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Geiger, the well borer, sunk down several holes which furnished a-
bundance of water. One in the city mill is sald to be about 300 feet
deep. Anothor is about 80 feet deep and has not penetrated through
the sandstone.

The drift in some places is almost entirely composed of granitic
and amorphic rocks as far as the larger boulders are concerned. In
other localities much of the sandstone blocks 1s intermingled. Land
quite fertile.

Returned 8 o'clock to Albion. Staied there over night. From Mr.
Morrison of Albion I received the following statements taken from his
memory.

The well near the mill is 285 feet deep. First 10 feet drift. Then
sandstone of various hardness and color 271 feet. Under it penetrated
into shale 4 feet when the boring was stopped. The water rose first
several feet above the surface but fell after some time and now does
not come within 3 feet of the surface. The lowest 40 feet of the sand-
stone resembled much the gritstones of Point aux Bargues.

Other wells not far distant from the first penetrated almost accur-
ately the same thickness of sandstone and went into the shale for a-
bout 100 feet. The shale was dark coclored.

Borings at Marengo first went through 60 feet of drift, then about
200 feet of sandstone. Then shale also about 200 feet and lowest thro
what they called a kind of chalky soft rock, but its quality could not
be nearer described to me.

Mr. Morrison had of all these borings more minute details but has
lost the memorandum. '

Thurddaey May 30. A very severe orning stone guar-
ry northeast of Albion from which t material for the mill of Albion
was taken. It is situated on the east side of the Eaton Rapids Railroad
track about 5 miles from Albion. The coarse grained glistening sand-
stone, partly white, partly ferruginous, occasionally with conglomera-
tic portions, forms a series of hillocks which are sufficisntly denu-
ded from drift to show the rock. Practically, the sandstone has infer-
ior value., It is no doubt the sandstone above the coal. From this lo-
cality I returned south until I struck the road from Albion to Parma.

No clear rock exposures on the whole road except in one place about
2 miles east of the Eaton Rapids railroad line where the sandstones
and above them the limestones make their appearance. Everywhere else
the drift covers all but is to a great extent composed of debris of the
coal formation. I found also a large celled specimen of Strombodes of
the Nisgara group in the drift, but generally Devonian and Silurian

1 S
rocks are not sbundant.

Cleose to the station at Parma &s a small knoll intersected by a road
and exhibits the brown ferruginous calcareous strata. Some limestone
and the greenish sandstone underneath but everything thrown into confu-
sion.
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By boring a well at the same spot the owner of the place found be-

low a soft white sandstone which he penetrated about 15 feet. Vle re-
ever the sandstone came near to the surface in the drift was, besides
ordinary sandstone fragments, a great quantity of iron ore nodules of
concentrically laminated structure or conglomeratic sandrock boulders
with copious iron percentage. Some contained calamites and other vege-
table remsins.

The brown rock superimposed on the limestone is all the localities
is found to have sometimes a breccisted condition, more ferruginous
and lighter argillaceous pileces mixed.

Saturday 31. With 7 o'clock train to Woodville. At Woodville no out-
crops seen, the drift is much mixed with debris of the coal sandstone
and in some places the arenaceous nature of it indicates the close
proximity of the sandrozk.

Near Woodville mines the sandstone is laid open in a cut of the side
track., The mines are not worked. The material thrown out is a carbona-
ceous shale with many pyrites concretions and with Ligillaria stems
transformed into pyrites.

Short distance west of Wocdville station masses of the coal lime-
stone of the ferruginous kind and of the purer limestone are mingled
with the drift,

Near Sandstone station on both sides of the Sandstone creek in a
level marshy meadow ground the shales of the coal formation and coal
beds are coming close to surface and are of have bheen mined there in a
very rude manner. Towards the hill a part of the shales have a sand-
stone roof but the locality is not fit for mining. The strata are the
same as at Woodville, contain also numerous Ligillaria stems transform-

ed into pyrites.

Ascending the hill to the north, the coal limestones are found
spread over an extensive pateh of land. The top of the hill is drift
and rises in its highest points gerhaps 80 feet above the railroad
level, I walked from Sandstone 1i mile north, then one mile east and
came on the next south road down to the railrosd again. All this space
is covered by undulating drift hills with no rock exposures.

Of the Lingula mentioned by Winchell I could not find a trace in the
shales. Also no fish remains in the 8pring Arbor mines which I had vi-
sited 2 days previous.

On the east side o
limits everywhere the
the depot. With 3 ote
Sundeay.

T Jackson north of the railroad within the city
sandrock comes out and is quarried not far from
lock traln returned to Ann Arbor. Stayed over

Monday June 2. Left Ann Arbor with 9 o'cloek train. Left Jackson
for Eaton Rapids at 12:50.
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The road to Rives Junction is the same as the Lansing Road. Does
not offer any exposures axcept a few cuts through drift hills. Near
the Pottery I observed close to the river bed for the first time an
excavation in the Tireclay beds of the coal formation, which are ap-
parently very similar to the clay beds near Portage River. Near Arland
the road strikes close to the Grand river and follows the valley down
to Haton Rapids. The valley is broad, flat, limited by very little
slevated undulating drift hills. No rock whatsoever exposed over the
whole distance.

At BEaton Rapids are about 6 or 7 artesian wells sunk. I was directed
for information to Banker Vaughan which very kindly offered me all the
information he could give.,

0f one of the wells, the Frost well, I got an accurate record from
his memorandum books. It is as follows: Loose material 20 feet.
Sandstone -~ .

By Mr. Frost I was informed that only about a mile above the clty
the sandstone ce¢rops out in the banks of the river and that fiurther
up even the coal is found in the banks of the river for the distance

of 3 or 4 miles.

I went to see the sandstone outcrop and found a tolerably solid
coarse grained sandstone stained by iron with brown in layers apt for
an ordinary building stone, but its stratification is very often ir-
regular (false stratification). The sandstone layers of from 1 to
several feet thickness are interstratified with shale beds from a few
inches to over a foot thick. The surface of the sandstones is covered
with numerous vermicular or fucoidlike relict forms also streaks of
carbonaceous matter and sometimes argillaceoscalcareous pebbles are
mingled with the sandstone which has undoubtzdly its position above
the coal.

The country on both sides of the river is a very fine level agri-
cultural land covered with a loamy sand without many boulders, and
the thickness of this leose material I suppose is not more than 40 ft
before the sandrock which is equally spread out over all this exten-
ded level, is struck. About 6 or 8 miles down the river I am told of
other outerops of the sandstone and the cocel in the river banks but
I did not go to see them.

