, T. 1 : ’ ’
above tide is 584 g , T 13N, R. 4 B, elevation Hasdpan, e 5
Clay...................... Sand.......... .. ... e 3’7 6” 81’ 67
Hardpan........... ... ... ﬁ: 77: Shale.. ..., 47 85" 6”
Sand.... 0 Y 1157 | Slate. oo 3067 89/
10
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Salzburgeoal.............. ... . . . .. 27 8" Y . :
S S S QL peemar TEST HOLE NO. 51 |
Sandrock, 3 B In the N. E. 3 of the N. W. } of Section 7, T. 13 N., R. 5 E., elevation
......................... ’ 9’ 10" : ide i ’
Slate Gt 3/ 1027 10” 4 above tide is 583. ) )
Fo pper Rider................. 17 8" 1047 47 at 480 A. T Clay..oooovii e 72 72
£ }lll;ﬁeday .......................... 1’ 1057 47 T Hardpan.......covvevnneennnnnn. 2 : ) 74 : .
............................. 27 1077 47 g{aatle g/ g” ;g’ 6
Y S
TEST HOLE NO. 48. %‘?ﬁbﬁ%’r coal. .o i: '(73:: 2(2)1 ’i:’/ at 502 A. T.
In the northeast corner of Section 12. T. 13 N . Shale........ . oo T 897 17
above tide is 583/ » L. 13 N, R. 4 E., the elevation gﬁniirock ......................... ?: 181: }Z
ale. ..
Clay............ooooii . 757 75 Sandrock.........ocviineiiiiia... 367 1407 1”7
é‘largpan .......................... 1’ 10" 767 10"
Shale, 11 6 5, 19 A TEST HOLE NO. 52
Sl?t% """""""""""""""" 27 4 897 27 In the N. W. 1 of the N. E. % of Section 12, T. 13 N., R. 4 E., elevation
alzburg coal.......... .. ... . .. . . .. 17 27 90’ 4” at 493 A. T ide i ’
Fire clay and shale........... . . . 57 957 4 t above tide is 584.
]Sfi}llalf{ ............................. 6’ 6” 1017 10” Clay....oooveiiiinnnn.. N 72 727
lack slate.................. .. ... 37 1047 107 Hardpan.................. ... 57 77’
Fire clay .......................... 37 1077 10” Sand........coiiiiii i 8’ 857
ghale....d...k. .................... 47 1117 10”
ray sanarock..................... 6/ ” .
White sandrock.............. ... .. 4’ iéi: %8” . . TEST HOLE 'NO‘ 53. . R
Bk G I o In the N. W. 1 of the N. E. % of Section 12, T. 13 N, R. 4 E,, elevation
w T TEST HOLE NO. 49,7, e above tide is 584./
In the S. E 1 of the 8. E. 1 of Secti Clay. oot 737 737
= o b R ORE ection 6, T. 13 N. i s e
above tide is 582./ 4 ’ 3N , R. 5 E., the elevation é{asggpan .......................... ?: ;g;
Qo ooooooo T T Shale. L b 5
%-Ivelt)r,dpan .......................... 70 97 83’ 37 Slate. ..o 3/ 8” 86’ 8’
ite sandrock................. ... 27 857 3” Salzburg eoal................ .. ..., 4’ 87 91’ 4” at 493 A. T.
g{m@e ............................. 6/ 91’ 37 Fireelay...........oooiiinin, 2’ 937 4"
ate......... JE 37 947 g7 ‘
%)rzl’ lUpper Rider.................. 17 27 95’ ?a;” at 487 A. T TEST HOLE NO. 54.
clay........oo 14 ” ’ . :
Shale................. ... 1615/ 6 l?g’: ﬁ,, . In the N. W. £ of the N. E. } of Section 7, T. 13 N., R. 5 E., elevation
]S)lzzle{ shale..................... .. 57 1177 117 above tide is 583./
A 2' 11 ’ ” - ’ 7
Light shale, 111111110 13 1337 117 Samd e S a0’
Dark shale............... 3/ 1367 117 Shale. ... . ovvone s 8 987
Sandrock......................... 47 1027
TEST HOLE NO. 50. . Light shale........................ 37 1057 ,
In the N. B I of the N. W. 1 of Sect] _ Slate.......ooviiiiiiiiiiii 5’ 6”7 1107 6 .
ST - W. g ection 7, T. i L Rider....ooovvviiiiiii... - 1127 t 471 AL T.
above tide is 583./ * » T. 13 N., R. 5 E., elevation %(-’f’ fhder 16 1157 &
weelay..........oooiial L 3 ,
Clay............ Sandrock. .......coviiiii. 6’ 121
Handpan. 1 o 70/ Slate...........oooo ol 37 1247
Shale............ . Tirrorreeees 57 73 , Coal, Upper Verne................. 1/ 1257 at 458 A, T.
Sme,.,,,,”_..j_‘:j_’jj"_'_'_':_';_'::: Y ’773 o Fire elay...ooesiaeaeeneannniin. 2 6" 127/ 8"
oapstone. ............... ... ... ... 4 -
Shale and rock............. ... . ... g’ g?ﬁ TEST HOLE NO. 55.
Slate............. 17 88’ In the S. W. I of the S. E. 1 of Section 6, T. 13 N., R. 5 E., elevation above
r 1 ,
Salzburg coal................ . 21 27 90’ 4”7 at 493 A. T s . ’ ’
Fireclay................. .. ... 87 o1r ° s ’ tide is 583. <
CLaY . oeee et 827 6" 827 6
Shale. ... ... ... 176" 84’
Slate. . covvee i 27 867
Coal, Upper Rider?................. 5” 86’ 5” at 497 A. T.
Fireelay.......................... 17 6”7 877 11”
Sandrock............oo il 67 937 11”7
Light shale and slate............... 9’/ 1027 11”7




In the S. E, I
tide is 583.7

Slate

In th 1
n the S. W. 1 of the N. L. 1 of Section 1, T. 13 N., R. 4 E,, elevation

MICHIGAN SURVEY, 1905.

TEST HOLE NO. 56.

of the S. W, 1 of Section 6, T. 13 N., R. 5 E. elevationTabove
’ S

847
88/
87 3?/ 3
7 ” at 4
5 S 91 A, T.
100/ 8”
1087 8~
114 8”7
4 119/ g~
A% . 1217 8§”
5 123’ 17 at 460 A. T.