Made an appointment with Mr. Vaughan to meet him Thursday morning
at 9 o'clock at Charlotte depot to make with him an excursion to a
locality near Chester where strong evidences of coal shall be found
and which to examine I find of interest.

Thursday morning 8 O'clock to Charlotte over a perfectly level coun-
try partly overgrown by tamarack swamgs, partly susceptible for agri-
cultural purposes. No rock visible., 13 mile south of Charlotte and 1
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-The borings at Charlotte 730 feet deep. Executed by Gelger. There
is no record of the penetrated strata to be had at Charlotte but
Geiger 1s in possession of it. It is sald that he penetrated some coal
beds. The drift in some other wells at Charlotte is found to be from
50 to 60 feet deep before reaching the sandrock.

North of Charlotte 16 miles, at Grand Ledge on the Lansing,Grand
Rapids road, the river cuts through sandstone strata exposing about
100 feet of them with some subordimate coal beds inclosed.

Train to Bellevue leaves at 11:45 min. From Charlotte to Bellevue
the railroad leads over a flat country.lUndulating low drift elevations
are sometimes cut through but no rock beds seen until arriving in
sight of Bellevue village, where the brown arenaceous rock and the
white limestones of the carboniferous series come out and from there
extend for several miles along the railroad track which below town
mekes considerable sections through it.

All the south side of Bellevue is in the village vicinity formed
by ledges of limestone which'is in numerous quarries disclosed to the
depth of about 20 feet counting in the strata brought to view by the
undulation of the strata. The quarries themselves have never penetra-
ted to more than 15 feet of vertical depth. The following is a section.

Above. 1. Slabs of white limestone .Thickness not determined.

2. Brown arenaceo-calcareous rock, partly in the form of septaria
from very hard to friable with veins of spar or bands of iron
ore. Is frequently attenuate,wedge-like 1l to 2 feet.
and sometimes makes immediate horizontal transition into calecar-
eous shaly strata of grey color.

3¢ White limestone . 3 feet.
4, From 2 to 3 feset of the brown calcareo-arenaceous rock
like No. 2.

n

5. Llmestonss more or less pure from 6 to 8 feset.
Base of quarries.

In the railrocad cut similar sections are seen but some of the sub-
sequent deeper strata are disclosed. The lower beds are also lime-
stone which contains considerable of coarse sand and is found in all
gradations from pure limestone to a coarse grained sandstone, which
forms the sub-stratum of the limestone beds.

A bed within the arenacsous horizon of the lower limestones is of
extreme hardness, of sandstone strueturs, but contains to much spar
or(as) cement, that on a fractured face a perfect (Blaetter bruch)

(leaf in stone) is conspicuous by looking at it in proper direc-
5 Ar

The upper liﬁestanes of the series are generally poor in fossils.
However there is lithostrotion, Syringopora and Allorisma to be found

in it¢.
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In some of the lower beds near the subjacent sandstones there are
limestones which abound in fossils particularly & Zaphrentis, Beleroph-
on, Broductus(rare). Stictopora or Phaenopora, Fenestrella and partic-
ularly numerous Fish teeth.

Wednesday June 4. Re-visited the quarries in the morning end made
many collections of fossils. The extent of the limestone 1s very con-
siderable on both sides of the river south and north of town and
principally westward. The rock cheracter remains everywhere similar
but a great many minor variations occur in the beds and in the quar-
ries on the north side of the river the arenaceous admixtures to the
limestones and the brown ferruginous strata are - evidently predomi-
nant over the purer kind of limestone. In the river bed in several
places the sandy rcck beds forming the lower part of the formation are
forming the bottom but ushally the erosion has been 80 a greater depth
and the bottom of the valley and river is then filled with loose drift
materisl and alluvial sand.

Promised to Mr. M. S. Bracket to return to Bellevue a wesk after
next Monday if no particular impediment should be in the way.

Eaton Rapids. At 10 o'clock went to Chester Station. Went there along
a north road for about 1 mile, then east and followed over the hilly
broken land the meanders of Little Thornapple Creek.

Thursday June 5. Return to Charlotte to meet the gentleman from

The general surface is all drift but in the bed of the depressions
through which the creek flows and in ravines, the shales and samdy
fireclay beds with black shales and coal beds are found close to the
surfece. Some very fair coal has been taken out of openings made in
search of coal but the coal measures are too much eroded during the
drift period and their sandstone covering swept away so that there is
l1ittle prospect for profitable ®oal mining here.

The sandy grey colored argillaceous rock contains an abundance of
Ligillaria leaves and trunks besides calamites. A few of the experi-
mental borings went down 70 feet. One of them penetrated through the
following strata.

1. Argillaceous whitish fine grained sandstone with Liggllaria

and calamites 8 feet
2. Whitish fireclay 30 feet
3. Black slate 30 feet.
4, Hard ferruginous rock 8 in.

5, White fireclay with bands of hard ferruginous rock,about 20 It,

On somewhet higher level only a few steps from this opening black
carbonaceous shales with seams of coal are opened, which doubtless
form the next stratum above stratum 1 of the above seétion. This black
shale is covered by about 8 feet of alluvial clay and gravel.
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In the creek bed about 1 mile at(?) from this place the coal crops
out in connection with the sandy ligillaria clay rock. Above them is
drift and no sandstone covering. Returned to Charlotte. Sent the
specimen bags to Jackson by Mr. Potter. From Chester to Vermontville
undulating drift hills ascending on the northeast side of a swampy
river bottom. Went on to Gradd Rapids.

Freiday June 6. Mr. Obrock took me down to the Plaster mills on
the west side of the river at the foot of the drift bluffs. Soft blu-
ish shales with nodules of gypsum, thin layers of sandrock and below
several massive gypsum beds are making an outerop. For the lower thick
gypsum beds regular mining operations are carried on and the materiasl
is close by prepared and ground for the market.

On the other side of the river the gypsemus strata are more laid
open to the surface and are worked in the style of common quarries, at
least so I found it there 10 years sgo.

The river bed and its embankments formerly the different layers of
the carboniferous limerock were finely exposed, but the river improve-
ments and numberless buildings and manufactories erected alongside the
river have perfectly annihilated the former splendid occasion to study
the rockbeds. The few ledges opened in one place are almost destitute
of fossils except a few lithostrotion stems. The drift hills on the
east side of the river are very high, of sandy material and below com-
posed of a blue plastic clay of great thickness. It contains in places
numerous pebbles. Other portions are free of them and answer an excelw
lent purpose for meking brick. Gypsum formation 1434. in all.

In the morning I saw also a Brewer, Beyrich, which sunk an artes-
lan well 236 feet deep. The strata penetrated are as follows.
Drift materisal 35 ft. inches
Limestone 14 8
Biue slate
Plaster
Byue slate
Flintrock ?
Shale
Blue slate
Shale
Flint
Shale
Pyritous rock
Shale
Pyritous rock
Shale

Blue slate
Parvt +es

J-JJ.-LU
BlueBlate
Pyritous rock
Blue slate
Shale
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Sulph. Rock inches
Sandrock
Byue slate
Sandrock
Sulph. Rock
Sandrock
Blue slate
Sandrock
Gypsum
Sandrock
Blue slate
Gypsum
Blue slate
Flint
Gypsum
Blue slate
Pyritous rock
White Sandrock
Blue slate

The well at this depth has a compact overflow of about 500 barrels
a day. It is impregnated with soluble salt to make 1t unfii for beer
manufacture but it is not much unpleasant for ordinary drinking pur-

pose.

6
9
6
6
4
2
9
6
6
6
6
&
2

)|
OO U POLADOIDOD

Of Powel's artesian well in close distance east of Sweet's Hotel
T will endeavor to have this afternoon a record. No accurate account
was kept. Mr. Powell made from memory the following statements:

Loose superficial masses 14 f£t.

Limestone 12

Arenaceous limerock,yellowish,hard 4

Shales and limerock alternating, about 20

Shale with some gypsum beds, about 36 below surface.
Shale and clay down to 204 " "
Sandrock . 93

Shale {not penetrated) 10

Below this shale a sandrock of about 100 feet in thickness is found
in other depper wells.

Saturday. Returned home and found my oldest girl seriously sick
with endocerditis. Remained at home to attend here until

Monday morning June 16, when I went to Battle Creek. About a mile
below the reilroad depot under a bridge the river runs over ledges of
the fossiliferous marshal ssndstone. The beds there are splitting in
thin uneven slabs, are quite hard and calcareous but alternate with
softer friable strata., The hard rock contains a great abundance of
fossils, in particular the large Nucula.Besides those are a smaller
species of Nucula, several other lamellibranches, in particular sole-
noid forms and Edmondia, then a productus, a rhynchonella, a spirifer,
goniatites, Belerophon,Orthoceras,nsutilus, crinoid stems, ectr.
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The sandstone strata continue from the water level up to the hight
of the principal street which is about 40 or 50 feet higher. The upper
strata do not contain any fossils and are apparently of the same as-
pect as the Napoleon sandstone.

This marshal sandstone seems to underlie the whole distance of the
of the Kalamezoo river valley from Marshall to Battle Creek. Another
outerop of this sandstone is above town about 2 of a mile where & man
has opened a quarry which furnishes a good building stone. Only few
shell are found in the guarry.

In Battle Creek an artesian well has been sunk to the depth of a-
bout 400 feet. 80 feet of drift covering were first sunk through be-
fore striking the sandrock. Then the sandrock with intervening shaly
strata form the remainder of the borehole which furnishes plenty of
sweet water., The particular statements of the boring experiment I
have not found out yet and I believe nobody kept an accurate account
of it.

In Battle Creek, Dr. Cox kindly guided m= in his carriage to the
outerops of the sandstone.

Up Battle Creek I learn from a man which went up the creek with a
boat that no outcrops of any kind of rock are to be seen along the

™_ 1"

ecreek before reaching the limestone regions of Dellevue.

From Marshall to Battle Creek an almost level country extends
through which the Kalamazoo River flows in a bed with quite flat em-
bankments. Near Battle Creek some drift hills rise on both sides of
the river and in a few places the cuts of the railroad are cutting
down to near the sandstones.

Thuesday 17. June. Revisited the outerops of Marshall sandstone
again and found some &dditional fossils. In particular I mention a
large aviculopecten and several fish teeth. Mr. Cox guided me over
some of the environing drift hills. On the south side of the city
and of Mr. Cornelius Foundy which bored the wells, I learned the

following facts about the borings. Situation in the northeast part
of the city.
Drift material before striking the rock 71 feet.
(About # of a mile further west on the same approximate level the
sandrock is at the surface which assuming the strata horizontal would
add 71 feet of sandrock removed by denudation in the artesian well
locality).
Sandrock 43 feet,

The drift sinks after that suddenly from 3 to 5 feet and an ample
supply of water rose to within 16 feet of the surfacs.

The boring was then continued to the depth of 440 feet .All the
remainder of the hole went through soft shale 326 feet without finding
an additional supply of water and then the(y) quit boring.

Two more wells are intended by the city council and special care to
observe the penetrated strata will be taken.
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At 3:15 went with Peninsular Railroad to Bellevue . On the east
side a row of drift hills strikes parallel with the creek passing
Bellevue. The valley itself is a flat partly marshy country with no
outerops of rock. At Bellevue Mr. Bracket guided me to a locality
said to have shown indications of coal. Thewve are loose coal fragments
imbedded in the drift. The indicated place is a few miles southeast
of the village.

Made some collenstions in-the limestone quarries but did not ascer-
tain any mew facts., Mr. Bracket will during this summer execute some

borings the results of which he will communicate to me.

The approximate thickness of the limestone formation I guess at
50 feet, and invariably the underlying strata are a sandrock of coarse
grain, soft or hard, sometimes nodular with argillacecus beds inter-
stratified.

Wednesday 18. Afternoon at 4, went by train to Lansing. Slightly
undulating drift plain or swampy river valley with no visible rock
exXposures.

6 miles before arriving at Lensing on Minnis® farm the discovery
of a 6 or 8 feet thick bed of coal was promulgated and the place was
offered to the Beninsular Bailroad Co. But after careful inguiry it
proved to be a humbug.

I3 miles above Lansing at the rapids of Grand River the sandstone
crops out in the river bank amd some of it has been quarried thers,

In Lansing 3 artesian wells have been sunk. The First 14 or 15 years
ago bored by a man with the name McCabe which is now in the oll region
t

a
is 1400 feet deep but nobody could give me any information of the ser-
ies of rock strata which were penetrated.