TEST HOLE NO. 57,

above tide is 583./

](;lay ........................... 817
ark slate.. o 157 %6
g?ral, lD pper Rider...... ... .. . . . 3” 86: ”
Slasec AY e 87 102’ g” o AST AT
Coal ..................... 1’ . 1057 37
e day. ” 1057 47 at 478 A T
Coal, Uper Vime 111710 v o
i Y.L ' A ATTAT.
Light slate. ... .0 [/  iiirieeees 4: Tis’ '
D.a.rk slate. ... Tt 3 ’ 155
nghtslate...........: ............ 7’ 15,
Sandrocke, I Y, B

In the S. E. 1 of the N, E. 1 of Section L,T.I3N,,R. 4 E.

tide is 583./

TEST HOLE NO. 58,

(}31122/'& ............................. 797 77 797 77
pa pan........oo.ooo 27 27 ’

eclay. ... ... .. . ’ S50 o

garlk %ate ....................... g’ 33 ;o

oal, Upper Ridey "7 S’ g7
Light slate, .11 16 o DetasAT

e clay.... .. . [T 37 61/ 1

Darkslate.....”.........‘. ...... 197 3 1r
Coa],L'pperVerne............::::: 27 g7 ng 1(1):’/ t 467 A. T
a . T.

I
n the center of the N. T, 1 of Section 5, T. 15 N., R. 4 E., elevation above

tide is 615.7

Sandrock and
Black slate. . .
Coal....... ..

TEST HOLE NO. 59.

..................... 1277 67 1277 @7
.................... 1457 8”7 2737 ”
cay...... ... ] 1497 10”7 4’27??’ ?
.................... 1577 @7 5807 6”7
.................... 27 5827 6” at 33 A T.

» elevation above
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TEST HOLE NO. 60.
of the S. E. 1 of Section 36, T. 14 N., R. 4 E., elevation

4

In the S. E.
above tide is 58

O

[0 ST 89/ 89/
Sand. ... .o e 127 1017

Slate. .o e 7’ 1087

Coal, Upper Rider.................. 107? 1187 at 471 A. T.
Fireclay.........oooooiiiiiiiiit 77 1257

Slate. ... 7’ 1327

Coal, Upper Verne................. 17 97 1337 9” at 455 A. T,
Fireclay........coooe oot 4’ 1377 9”7

Slate. ... oot 247 6”7 1627 3~

TEST HOLE NO. 61.
In the S. K.  of the 8. E. % of Section 36, T. 14 N., R. 4 E., elevation
above tide is 590.”

Clay............. e 86" 86/

Sand. . .ooii i 3/ 89/
Hardpan................ ... ... ... 57 947
Gravel........ ... .o 4’ 98”7
Soapstone............ ... .. .. 7’ 1057
Sand........ .. il 167 1217
Soapstone................ ..o .l 107 1317

267 1577

Sandrock.........ccoiiiiiiiia.
TEST HOLE NO. 62.

In the S. E. % of the S. E. 1 of Section 36, T. 14 N
tiontabove tide is 589.’

., R. 4 E., the eleva~

Clay . ce ittt 89’ 897

Sand and shale.................... 4’ 57 93’ 57

Slate. . ..o e e e 187 97 1127 27

Coal, Upper Verne................. 27 10”7 1157 at 474 A. T.
Slate. ..o 87 77 1237 77
Sandrock.......... ... .. .ol .. e

» TEST HOLE NO. 63.
In the S. W. % of the N. E. % of Section 1, T. 13 N., R. 4 E., elevation
above tide is 583.

Clay. ...oooiiiiii i 837 83”7
Slate. .. .ooviiiiiiiiii 7 6" 90’ 6”
4" 94’ 6”7 at 489 A. T.

TEST HOLE NO. 64.
In the S. E. } of the N. E. £ of Section 1, T. 13 N., R. 4 E., elevation above
tide is 583.

Clay...... e 827 827
Slate. . ..ot 277 109/
20 51" 1117 53" at 472 A. T.

TEST HOLE NO. 65.
of the N. E. 1 of Section 1, T. 13 N., R. 4 E., elevation

c 4

In the N. E. }
above tide is 584.’

Clay...oooovii i 927 92/
Sand and clay shale................ 107 102~
Slate. . ...ovei i 87 10" 1107 10”
27 87 1137 6" at 471 A. T.

Coal, Upper Verne.................
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TEST HOLE NO. 66.

In the N. E. 1 of the N. E. 1 i
e N. E. N. E. I of i
apenhe N 585.’ 1 of Section 1, T. 13 N., R. 4 E,, the elevation
Clay...................... !
Swie. L LI L
1, Upper Rider.........
oal daf’p Ger......o.oo L. 2: 71 1057 104" at 476 A, T.

Sandrock .......................... 6 1117 10%/[

TEST HOLE NO. 67.

In the S. E. 1 of the S, 1 .
above tide is 5§3.’ W. } of Section 6, T.13 N

» R. 5 E.,, the elevation

Clay................. .. i’

Hardpan. 1 T y
Soft shale....... .. ... 77 3/ 83’
Siate... Y 95
Sandrock...... ... ../TTTe 307 98’
Slate and sandrock............':::.... 57 %32,3’

TEST HOLE NO. 68.

In the N. E. } of the S. E. i of Section 1, T. 13 N.

above tide is 583./

R. 4 E., the elevation

Clay...................
Slato. T B 6 8L e
Salzburg coal....... .. [ [T 37 37 927 37 at 491 A. T

TEST HOLE NO. 69.
In the S. E. % of the N. E. 1 of Section 1, T. 13 N
s

R. 4 E., the elevation

above tide is 583./
Clay......ooo.o oo ..
Hardgan 111 T oy
Fireelay....... ... ... .07 27 83’
glate ............................ 47 SS’
oal, Upper Rider............ ="
biroday... LU g0 O 900 sat ez,
Slate ............................. 77 11" 1007 47
androck. ... . ... .. .. 0T 37 10” 1047 27

TEST HOLE NO. 70.

In the 8. E. 1 of the N. E,. 1 of Section 1, T. 13 N., R. 4 E,, the elevation

above tide is 583.

Clay.................... %
Lightslate..............::: ...... ?g’ ‘ 83:
Darkslate..................: ..... 47 27 98’
Coal,UpperRider..............:::: 27 57 %82’
(S}latg.ﬁ. NATARSLELELELEI R EPEPRpY 37 1”7 1087
ooa fireclay......., . ... .. !
Slate...._ .0 8 126
Cgal, Upper Verne......... ... 1’ 126’
Fireclay...... ... ... .77 1’ 127’
Slate.......... ... .. e 6/ Tae
............. 1347

47
47
6”
117 at 478 A. T,

at 456 A. T.