A second one was bored in the grounds of the Reform School and I
think in my memorandum book of 3 years ago I find a copy of the boring
results.

A third one is in the yard of the Lansing Hotel, 740 feet deep,
furnishing a saline water which rises to within 12 or 15 feet of the
surface. But also of this well I could not get any stratigraphical
deseription. A man with the name of Stephens living in Jackson bored
it and is in possession of a detailed register of the strata.

4
5]
3
[o]

Thursday 19. Intend to go with freight train at

Vi
Ledge, but only at 12 a train goes. Arrives at 1 o'¢
Ledge. The village is situated on the banks of Grand
surfac
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carved its bed asbout 60 feet below the general T
by drift and only in ravines and in the river vall
underneath have been denuded from this covering.
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The rock beds are visible in the banks of the river beginning about
1 mile above town and continue down the river to be exposed with tem-
porary interruptions for the distance of 9 miles. Further on I am in-
formed no more rock is seen in the river before reaching Grand Rapids.

At the village 3 artesian wells are bofed which furnish an ample
stream of flowing water which scarcely differs from ordinary well
water in taste and chemical composition.

The well at the mineral spring Hotel is situated only a few feet
from and above the water level. Its total depth is 105 feet. In the
bluff above the borehole is ascending order the following strata are
seen.

1. Arenaceous shales of bluish grey color 2 feet
2. Sandstones compact of middling fine grain with kidney
iron ore nodules and vegetable impressions{Ligillaria) 2 feet

3. Light colored argillaceous sandstone, easy decaying and
filled with the leaves and stems of Ligillaria,from 3 to 4 feet
4, Black carbonaceous shale with bands of kidney iron ore 1l to 1% £t.
5. Drab colored arenaceous shales with occasional ledges
of sandstone about 15 f£t.
Above which s heavy drift covering forms the upper part of the

bluffs.

% mile up the river on the opposite side another artesian well is
sunk to the depth of 500 feet which furnishes a water more impregnated
with saline substances and right opposite the first mentioned well,
the third well which is only 65 feet deep is on the othser side of the

river.

The water of the two opposite wells seem to be in connection. I am
to0ld that as soon as one well was opened the other sunk and the pipe
which discharged the water had to be cut off for 2 fest.

Short distance below the bridge crossing the river on the left side
of it a quarry is opened which furnishes a fine valuable sandstone
~and coal at the same time. The exposed section is as follows:

From top of bluff which bears some drift covering 12 or 15 feet of
arenaceous shales with some sandstone ledges or nodular masses of it
besides kidney iron ore, and a band of black carbonaceous shale
form the declivity below. Then follow from 5 to 8 feet of regular Tine
sandstone ledges in beds of from 10 to 18 inches €kich serve a very
good purpose for finer masonry work. The beds are however visibly
wedging out in places and are supplanted by shales,or,thicker in other
places where shale should have its horizontal extension..

es shales white and black laminated form & bed
t but sometimes sandstone ledges occupy the

ndst

Under thes a s}
two fe

e
of from ome to
same position.
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In the horizontal continuation next under it is a bed of good coal
15 inches thick. Under the coal are bluish sandy shales and lower a
series of sandstones is noticed, but the section below the coal bed
is not sufficiently laid open.bpposite this quarry the rocks of the
upper so-called Woodville sandstone stand out in picturesque vertical
walls about 25 feet high. A description of them is given below.

Friday 20. At 5 in the morning went to a creek below town entering
Grand River. It is carved into the upper Voodville sandstone to the
depth of about 30 or 40 feet. The sandstone is of the usual coarse
grained red colored easy weabhering, contains numerous kidney iron ore
nodules and in places quartz pebbles, also impressions of vegetables
and carbonaceous particles are very common in it. One irregular fossil
resembling an encrinite stem but evidently forming the centre of a
wooden stem I found in the sandstone. In places the sandstone is of
better quality and is quarried for construction of buildings in the
village for which purpose it answers very well. By weathering this
sandstone has generally e yellow color but fresh pieces protected from
the influenrce of the atmosphere are also perfectly white.

There are however localities where the same beds are so strongly
impregnated with ironoxyd that their color has a dark chocolate tint.
Sueh portions of the rock are also much firmer cemented and are of
great specific weight.

Boring results of the well above Grand Ledge on left hand side of
river 572 feet deep. TFirst below some drift covering whose thickness

is not ascertained, White sandstone 14 feet
2. Shale 20 feet
3. White sandstone 173 feet
4.(Putty rock) probably argillaceous shales 135 feet
5. White sandrock 158 feet

Soapstone and alluvia 12 feet

Bottom of well.

First veln of water 40 feet below the surface. Second 110 feet
below surface. About 300 feet below surface my informant supposes they
struck a bed of limestone but he is not certain about it.

Revisited the righthand side of the river down stream. The shales
and samdstone ledges of the coal formation as described in the proxim-
ity of the hotel and in the quarry on the opposite side, form the
surface rock for 4 mile. Some lower strata partly sandstones and partly
shales come in places to the surface. At once, after an interval cov~
ered by drift, the Woodville sandstone 25 feet thick rises in abrupt
walls along the river and continues so for nearly a mile. It is in
places highly ferruginous, contains nodules of Kidney iron ore and
numerous vegetable(impressions) imprints, also thin half-inch thick
irregular seams of cosl.

Under it are occasionally hales cropping out and in the bed
ds stone

of the river below are be
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After the Woodville sandstone has continued in tolerably horizontal
position lower down the river the shales below rise gredually to the
same hight occupied by the sandstone. The beds of them are evidently
locally disturbed by the excavating process of the river bed and lay
in a position that a fault in the strata is supposed ny one of the
self made geologists of the place. But the general order of the strata
i1s nowhere so disturbed that the irregularities could not be simply
considered am entirely local.

The stratigraphical structure of the beds below the coal is as
near as can be ascertained as follows.
1l Below Woodville sandstone blue arenaceous shales, harder or softer
and with occasional layers of sandstone from 15 to 20 fest.
2. A seam of coal 2% feet thick in places but sometimes thinning out
and having the character of a rich carbonaceous black shale,
3. Under the coal bed is a sandy argillaceous rock with many Eigill-
aria remains which in places gets a soft fireclay of whitish color.
Some shale beds follow again and next below from 6 to 8 feet of
white fine grained sandstones exactly of the same sharamter as
those in the quarry across the river.
Below this a 15 inch bed of coal comes out which corresponds to the
coal bed in the same quarry and lower alternating layers of sand-
stone and shale are found. Some of those sandstones which erop out
in the river bed are in hard very even slabs and serve a good pur-
pose for flag stones.