TEST HOLE NO. 71.
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In the N. E. % of the S. E. 1 of Section 1, T. 13N., R. 4 E., elevation above

tide is 583.

Clay. oo it 80’
Slate. ...t 27
Sandrock............ooiiiiin !
Darkslate........................ 1’
Fireelay.........oooon it 57 27
Lightslate................ ... 0 97 37
Darkslate........................ 27 9”7
Fireclay.....c..ocooiinii i, 1’
Slate. ..o e 6’ 17

TEST HOLE NO. 72.

80
827
857
867
91’
1007
103"
104~
1107
1207

on
5 7
2 ”
2 ”
3 "
3 ”

In the 8. E. 1 of the S. W. } of Section 6, T. 13 N., R. 5 E., the elevation

above tide is 583.”

Clay.coovii i 81’
Slate. . oo e i e i e e e 117
Coal, Upper Rider.................. 4"
Soft sandrock......o.ovviviein.... 1/
Hard sandrock..................... 87
Slate....cciveii i it i 57 57
Sandrock.......... ..o i, 77 5"
Slate.. ...t 87
Coal, Upper Verne................. 1’ 10”7

TEST HOLE NO. 73.

In the S. E. { of the N. E. { of Section 1, T. 13 N., R

above tide is 582.

Clay. ..o 74’
Hardpan............oooiiiinon... !
Shale.........oovvivvi i 27
Slate. ..ot i i 47
Slate and coal................. ... 6”
Coal, Upper Rider.................. 11’ 5”7
Fireclay.........coovviiiiniias, 27 6”7
Slate... ..o 77 27
Grayrock.......... ..o, 727
Grayrock.............. ool 27
Slate...coov it e 3’ 17
Coal, Upper Verne................. 27
Fireclay................ooo ool 2’ 97
Sandrock.............. .. oL 27
Fire clay and slate................. 167 10”7
Slate. .. oot e 27 q”

TEST HOLE NO. 74.

81’
927
927
93’
1017
1067
1147
1227
1247

747
827
847
887
887
89’
927
99’
1067
108’
1117
1137
1167
1187
1357
137’

4”7 at 491 A. T.
47
47
9”
PXs
o
at 459 A. T.

4 E., the elevation

6”
6”7 at 493 A. T.

2 ”
4 ”
4 ”
5 ”
5 ”
2 14

on
P

at 469 A. T.

7//

In the S. E. 1 of the N. E. 1 of Section 1, T. 13 N., R. 4 E., elevation above

tide is 583.

Clay .o e e e 827

Driftcoal.........coviiiiiiiit, 27 1"
Fireclay...............ooo 27

Slate. ... ..o 37 6"
Coal, Upper Rider.................. 17 57
Fireclay........coooooiiiiat. 37 1/
Slate..... ... il 127 6”7
Black slate........ovvverenn... 37 17
Bonecoal........................ 8”
Coal, Upper Verne................. 37 1”

Fireclay................ooiiiit 37 77

827
847
867
897
91/
94’
1067
1097
1107
1137
1177

1”7
1”7
rdd

at 492 A. T.
1”
7
8”

4 7

5”7 at 470 A. T.
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TEST HOLE NO. 75.

In the S. E. £ of the N. E. 1 of Section 1, T. 13 N., R. 4 E,, the elevation
above tide is 583./

Drillings from the N. E. Part of Frankenlustand 8. E. Part of Mon-

al , itor, Bay Co. Hecla Portland Cement Co. of Bay City. 'lfhe Eleva-
Slgtye'.'.'.'...'.':::::::::::::::f::::::: 83, gg: tions Above Sea Level Were Determined by Spirit Level.
Light e, 1110 B0 s Test Holes Nos. 80-117.
Dark slate............ .. ... 0" 177 6” 1137 TEST 5 . 80.
Coal, Upper Verne......... ... . 3’ 1167 at 467 A. T. LEST HO.LE 0 E., elevation above
Fireclay......... . ... . ... 1’7 2/ 1177 27 In the S. W. 1 of the 8. E. I of Section 2, T.13 N, R. 4 £, elevation
. . I3
TEST HOLE NO. 76, tide is 584.0. )
. 687 68
. X Clay .o e e °
_Inthe S. E. 1 of the N. E, 1 of Section 1, T. 13 N., R. 4 E,, elevation above Bla}ék SlAbe. .o e lelt’, gé ,
tide is 583.7 D?er gray shale.................... 6 39/
Clay. ... ’ ’ Fire clay...........ooovii 51 101’
H:grdpan .......................... 7?(;' 3" ;‘3» 37 Grays%llale"'"""""""':I:::: 2 6” 101/ 6” o
Salzburg coal and slate... ... ... .. 2r g9» 817 57 at 502 A. T. Black slate. .. der. 6" 102’ at 482 A, T.
Fire clay 37 817 57 Coal, Upper Rider.......... 57 1677
Slate....... . ... i 5 897 5" Fire clay. oo 217 © 1287
Fire clay. . Y 4 907 g9” Grayshale........................ L 1507
S clay. 4 & 1037 2 Black ElateVn ....................... o7 1307 97 at 453 A. T.
Coal, Upper Verne. ... ... . 37 47 108" 97 at 474 A. T. %‘f;ﬂ’cﬁg,per e 37 3" B
AY v vviei et 9 , 6”
Grayshale................ . ..., AT
TEST HOLE NO. 77. C(I;:{ Lower Verne Rider............ o 6” }%: at 447
. - . Fireclay..........ooiiiiiii o
In the N. W. } of the 8. W. } of Section 6, T. 13 N., R. 5 E., elevation Gray shale. |00 0, o o
above tide is 583./ Hard 10cK. . oottt L o1/ er
lay. . ooooooi i / Black slate. ...t ” 2/ at 432 A. T.
Haddpan L 86 55 Coal, Lower Verne. ............... o a5
Light slate........ . .. .. .. 7" 9’ 1077 Flre013y~-~~----“"""""'jj:j: 97 1587 o
Sandrock....... ... 0.1l 147 67 121 ¢~ G S8ler 14 1597 47 at 425 A. T.
oal. ... . ’ ”
: 4’ 1637 4
Fireclay....ooovviiiiiiiinn. ,
TEST HOLE NO. 78, Gray shale. .. ..oooeeeeerunaenennn, 23; 8” %32
. . 17 P 7 T.
In the 8. E. £ of the N. E. % of Section 1, T.13 N., R. 4 E., the elevation géifksfizlﬁaw Coal Rider........... 3 %gi;l at 391 A, T
above tide is 583. Fire ’clay ......................... 1
Clay.........oo....... 821 77 827 77 o
Slate....... ...l 107 117 937 67 _ TEST HOLE NO. 81. b
Coal, Upper Rider......... ... .. " 8” 94/ 27 at 489 A. T. : 4 E., elevation above
Fireclay......................""" 77 57 101 77 ¢ In the S. E. { of the S. W. } of Section 2, T.13 N, R. ’ ’
Slate.................. ... 27 1037 77 ide i J
Slate and sandrock. ... [T 157 1187 77 tideis 5905 50" 507
Slate............. ... ..o 9r ov 1277 9~ Clay.......oooooeeienans 307 80’
San%y clay. oo 5 1207
. H 22 1 R 470 AT
TEST HOLE NO. 79 Horizon of Upper Verne. - on o0 G g T
¥ Inthe 8. B. 1 of the N. E. } of Section 1, T. 13 N., R. 4. I, the elevation Tire Y e 138/
bove tide is 583. ray shale. I 10/ 138
apove . Gray shale.................. 7 155 ¢
Clay...........o...... ... ... 797 797 Black slate................. o 47 1597
Drift coal........ ... .. .00 17 10”7 80’ 10” Fireclay. ... 6" 159/ &7
Fire Clay .......................... 27 827 107 Black slate...............o.oooone 37 @” 1637
Slate....... . ...l 9’ 3r 927 17 Fire clay. ..cooovviin 397 1957
Coal, Upper Rider...... [ .1/ 17 93’ 17 at 490 A. T, Sandy shale.........ooooeennn
Fireelay............ ... .../ 3’ 97 967 10" 1
Slate.......... ... ... ... 97 117 106’ 97
Hard slate and bone....... ... . | c e
goall, Upper Verne.......... ... . . 4/ 1107 9”7 at 473 A. T,
04,

.............................. 27 8” 1137 57
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TEST HOLE NO. 85.

TEST HOLE NO. 82.
In the 8. E. 1% of the S. W. 1 of Section 2, T.13 N, R. 4 E., elevation ' In the N. W. 1 of the S. E. 1 O.f Section 2, T. 13 N., R. 4 E., elevation

above Flde is 5917 above tide is 591.
Clay......................... 50 507 ' Clay. o 5. s1-
Sandy elay..... . .l 257 75 Gravel, ... 5 S6-
Sand and gravel.... .. . .. . 1" 347 109 k Black slate ... * 56 5AT.
Gray shale.......... ... . .1 9/ 1187 Saizb\u;‘g coal....ooiei o 50" 6:: w0 &
Coal, Upper Verne.... .. 11 """ 6” 1187 6”7 at 473 A. T Fire clay........coovviiieiiinnnns ) 991 0
Fire clay........... .01 27 1217 o Gray shale.. . ...ooooeee s e 137 60 at 47
Sandy shale....... . -0 7T 247 1457 Coal Uppe.r.].f{jiael‘. T & 110’/ oA A
Dark gray shale...... ... 157 166/ Sandy fire clay......... [ 1387
Black slate........ . ... 00T 6”7 166 7 Sandy shale. ..o 1 15 ’
Coal, Lower Verne....... . 1 """ 27 8 1687 8” at 422 A. T, Dark sandy shale.................. ! 138
Black slate......... .00 01T 47 169/ Black slate..........coooe 5 i
Fire clay........... ... .11 77 1767 Coal, Lower Verne................. : 162 ; et
Gray shale........ . . .. /17T 207 1967 Black slate..............o. i 166
Black slate......... ... 00 107 206/ Fire elay. .. oooovooeooeeen 4’ 166
bc‘%b i\liddle Rider........... ... 17 47 2077 4" at 384 A. T Sandy S}h;iié”:.-': """"""""""" 2 %451/
reclay. ... . 0L L. 1787 ’ o Black slate. 1.2l 1 ; 5A. T
Light shale........ ... 0 17" 217 ggg ’ ch)ld(lykﬁlﬁf(ié. Rider. ..o 22 17, o AT
Dark shale........ .. ... 7170 9/ 2397 B(l)a K slate . 77 197
White sandrock....... .. /1117 3’ 2427 Sai(dv Sﬁre clay s v 20!
TEST HOLE NO. s3. EST HOLE NO. 56.
. 1900” S. of the center of Section 2, T.13 N, R. 4 E., elevation above In the N. W. § of the 8. E. § of Section 2, T. 13 N., R. 4 E., elevation
tide is 592. above tide 1s 593./
Sandy clay........... ... . ... 757 oL andee 3 o
Sandand gravel ||| 111 35 1o Sy elag (e &
Coal, Upper Rider...... ... [/ 7" 1’ 1117 at 481 A. T Hérdyan """""""""""" 5 13
Sandy fire clay. .. ... [ 00T 11’ 1227 o 8 dp ............... . 116
Dark gray shale. ... ' 770 157 137 ] Fz.utl G 37 116
Black slate...............00 37 1407 Gne"';l y """""""""" 5 130"
Coal, Upper Verne........... """ 27 6~ 1427 67 Gi:v shale._. 2 130:
Sandy fire clay. .. ... T 67 1487 67 at 450 A. T Black slate.......o.ooioiiiaii 5 1 55 A. T
Gray shale.... .. ... . ... "7 37 1517 67 ' | Coal, Upper Verne................. 3 142 A
Coal, Lower Verne...... ... . " 67 1527 at 440 A. T F(.)i’dal RRNINRRIRRIR 5 145/
Sandy fire clay........ ... . 7 47 1567 T S(II‘ A O(:yk ....................... 37 1457
Gray shale..... .. . /' /'"'"0 147 1707 R
Black slate......... . ... 10 187 ’ i N
%i)ali{Middle Rider............ ... 3’ %Sélg’ at 401 A. T BT HOLE 5O. 57
ack slate.......... ... . 0 1" ” ’o6” T ' l fevation
Sandy fire clay | y g” %gé 8 In the N. W. 1 of the 8. E. } of Section 2, T. 13 N,, R. 4 E., elev
\ above tide is 597. /
TEST HOLE NO. 84. SANd. ... 63; "y
| . JBY e :
In the N. W. } of the 8. E. 1 of Section 2, T. 13 N., R. 4 E., elevation %aﬁr%%afnéy ------------------------ 48’ 1167
above tide is 591.7 ’ Black slate. .. ..cviieiiieaeun.. 3/ 1197 477 AT
Clay......o.o.............. 787 787 Coal, Main Rider of Upper Verne.... 1 e N
White soapstone........ .. 27 807 }:ire clgy. er Rider. . ...l 0 17 1277 at 470 A. T.
Gray shale..... . [T 57 857 B popper Rider.. oo 37 1307
Gray sandrock....... .. . . 007 4/ 89/ L b Wi ................. U 14’ 1447
Gray sandy shale...... .. " 8’ 97/ Gm?is%]late”“”“.“””” ....... 4’ 1487 T
Black slate...... .00 6" o7 67 Cout, Coper Verme. 111 3/ 1517 at 446 A T
Coal, Upper Rider............ .. . 10” 987 4" at 483 A, T C(_)a,]‘pper erne.......... 2 1557
Gray shale...... . .. [ 287 ‘g 1277 o FRE AR
Black slate....... ... . [T 107 1377 »
Coal, Upper Verne......... 77" 2777 1397 77 at 451 A. T
Fireclay........... ........o0 47 143’ 77 o
Dark gray shale...... ... . 11 16’ 57 1607
Black slate........ ... ... 00T 1’ 67 1617 6”7
Coal, Lower Verne.. .. . . " 6” 1627 at 429 A, T.
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TEST HOLE NO, g8, BAY COUNTY--COOPER. 219
In the N. W. % of the ’
€ IN. WL eS. E. 3} i
above tide i 594‘:11 E. } of Section 2, T.13 N, R. 4 E., elevation : Black slate..........coooiiiiiin, 157 1407