The aggregate thickness of the shales and sandstones below the Wood-
ville sandstone as far as seen in this locality I estimate to 50 or
60 feet. Considerable of calksinter is deposited alongside of the
escarpments which is used for limeburning. Copious springs of good
water issue from under the Woodville sandstone.

Diagram. Idesl Section of above.

300 or 400 steps below the bridge the following section is to be
noticed. Below, in the bed of the river, whitish somewhat nodular
sandstone blocks with ferruginous dots and seams, and alternating with
shaly layers form the first 3 or 4 feet above the vater level,

Second stratum is a white ripple marked sandstone in slabs of lami-
nated structure about 3 or 4 feet.

3. Blue slate 2 feet.
4, Sandstone with Ligillaria 2 feet.
5. Black shales or pure coal seam, a few inches thick.

6. Bque shales, with some arenaceous beds 6 or 7 feet.
7. Sandstone with Ligillaria from 1 to 2 feet.
8, Black carbonaceocus shale or coal 1 foot.
9. Shaly laminated sandrock 4 feet

10. Sandrock with Ligillaria, several feet.
11. Blue shales. Not exaetly determined thickness.
12. Heavy drift covering,

Amounting to at least 30 feet up to

W

he plateau of the hilltop.
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In the evening returned to Lansing and from there to Mason. The
whole interval offers nothing for observation but a drift plain with
occasional hillside accumulations of the material., Much of it is a
tenacious c¢lay fit for brickmaking. Only in places boulders or gravel
prevail.

At Mason only short distance above the railroad depot which lays
at the foot of a 50 feet high drift hill chain which comes up from
Jackson and continues further north, in the bed of the creek sandstone
strata make an outerop and are tn a small way quarried for home con-
sumption. It is a coarse grained yellow colored somewhat soft sandstone
of inferior durability and has all the appearances of the sandstone
overlying the coal measures at Jackson.

In the Courthouse yard an artesian well has been sunk but the part-
iculars of the boring could not be found out. Mr. Stephens of Jackson
done the boring.

A statement of Dr. -~ of Grand lLedge concerning the artesian well
close to the MineralSpring Hotel is as follows.

The well begins at the foot of the river bluff about 10 feet above

water level and overlaid by the strata mentioned above as forming

the bluff.

1. Sanédstone 20 feet
2. Fireclay from 3 to 5 feet

3. Wnite sandstone from 35 to 40 feet
4, Coal 16 inches

5. Carbonaceocus shales 3 or 4 fTeet

6. Shales of considerable thickness .Struck water in a hard con-
glomerate rock. Flowing water at about 80 feet below surface.

7. White sandstone and conglomerate rock to the depth of 105 feet
below surface.

Struck ancther vein of water and quit boring. A well

PRETEREPRE. I . - | £ ey e } ol =1 = ¥
opposite side of the river struck water at the depth of
Y

Borings began in the shales and the watess of both wells seem
municate. If one is made higher in the outflow the other cea
run.

Monday 23. Left Ann Arbor for Owosso, arrived there in the evening.

Tuesday. Within city limits on the left side of the river a mine
has sunk a shaft to the depth of c¢irea ? 40 feet. It begins
in a dark blue shalerock with vegetable remains.

Then a 12 tc¢ 15 inch bed of coal,follows

Underneath from 4 to 6 feet of fireclay with Ligillaria leaves

A1l ows.
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Then another 15 inch bed of coal and below again shales and fire
eclay follow.

The fireclay is said to be of superior quelity, the coal is very

.
L4 anm a1l er 2 PRt

sulphurous but in connection with the fireclay it promises to pay well
for mining enterprises which after having been abandoned are lately
been taken up agaein by a company from Lake Superior capitalists

among whom is Krestuncy (?) .
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South part of town on the property of lir. Guliekunst a very copious
spring of waeter has been struck at the base of the drift formation
in a pebble conglomerate while excavating a cellar for the Brewery.
The water is used for brewing and a bottling institution has been
erected on the ground.

Near the depot of the Detroit and Milwaukee railroad at present an
artesian will is being sunk. They have at present reached 150 feet.
The man engineering the work gave me the following particulars.

Drifs 40 feet.
Fireclay with some traces of coal 5 "
Blue shale 20 "
White arenaceous shale g
Blue arenaceous shale 28 "
Hard blue shale partly arenaceocus, below 67 "
June 23, evening.

Wednesday June 25. Mine of Corunna 9 ft. surface
Shale and blsack slate 30 ft.
Sandrock 3 to 4 T%.
Slate about 5 to 6 ft.

A thin coal bed from 10 to 15 fhches.
Fireclay 3 or 4 ft.
Below some feet of slate.

Then coal 3 fest.

And below 3 feet of fireclay again

Then 3 to 4 feet of slate

Lowest a sort of sandy rock approaching the arenaceous fireclay.
%hole depth about 80 feet below the surface.

Beds all have an undulating expansion sometimes dipping down, some=-
times rising again. All these strata are seen laid open in an oblique
descending duct leading to the bottom of the mine. The coal is of hard
good quality but contalns some pyritous admixture.

In the black shale above the coal some lamellibranches and a Lingula
are found. The fireclay beds contain as usual numerous Ligillaria
stems and leaves. In the black shales ate also hard calcareo-ferrugi-
nous concretions of Lenticular shape.

The mine is si ted ] .Ld mile $o the northeast of \T;.L.x.abu on the
north side of the rlver on a low swampy bottom,some distance above
sandstone is said to make an outerop in the river. Near the mines
where the sidetrack crosses the river, on both sides of it, sandstone
of coarse grain and of yellowish color when exposed to the atmosphere
is at the surface.

In & shaft filled now with water 10 feet the sandstone b
visible close by the railroad track leading to the mine. The r«
tains particles of coal and plant impressions and has all the usual
quallties of the sandstones above the coal beds at Grand Ledge or
Jackson. The river bed itsell close by does not exhibit any rock beds.
Returned by railroad to Owosso.
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Thursday June 26. Took a carriage to Flushing. Passed the o0ld coal
mines near Corunna situated a liftle fto the northwast of the mine I
visited the day previous. The country to Flushing is & flat rich agri-
cultural land.Near Flushing it becomes more rolling and the Flint Rive:
has carved its bed about 30 feet deep through the drift, which is above
partly sandy loam, partly gravelly. The lower portions are a plastic

lue clay, sell stratified and containing pebbles and in places frag-
ments of the strata of the coal series.