Sond ’ Coal, Upper Verne................. 2710”7 1427 10”7 at 455 A, T.
andy clay................. .. . 687 Sandy fire clay......ooovin i 41 or 1477
garglpan 157 687 Black slate.......oovvivevi .. 287 1757
Slan yeay........ ... 197 83 Coal, Lower Verne...........co..n. 3/ 178’ at 420 A. T.
Hla? ....................... 137 lga:
oo
B it 105, TEST HOLE NO. 91,
‘ ' 3 I TP I ’ \ POt . - .
Coal ,c%\gal.rf .I.hder of Upper Verne. ... 1/ 1111; o In the N. BE. } of the 8. W. { of Section 2, T. 13 N., R. 4 E., elevation
Shale. y ...................... 47 1227 at 476 A. T above tlde is HR4.
.......................... 4 N 7 '
ggm ,,,,,,,,,, ) k éll, g 126 Clag. . evee e 537 537
C1re clay...... jUpper Verne....{ 3’ 4r 127, 8” at 466 A. T. Hardpan..........ooooeiiiaion 11’ 647
oal... ... ... LT g 131 Sand and gravel................... 317 95
Fireelay......0....... ... .. 57 @ 1327 6" at 462 A. T. Sandy clay......oovveiiiiiiio 247 1197
Gray shale. ||| LT o 1387 Blackslate........c.ooviet “107 1297
Black slate.. . [0 5 1447 Coal, Upper Verne................. 2/ 8" 1317 8" at 452 A.T.
Coal, Lower Verne........ . .~ % 14_9 ’ Black slate..........oooviiiiint 4" 1327
,,,,,, 1527 at 442 A. T. Sangyﬁrelclay.....‘..........,... 8’ 1407
Sandy shale............ccooa 8/ 1487
In the N. W TEST HOLE NO. 89. Black slate......ccoovviiiieenn.n. 227 1707
e N. W. L of the S. 1 . Coal, Lower Verne?................ 37 173 at 411 A. T.
above tide is out E. } of Section 2, T. 13 N., R. 4 E., elevation Sandy fire clay. ... .ovuveeieneenn.n 2/ 1757
Sand.......
Samay clay.. 11 45 2! TEST HOLE NO. 92.
ngydﬁéh .......................... 197 gg , ) bIn th.edN'. W. % of the S. E. £ of Section 2, T. 13 N., R. 4 E,, elevation
Clay...........00 0o 12 74 above tide is 594.”
Hardpan ...... Z’: 777 Sand ........... ................. 3' 3’
Clay............ ... ... 5 817/ Sandy elay....... e 127 157
Sandy cay............... ... 197 867 Clay. .o e 477 . 627
Clay.................... 5 98”7 Hardpan........ooooiiiiiann. . 107 727
Dark shale........ . .. /77 o 103/ Blueclay......cooviviiii . 8/ 807
Light shale....... .. ... 00 1 1127 Hardpan......... ..ot 37 837
Coal, Upper Rider. T 1167 Clay. oo 107 93/
Fireclay............... .. .. g 1177 at 477 A. T Black slate.....ooveevnninnno. .. 77 1007 ’
Black slage. 17T ! 1237 ’ Sandrock. ... ... ... oo 87 1087
Fire clay. ... .. .. ... 1 S 1267 Coal, Upper Rider.................. 1’ 1067 at 485 A. T.
Coal, Upper Verne.......... 1 e 1307 Fireelay......oviiii i 27 1117
Fireclay............ ... .../ 6’ 6~ 1317 6” at 463 A. T. Sandrock.......vviei i 6’ 1177
Gray shale. || . T o 1387 Black slate.............ooi i 27 1197
Blasi slate, 1o 2 1437 Coal.......... ) [ 27 1217 at 473 A. T.
QQal, Lower Verne........ . .. """ 37 1487 Fire clay...... L2 1237
]FSireClay.”""""""""""'“' 6 3 1517 at 443 A, T. Coal.......... } Upper Verne..... { 6” 1237 6" at 471 A. T.
ack slate........... . ... 7" 997 1577 37 Fire clay...... | | 57 6" 1297
Coal, Middle Rider......... ... " 5 gn 1867 3~ Coal.......... J [ 1 1307 at 464 A. T.
glacksla‘ce..,,,,,,H_.“.“_._ .... ; o 1887 11" at 405 A. T. Fireclay........ooviviiit 37 1337
weelay........... ... 57 g 1927 77 Grayshale...... ... 7! 1407
T 1957 17 Black slate. ..o 47 1447
e . Coal, Lower Verne................. 37 17 1477 17 at 447 AL T.
I ik TEST HOLE NO. 90. Fireclay....ooovvneniiiiia... 47 1517 1”7
of Bihe N. W. £ of the 8. I. } of Section 2, T. 13 N., R
o iesc539 59:&1 and Portland Cement Co., cf. hole No. 334, 41 2., near shaf THST HOLE XO. 95
. . . . , e ro 41 - 5 . + .
08! , evation above In the N. W. { of the 8. E. ¢ of Section 2, T. 13 N., R. 4 E., elevation
HaI;d}I;a?nay ........................ 757 757 above tide 1s 593.
Black dlate, T 38 : 1137 . Sandy elay.....oovviviiiiiiann 307 307
goal l ....... 1 ........ PR r ?’ o %:2[8,/ gla}(’i .. h 1 ........................ ‘%8: 787
ire clay.. ... . 6” ANAY SAAC. ..o 6 947
goal. - y o j Rl%f;ieof Upper {L 1’ o 1217 6”7 at 478 A T. glaglzk slate.......... ..., e 1’ 957
andy fire cay |G ” 1227 97 4 oal, Upper Rider.................. 6” 95’ 6” at 498 A. T.
¥y cay......... oo 0 27 107 1251 t 476 A, T. Fire clay...ovveeeoeennenieeoan.. 7' 6" 103’ *
4 Gray shale............. e 197 1227
Black slate............ ... .. 6’ 1287
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Coal, Uppel‘ Verne. . . . 57