A number of copious springs emanates firom these clay beds.In the
bed of the river and partly in the embankments the strate of the car-
boniferous formation are exposed. The exposures begin & few miles a-
bove Flushing and continue down the river with temporary interruptions
for 9 miles below Flushing. Above the town the following section is
to be observed,

l. Lowest fine grained sandstones with Ligillaria stems and leaves

2. Blue shales with some subordinate layers of the Ligillaria bear-
ing sandstone, about 4 feet visible.

3. Dark shales with numerous kidney iron ore nodules, 5 feet.

4., Black arenaceous shales with seams of coal, 2 feet visible.

5. Coarse grained sandstone of bluish color with many micaceous
scales partly in regular thick beds containing calamites and
Ligillaria, partly of very irregular false, discordant strati-
Tication, or in thin inch thick beds, the upper strata sometimes
finer grained, more whitish. In all about 25 feet. This 1is the
quarry stone of the district.

6. 4bove these follow from 12 to 15 fest of blue shales which are
plainly seen superimposed a small distance below Sutton's guarry

on the opposite river side.

Sutton's quarry is on the north side of the river about 1 mile a-
bove Flushing, on the south side similar outcrops are seen but gener-
ally if one side exhibited outerops the opposite side 4id not show any.

In places the sandstones were washed away and the lower shaly and
carbonaceous strata are near the surface. Below town 2 miles on Agnus
place and 4 miles on F, Hallack's place and in lontrose town in Sec.
28, the sandstones are seen in the river bed and small quarries are
opened in them.

Also coal beds below the sandstone come out in the river bed and
quantities of it have been taken out. The coal is said to be in sonme
of the localitles 4 feet thick. Several boring experiments have also
lately been made but I could not learn the particulars, partly from
ignorance, partly from ill will. They are angry at me because I 4id
not recommend these sandstones for the construction of the State House.

From one boring I found out that first 30 feet of sandstone were
Penetrated, then about 20 feet of shales. A 4 foot coal bed is said %o
have been struck 100 feet below the surface, and the bottom rock of
the boring is described as a white sandstone. The boring was not much
over 100 feet deep.
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In the evening rode to Flint along the top of the 50 feet high
river bluffs which are principally drift, partly of very gravelly
nature.

Near the paper mill 2 miles below Flint the lower tenaceous blue
clays with pebbles form the base of the embankment.

At Flint the sandrock is said to make outcrops in the river near
the mills but the place is covered by sawdust. Several deeps borings
have been made of which I could learn the following particulars from
Mr., Decker and Dr. Clark.

The well in Main Street which is flowlng sweet water with very
8light mineral taste.

Drift material 84 feet.

Sandrock. 12 feet.

First flow of water.

Then a series of shales and sandstone beds with 2 or 3 feet of

coal were penetrated.

Then the boring continued in sandstone to the depth of 160 ft

When the flow of water was increased.

Below this shale was found.

The total depth of the well is about 360 feet.

Another well has been sunk on the top of the hill north of the
river near Dr. Chapin's dwelling house. It is said to be 700 fset deep
but was just abandoned by the workmen, the day previous (to) my arriv-
al. As far as I recollect T was told the depth of the drift there was
found 125 feet. Then a sandstone was struck. Below this the coal ser-
ies with its shales and also a coal bed was penetrated. Then sandstone
and shale again. The water does not rise higher than to 20 feet below
the surface but seems to be in sufficient supply.

“Dr. Clark gave me the outlines of a boring 1200 feet deep, made 12
years ago under Crapo's suspices near the city of Flint.
Drift 88 feet
Sandstone 67
Shales and coal with subordinate sandstone layers 35
Then sandstone about 108 " thick.

At the depth of 260 feet from the surface struck sweet water over-
flowing. After this the boring continued principally in shales with
occadlionally layers of sandrock to the depth of 1200 feet. The shales
furnished a strong saline water. Dr. Clark has an accurate account of
this boring in his office. This is given by memory.

Nowhere in the borings of Flint strata representing the subecarbon-
iferous limestone were struck.

From Flint to Owosso & road leads in a straight westerly direction

first over undulating drift hills, then over a very fertile flat land,
offering nothing but drift at the surface

R~ S ‘.--g LIRS VoAb iy ViaT Ve @
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Near the mill dam of the Shiawassee 4 miles sabove Corunna sand-
stones of the coal formation are outcropping in the river bed and
from there soon the distriet where the Corunns coasl mines are worked

are rsached.

In See. 5, in town Owosso. Boring near Owosso for salt to the
depth of 1000. A Pery confused account copied from Mr., Courier's
notebook.

Superficial drift 121 ft.
Shale 20 '+,
Coal from 4 to 7 at the depth of 150 f+t. from surface.

Shale 54
Stone 7 15
Shale 33
Sandrock with sslt at the depth of 250 feet

250 feet of the sandstone.

At the depth of 469 feet a 3 feet bed of limestone

At 536 feet another 3 foot bsed of limestons

Shale separates the two 60 ft.
Soapstone 20
Sandstone at 541 feet.

Sendstone with salt 77 ft. thick. X verse

Then blue shale and red shale all the way down to 1000 feet.
Red shale at 673, at 879 and at 966 to 974.

At B20 to 839 brown limestone

At 404 to 434 White crystals apparently milk quartz ,ealessa®
with iron pyrites.

The above account of the Owosso boring has to be revised first and

ordered.

Friday 27. After arrival from Flint in the afternoon went to the
mouth of 6 mile creek into the Shiawassee. The coal formation with
its sandstones and shales is said to be visible in many places of the
river and its embankments from Owosso down to Six mile Creek.

At Bix mile oreek below heavy drift bluffs 40 to 50 feet high, dark
shales with calcareous kidney ore concretions seem to be highest
visible strata. Below about 4 feet of black limestone beds of shaly
atructure come out in the river bed. They contain numerous fossils.
Spirifer, several large orthocerasites and other cephalopodes, besides
some crinoid stems and also a few compressed Zaphrentis I noticed.