Fireclay........“.A....‘.. ......... i/ 11,/,/ 13(_)'11” at 462 A, T. ) [ 1’ 1087 at 490 A. T.
g‘anldrock ...................... 25/ ! i’gg: | | 37 1117 AT
oal, Lower Verne.,.... . . - : | DN Rid of Upper 17 67 1127 6" at 486 A. T.
Sandy shale. . .. .n-e .................. 35/1 164 1 at 420 A, T, 1 %?1223 clay...... [> lVil;Sne ..... pp . j 67 1187 67
Sandroele. ... . . 0T 6’ égg: Coal..........J [ 6” 119’ at 479 A. T.
""" Fire Clay..coovevenevnennennnn.... 47 1237
TES - ] Blackslate............cooveiin 47 6" 127 : 6;
- TEST HOLFE NO. 94, Coal, Upper Verne................. g: }gg g” at 468 A. T.
nthe 8. E. 1 of the N. E. L of Qept: Fireclay..oooeriinn e,
e . B.ogorSection 2, T. 13 N.. R :
tide is 584. ¢ y e - R. 4 E., elevation above
N TEST HOLE NO. 97.
bandy Clay ........................ 40/ 407 . T 1 .
%ﬁﬁm e T 287 ﬁg' In the S. E. 1 of the N. W. } of Section 2, T. 13 N,, R. 4 E., elevation
Bl S, : o tide is 595.
Sandy shale. ... ... . . 77 13 ’ 817 above tide 1s :
Coal, Rider of Upper Verne. . 11 92 SANA. Lt 107 10/
Sandy shale. . . pper . le.l'?e ......... é : 93: at 491 A, T. Clay e e 50 : 60 :
Black slate.. . ... ... 1Tttt 5/ 10%, cSandy elay. ..o 20/ ‘80,
Coal, Main Rider, Dpper Verns """ 3 o 105 i . Hard gravel...........ooooiiininn. 43/ lé% ,
Fireelay......... .00 . = ” 1077 6”7 at 477 A, T. Fireclay..oooveeieen i, 2 ! 1257
Qoal - IT L 6 1087 Black slate.........co oo 20 , 145 A ~
Fire clay...... ... . /77T , 109’ Coal, Lower Verne................. 371 1487 17 at 447 AL T.
Coal...... . 00 e 7 12 Black slate. . ....oovveeonneeanenns L 148" 6
Dark gray shale. ... e i ; p 4”7 at 472 A, T, Fireclay...oooo it
Black slate......... ... ... 7,8 1197 107 Danke shale. ... .oooviieineineanns 22/ 172’ T
Coal, Upper Verne........ . . 3/ ?,, 1227 47 Coal, Middle? Rider................ 2’ 1747 at 421 A, T.
Black shate. .+ Lo s L 1257 57 at 459 A, T. . Sandy fire elay.......coovviiniann.n 8 182 .
Fireclay......... ... e ar ° 1257 10" Sandy shale........ocveiuiinninnn. 14 196
Gray shale...... ... . ... "7 157 129: 107
Coal, Lower? Verne..... .. .. .. 97 %34}/ 10: 2¢ TEST HOLE NO. 98.
Five clay............ ... ... 47 37 1 o 7// at 438 A T. 1 i N., R. 4 E., the eleva-
Sandy shale.......... ... . "7 337 1%?, 107 : In the S. W. 1 of the N. E. 1 of Section 2, T. 13 N., R. ., the e
Sandrock............ . . .. 1 T 47 1917 %8” tion above tide is 594./
. o Sand and gravel ........ ... .. ... 411(%: ?83:
TEST HOLE NO. 95, Clay..l ............................ 10 o
In the S. W. 1 of the N. E. } of Section 2, T. 13 N o . | Bt 82/
above tide is 595.” P ~» R. 4 B, elevation 1 Sandrock. ..oove i 4’ 867
Sand COBL. e vvneono e 47 86/ 47 at 508 A.T.
AR R R 27 27 Black slate........covevevneinnnn... 1787 83 .
ISIQ;}»C&X;I?Y """""""""""""""""" 627 64 Salzburg coal..........cviiiiinn 8” 88’ 8" at 505 A. T.
Shaleb .......................... ;[[(()}/’ 807 Sandy fire clay ................... ;97) : 4" gg :
L 16 96/ Black glate..........ovveiiie ot .
Black slate. . ... 0T 177 67 1137 g7 Coal, Upper Rider. .. .oeovneen. L7 1007 at 494 A. T,
oatl, Upper Rider.......... . .. " 1’ 1147 é,, at 481 A T : Sandiy fire clay 47 1047
ate... ... 7 Y . r Panay nre Clay. .. ee i s
Light shade. e , 6” 1157 Dark gray shale.................... 16; , 1201 . 1 AT
Coal, Upper Verne Main Rider. " 3 1187 Coal, Upper Verne................. 27 107 1227 10" at 471 A T.
Fire clay o Mam Rider..... .. ll' 1197 at 476 A. T, Black slate...............ooooien , 2 1%3 ’
Black slate... ... .. e 1%, 1237 Fire clay...oovrarenneneaneenennns i’ }:‘ﬁ’
Coal, Upper Verne. ... 77 a 138 ! Black slate......coovvenvannns 5 155
Fire clay. .. .. 1o 3 141 at 454 A, T. Grayshale...........oovvivennt o 120
Gray shale_ . T 57 1477 Black slate......coviviiiiiennn.n , 17 67 at 443 A. T
................. 7 1547 Coal, Lower Verne................. 1 15 767 at - L
Black slate......c.covviiiiaann 1 : , 152 ! 6
TEST HOLE NO. 96 ‘ Fire clay..ccooviivin i neeenn 3’ 6 156
In the S. W. 1 of the N. E. 1 ) Gray shalel ........................ ég %gg
CoM W g or the N, B, L of Seeti N . Sandy shale.....ooviiiiiieennn
above tide is 598." # obection 2, T. 13 N, R. 4 T, clevation Sandrock . -1ooo Tl 17 187/
Sand .................... G’ B}
Sandy clay.......... .. . 0 597 (j:
Hardpan............. .../ ' 307 g?;
Shale............ ... [T 197 16? ,
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TEST HOLE NO. 99.
TEST HOLE NO. 104.

In the 8. E. L of th . ]
€D, L g e N. E. } of Section 2, T. 13 .
above tide is 593 2 13N, R4 K, elevation | In the S. E. 1 of the S. W. 1 of Section 36, T. 14 N., R. 4 E., elevation

Sandy elay.............. ... 347 , above tide is 581./

S?ndandgl*avel.................:: 137 2?; Clay 687 687

Daﬁ’{' """"""""""""""""""" 467 937 Slate. e 27 6 70’ 6"

ngl %Iggeihﬁliz -------------- 167 1097 Salzburg coal.........cooovvit, 2’ 97 737 38" at 508 A. T.

Blaci( slate. LS 37 47 1127 47 at 481 A. T Slate. ..o e 43’ 9”7 1177

Sandy shald, T, 8 1S - ,

%’3«1, Upper Verne....... .. ... " 6" %37: " TEST HOLE NO. 105.

Dack slate........ .. .0 T 2/ g7 37/ 67 at 456 A. T. In the 8. W. L of the S. E. L of Secti 36. T.14 N., R. 4 E., el i

ark gray shales. .. .., , 140 n the 8. W. { of the 5. E. ot Section o6, 1. N., R. ., elevation

Sandy shale. ... Y Lo above tide is 586

0 . Sandy clay.......ccooiiiiinn 777 77!
TEST HOL ' Black slate. . .......ooooo 11’ 887
In the N. E. L of th N. E. 1 of £ NO. 100, Salzburg coal. ..o 173”7 897 3”7 at 497 A. T.
A e N. K. L of Secti . Fire clay...oooieiiinnneeneennn. 37 97 93”7
above tide is 594.” * ction 2, T. 13 N., R. 4 E., elevation Black state. .1 8’ 101/

Gravel........... .. , Coal, Upper Rider.................. 1: 102: at 484 A. T.

Clay........... . 01 i rcseeeeees 15, 157 : Fireclay..........c.ooviii it 3, 105,

Gravel...... . . . 7 iTiriereeeees 45 , 60’ Darkslate. ... 20 ! , 125 ’ , .

Fire clay. ... 1 19/ 797 Coal, Upper Verne................. 27 2 1277 2" at 459 A. T.

Sandrock. ... .. Tttt 6 , 857 Fireclay........ooooiiiiiiii it 37 1307 27

Dark shale.......’..,._',-,' """"""""" llgl 957

Blackslate...............::::: .... 137 110: TEST HOLE NO. 106.
Cpal, UpperVerne..............::: 37 4”7 123/ ” 1o 1 : :
............. , a . T, ‘ . . ¥ ! N OR 2 . . . .
Fire clay......... ... 0 10 gn gg, 4” ay 468 A. T bIn th_edS. \7\578g/0f the S. B. % of Section 36, T. 14 N., R. 4 E., elevation
) above tide 1s .
o th TEST HOLE NO. 101. Sandy clay.....covvviiiiiiiin.. 77! 777
n the N. W. 1 of th . Gravel.....o.oiiiiii i 5’ 82’
=3 e N. E I of SeCt 2 J ’ ’
above tide p 1 ton 2, T. 13 N., R. 4. E ; . Dark shale. ... .. B, 18 100
tide is 595. ’ ; , elevation Black s1ate.........oeueiniiin.. 4’ 1047
Clay....................... 80’ Coal......... ! [ 27 1067 at 479 A. T.
Gravel.....................:::::”24’ 80: Fire clay..... i ‘ 2! 108’
Dark gray shale......... 1777 16’ 19 ¢ , Gray shale.. . | Riders of Upper 57 113~
Blackslate.........,...........::: 57 120, Coal......1.. 1} Verne......... <| 1’ 1147 at 471 A. T.
Coal at 1281/, Upper Verne. . .. .. ... 37 4r 125 ' Fire clay..... 27 1167
Sandy fire clay..... ... . . [ Y 1287 4" at 467 A. T. Coal...... ... ] [ 1/ 8 1177 8 at 467 A. T.
' 130 - Fireelay............... e 17 47 1197
TEST H e Blackslate. ..o oot 6’ 1257
In the N. W. 1 of the N. B OLE NO. 102, Coal, Upper Verne. ... .......o..... 2/ 6" 127 67 at 458 A. T.
: -1 0 e N. E. L i Slate. .. ..o e 67 128~
above tide is 596./ t of Section 2, T. 13 N, R. 4 E., elevation e :
(ijmdy clay. ...l 607 60’ TEST HOLE NO. 107.