Under this limestone a coal bed of about 15 inch thickness has been
found and some of it taken oubt. Below the coal a very tenaceous white
fireclay comes out in the river, and in this clay are imbedded nodular
bloecks of greenish white limestone of cone in cone struecture . Also
other limestones in hard slabs and of bluish cclor are abundantly found
in the river bed and seem to be in loco.

h of 100 feet. For about

Close by a boring has been made to the dept
T1lad .

20 feet a shaft was mede, the rest was dri

- [ e Vil
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From this shaft I see thrown out large concretions of calcareous
kidney iron ore mixed with white sandstone and partly forming a brec-
cia together., Also dark shales are thrown out and the owner of the '
place reports that a bed of coal 7 feet thick had been penetrated.

Of course such reports are to be taken as hyperbokie but the abundance
of coal mixed Witk the debris indicates at all events the general
distribution of coal in this neighborhood. Following the 6 mile Creek
upwards the black shales of the coal formation and the arenaceous fire
clays with Ligillaria make outcrops everywhere. Also the black lime-
stone beds with fossils are found in the bed of the creek apparently
in place.

The drift contains numerous limestohe pleces from the Hamilton and
the Helderberg group. But besides those are very many limestones of
the subcarboniferous strata with Allorisma and lithostrotion found in
boulders of the creek. The subcarboniferous limestone consequently
must extend to neighboring localities. This place is worth to be care-
fully investigated and I intend some subsequent time to spend more
time with its investigation.

The artesian well near Detroit & Milwaukee Depot has been continued
up tc June 28 and the following strata been penetrated. At 168 ft. be-
low the surface the boring was in shales. These continued to 180 ft.
depth. Thena a whits sandrock was struck 16 fest in thickness snd furn-
ishing a supply of water. On top of Sandrock a few inches of coal.
Below the sandstone again 7 feet of shales were penetrated at the time

of my visit.

Continuation subsequently was published in the Owosso paper. Shale
bed marked 7 feet continues to 22 feet thickness, lighter strata on
top, darker below. Dark blue sandrock alternating with shale and soap-
stone 46 feet. Then white sandrock 11 feet, shale dark, 5 feet. Last

PO O 4

is sandrock 72 feet. Shale continues below at 307 feet below surfacs.

Monday June 30. Went to Detroit. Syw the CGovernor and in the eve-
ning took the cars for Williamston, passing Flymouth, Salem, Brighton,
Howell, From Detroit to Plymouth a flat rich farming country. Bstween
Brighton Howell and Willismston the railroad makes several deep cuts
through drift hills but the land in general is very good. Only in a
few places marshes.

The coal mine at Williamston is close to the Banks of Cedar River
about 100 rods east of the village. Sec. in the shaft.

Sand and gravel 15 feet.

Coal 20 inches

Fireclay with some seams of sandrock 2 "

Black slate "

Fine white soft fireclay "

A bastard iron ore in a constant bend 6 inches

Chip slate on top

Coal 2% to

Then clay -fireclay

And then dark grey slate, bottom of shaft.

LW
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Opened about 12 feet below the coal bed in the sink hole., The suc-
cession of these strata is nicely to be observed in the vertical
shaft and in the slope leading down to the bottom of the mine. The
black chip slate contains numerous lingula and Discine shells, some
compressed Productus and a few lamellibranches. The coal is of very
fair hard quality, contains little sulphur.

The owners of the mine gave me the results of a number of boring
experiments in the neighboring distriect which exhibit the general uni-
formity in the composition of the coal series.

Mr, Reigh, one of the proprietors, promised me also the record of
numerous borings in the vieinity of Corunna and Vernon, all of which
show the wide distribution of the coal but in few places they found
it thick enough to be worked with profit.

Mr. Reigh gave me the following accounts of borings.
4 miles west of Williamston, close to the river.

Drift 18 ft.
Black slate 4
Coal 2%
Fireclay 6
Black slate 12
Shaly sandstone 10

% mile south of this place 60 feet boring without finding the rock.

At Depot of Williamston.
Drift 16 ft.
Soft white sandstone 12
Cosal 5
Light slate
Dark slate
Coal
Fireclay
Black slate
Fireclay
Black slate
Fireclay

lack slate
Light slate
Black slate
Fireclay
Shale

H
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Drift

Sandstone

Light grey slate

Dark slate

Black

Coal

Fireclay

chale, running into white sandstone, penetrated by the

drill hole to the depth ef 15 or 20 feet.

)
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Drill hole 200 yards north of Williamston coal mine shaft,across the
river.

Drift 4 ft.
Sandstone 13
Dark grey slate 1l
Coal 3

Then fireclay and below it shale.

Drill hole north of the former.

Drift 18
Coal 7
Fireclay 6

Black slate getting lighter and running into shale rock to the depth
of 60 feet.

Thuesday July 1. From Williamston to Lansing, Owosso and Saginaw,
a tedious travel with freight train over a partly undulating partly
level drift plain with no exposures of rock on the line. With few ex-
ceptions of some marshy districets the country is well settled. Timber
mostly hardwood only locally with some intermingled pine or occasional
tamarack swamps.

From Owosso nearly up to St. Charles at which place Mr. F.Ackley
very cordially lnvited me. Numerous oulcrops of the coal Tormation
are said to exist in the river and its embankments, particularly a
place to be menticned 9miles south of St. Charles on the road where
also a gentleman whose name I did not learn offered me his friendly
services.

The other side of St. Charles to Saginaw a low sandy river plain
extends in which except by the artificial borings no other opportuni-

ties for observation of the strata are to be expectedeﬂidwa between
S8t . Charles and Ssginaw (11"17" a large brickyard and ti
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erected which furnishes an almost white ware and of apparen
good quality.

Wednesday July 2. Enquired gor Dr. Garrigue but did not find him,
also Dr. Lathrop, one of the best informed men of the place. I did not
find him at home. In the after part of the day I got & severe attack
of intermittent fever with spasms over the whole body, particularly
spasmodic contract of hands and then gradually upwards from the abdo=-
men to throat and faces. The pardxysm lasted about 3 hours before 1
felt relieved.

Thursday found Dr., Garrigue and received all desirable information
he could give me. Also Dr. Lathrop kindly offered his services as far
as he chuld. I learned from him the accurate boring register of one
of the first salt wells. The same which is given in Winchells report

in condensed form. The specimens of each stratum were preserved but
became destroyed last year by the burning of the building where they
were kept.
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There are about 100 wells sunk in Saginaw District and the results
of all borings are sald to be essentislly the same of most of them
subsequently no accurate record was kept but Mr. Garrigue wiil in
connection with Mr. Lathrop collect for me all the accessible data of
fermer borings, and will take care that in new borings and accurate
account and savings of borings will be instituted.