AY e . .
Firgclay. T 41’ 101’ In the 8. W. % of the 8. E. } of Section 36, T. 14 N., R. 4 E., elevation
Dark sl 11111 o above tide is 589

ack slate S ’ ” ’ ”

slate. ... Ll 9’ g , CIAY « oo e 787 6 787 6
g?rfﬂg; IDpperA Verne............. . . 37 47 %gg , 18: ¢ 4 Shale. .o 267 47 1047 10”
day........ooo 27 or Ly D A ASTALT. , Cloal .............................. 27 2 107/ at 482 A. T
Slate.....cooiiiii i 3 110
TEST HOLE NO. 103. : Coal, Upper Rider.................. 1: 10.5” 1117 10.5" at 477 A. T.
In the N. E. 1 of th . LAY . ottt e e 27 5" 1147 37
o e e N. E. } of Section 2, T. 13 N : Slate 27 10” 17/ 17
above tide is 590.7 PR » R. 4 E., elevation Coal, Upper Verne?. ............... 5" 1177 6”7 at 472 A. T.
Clay..................... ' 557 . Clay and slate. ... ......cooeeeo... 8" 5" 1257 11”7
Sandy clay ....................... 517 5? i’ : -
Sandy fire elay............. 007" 6’ 100: ] .
Darkgrayshale...............::::.24’ 112,,
CoalxUpperVerne................: 17 8” %g?' »
Sandrock......... . . . .0l 107 4”7 1487 87 at 452 A. T.
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TEST HOLE NO. 108.

In the N. E. 1 of the S. W. 7 of Sectio 36, T N ) i
ahove e 5844.37., e 1 n o6, T. 14 N., R. 4 E., elevation

Clay. ... ... . 747 8" 747 QY
glate ............................. 2 ? rad ’;; ’ g//

alzburg coal............... A 20 g7 ’ =01
Shale...........cccooven ] 717 1?? ’ ab 504 A T

TEST HOLE NO. 109.

he 8. W. 1 V. E. 1 i i
abiri'ettiedesisngdt.'Of the N. E. £ of Section 36, T. 14 N., R. 4 E., elevation

Clay.........o..ooo .. . . 27 2
Blueshale...................H.-...-..Si’ gé:
;Isﬂlixcé( sandroek........... ... .. .. 57 91/
alzburg coal........... ... . .. ... i :
Black s§ndrock ........ / 2” 91: Fardm AT
White eamproc e i , 10 93
.................... ’
Grayrock................ ... .0 37 185 ’
(]?la.(l:k slate................ ... .. .. 2710”7 1027 10”7
Joal. ..o 27 3 3
Black slate............. ... ../ 1 5” 11(())3', 27 o AST AT
Coal.................... ... ...~ ‘10" i 4 A, T
IQrayrock..................... .... %’lg” %8?’ 6”%464[&.1.
Mreclay........ . . L 67
Grayslate....:.................::: }’ g” %?8: 57
%‘?reg,og§per Rider.................. % ,’ 3”7 1117 87 at 478 A. T.
Hay ..o, 8” 1137 4”7
Coal......................... ” : ’
Gray rock......................." 4 8” ﬁg;lg:at476A.I‘.
8?3; TR TRTTTEERRRRP PP ; iy 1207 3”7 at 470 A. T.
E OCK. ... 8 1277 117
Coal, Upper Verne........... ... .. 37 3”7 1317 27 at 459 A. T
Fireelay..................... . 27 6”7 1337 &” o
g{ay shz)ﬂre ........................ 267 47 1607
rayrock... ... 27 1627

TEST HOLE NO. 110.

T . - - -
ab{)i{et%iedi\i's%‘gg%’ of the 8. B. 1 of Section 36, T. 14 N., R. 4 E., elevation

Clay.......o.o..oo 877 i’
Slate and rock........L L l(; ’ lgg ’
Coal, Upper Rider.................. 87 1037 8”7 at 485 A. T,

Clay and rock............ ... .. ... 517 47 1557

TEST HOLE NO. 111.

anglfedtlfdi\isg‘gg%' of the 8. E. } of Section 36, T. 14 N, R. 4 E., elevation

813.}17 ........... AR 0947 947
oal.......... [ 107 947 107

glatle ......... J} Upper Riders..... i 387 97 98’ 77 s AT
oal.......... 17117 67

Rock [ ey 1237 gr AT

Coal, Upper Verne............... .. 27077 1267 17 at 463 A. T

above tide is 594.7

Dark gray shale.

Black slate. ....

above tide is 595.7

BAY COUNTY-—COOPER.

TEST HOLE NO. 112.
In the N. W. % of the N. E. £ of Section 36, T.

TEST HOLE NO. 113.
In the S. W. £ of the S. E. 1 of Section 2, T.

592 A. T/

Clay. .o 647

Black slate............. .. ... ... 47

Gray shale........................ 227

Black slate............ ... ... ... 1’

Coal......oo i .

Fireelay. ... 6’
1( ’

Coal, Upper Rider.................. 17

Sandy fireclay. ... .o oL 37
Sandy shale........ .. . ... L 9’
Black slate............. ... .. L.

Coal, Upper Verne................. 1’
Gray sandrock.............. .. ... 8’
Black slate........................ 167
Coal, Lower Verne................. 27

TEST HOLE NO. 114.
In the N. W. 1 of the 8. W.  of Section 11, T.

Clay . o 527
Sand and gravel,.................. 44
Grayshale........................ 247
Coal, Upper Rider................. 1’
Fireclay...............ooo i 27
Grayshale........................ 117
Coal, Upper Verne.................

Fireclay.......................... 27
White sandrock.................... 667
Coal.....oooi ce
Fireeclay............. ... ... ... 4’
White sandrock................. .. 87

Sandy elay.....ov e 267
Clay oot e 547
Gravellyelay.............. ... . ... 117
Clay. oo 107
Sandy clay.............. oo 8’
Soapstone......... ..o 27
Grayrock........coooiiiiiiiin, 37
Coal, Upper Rider.................. 27 37
Grayrock.............o. oo 47 67
Coal.. ... oo i i’ 10"
Grayrock..........oooiiiii 27 57
White sandrock............ ... ... 7T
Coal, Upper Verne................. 47
Light gray rock............ .. . ... 76"

6”
37
3 "
6//
6//
6//

6//
G//

[
[\)
Or

14 N, R. 4 E,, elevation

267

807

91’

1017

1097

1117

114~

1167 3”7 at 478 A. T,
1207 9”7

1227 77 at 471 A, T.
1257

132’ 7//

1327 11”7 at 461 A. T.
1407 5”7

13 N, R. 4 E., elevation

647
687
90’
917

o7
1097 ‘

1107 at 482 A. T.
1137

1227

1227 6”7

1237 9" at 468 A, T.
1327

1487 6”

1517 at 441 A. T.
1517 67

13 N, R. 4 E., elevation

527
96/

120

1217 at 474 AL T,
123

134" 6"

135’ at 460 A. T.
137
203/

2077
215
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