In all wells the carboniferous limestone was struck and forms a re-
liable geological horizont and in all borings the lower limits of the
salt producing rock beds were indicated by bright red shales of con-
siderable thickness, which are considered by the salt men a sure indi
cator of the productive limits for salt. This red shale is s&id to be
near Salzburg about 1000 feet below the surface, while near Saginaw
City it is only 600 feet below surface.

The gypseous Tormation has not in all borings been clearly recogni-
zed but the salt manufacturers say that the waters of a certain depth
have to be stopped up or otherwise their pump tubes will in short
time be stopped up by a coplous denosit of gypsum while the water from
lower depth does not incrust the tubes.

The salt water formerly rose tc near the surface with in 30 p2 40
feet while now most manufacturers have tc lower their pumps to the
depth of 400 feet below the surface and some of them deeper yet.

July 4. Went to Bay City, passed Venona Station by mistake and went
to Kawkawlin where 3 salt wells are worked. One 1s 1133 feet deep,
another 810 feet and across the river still another 800 feet deep. uir.
Carson an intelligent laborer there gave me the following information
about the wells.

1. Drift about 100 feet.

2. Shale partly light colored with seams of carbonaceous slate
in same horizon &00 fe=t.

3. Gypsum imbedded in shales about 100 feet.

4, Continued shales of blue color down to the salitrock which is

found at the depth of 700 feet/
5. Saltrock(sandstone) 100 fest/ red
In the deeper wells a succession of partly colored shale bads
followed. They did not furnish any additional supply of brine., No line

stone was struck in the borings as far as the man recollects.

At Bay City I got from a well borer the following general descrip-
tion of the wells in the place, one of whieh he just now has sunk to
the depth of 930 fest.

1. About 75 ft. of drift clay.

Toand camam ON S
2. Hard pan 20 ft.

%3, Shale dark blue or black. 10 feet. Sometimes coal seams in that
horizon but insignificant.
4, Shales continue for 50 feet

5, Change into sandy shales, 250 feet., N.B. At licGrow's well,Forts-
mouth in this horizon = thick .24 of vlear coarse quartz-sand
with granules bigger than a mustard seed is found.
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6. At about 400 feet from surface to the depth of 35C0 shales of light-
er and darker color.

7. Thin strata of limestone interstratified with shales, 50 feet.

8. Sandstone 65 feet thick(first saltroeck) strength of brine aboub 65
degrees of salometer.

9. Thicker limestone strata alternating with shales, about 115 feet.
(Depth from surface 720 ft.)

10.Gypsum 25 feet. Gypsum beds are occasionally also found in lower
position.

11.3hale with limestons and s

prevailing to the depth of

12.4 thick bed of limestone

13, Shales 2B-eP-20-Ffév

14 .5androck 15 or 20 ft.

15.5hales.

16 Principal salt rock, a sandstone with
Total thickness 95 feet. water 100 pr

17. Light eolored whitish shales.

18. Red shales penetrated to the depth of about 50 feet.

1 Ty : 1
ne layers, below the shales much

a very harp crust on top.

. Saloneter,

Met Mr. Clemens of Ann Arbor at the depot. His clerks very politely
troduced me to all places of interest,in particular to iMr. H.M. Brad-
ey an owner pf a sawmill and saltworks the well of which is now in
ogress of boring. His salt pans are new-fitted up with galvanized

g rir His pans are new-Titted ity
n

in
le
pr
i steam pipes running through them.

o

Mr. Bradley directed my attention to a very well informed man in
Ellington on Bast River (Cass River), Elder McKenney and also informed
me of outecrops of limestone with galena and gypsum on Cass River in
Town 13 N. 9 E.

July 5. VWent with Lt. Dunlap v labaster. Not far backwards from
the dock under a coating of drift gravel and sand the gypsum is imme-
diately following in thick stratified beds of somewhat brecciated,
mottled appearance. The upper portions are lighter colored than the

lower layers of the deposit amounting to from 12 to 15 feet in thick-
ness and being almost pure gypsum the argillaceous impurities are dis-~
persed through the gypsum mass like the coloring materials in mottled
soap.

Below this gypsum bed the lowest seam of which is dark laminated
and arenaceous an argillaceo-arenaceous limestons stratum amounting to
about 1 foot or more and in places being prevalently sandy, in others

prevalently calecareous follows. These beds contain an abundance of

2 R o 11
fossils, most lamsllibranches of mytilold form and several brachliopods,

spirifer, ebtr.
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vrider this limestone soft shales seen to the depth of 2 or &

alo Vil
feet., The owner of the quarries, Mr. Smith informs me that he explored
about 20 feet deeper and found below agalin a gypsum bed,then shales
and gypsum again in a thick bed which was not penetrated.
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He intends deeper boring and promised me to wkite down the results
and send them to me.

3 miles from ilabaster southwest another deeper quarry is opened
close to the shore. The gypsum is said to be overlain there by a few
feet of shales. About 1 mile north of Alabaster the gypsum is not
found any more in the experimental excavations in search of it. Drift
material extends to considerable depth and up at Tawas in the borings
under the drift no more gypsum but the underlying saliferous sandrock
is struck.

Walked up to East Tawas which 1s 8 miles distant from Alabaster.
The shore road offers no rock exposure , all loose sand. And at a short
distance from the shore all along a bluff of drift material rises to
the hight of about 30 feet indiceting a lake terrace.

(Pencil memo. Sage in Wenona kept an accurate account of his borings)

Sunday July 6. Salt well at Bast Tawas of Grant and son.
A Deutscher(German) is a partner and gave me friendliest i%%ormation.
an

ft.
Yellow Clay 20
White sand rock 60
Sand red 15
Sand grey 5
Sand red. Supposed to contain iron 40
Shale white 10
Sandy slate red 30
Shale white 5
Sandy slate red 88
Shale blue 55
Sand red 40
Slate white 60
Sand red S
Shale white 15
Sand red 5
Slate white 40
Sand red 5
Slate white 3
Sandy slate white, first indication of salt 3
Slate white 164
Saltrock grey 1935
Slate blue 10
Total 905

If not pumped, the brine rises to the top of the well but is weaker.
The pump is sunk to the depth of about 500 feet and gives a supply of
30 gallons per minute while the Saginaw wells only furnish 18 gallons
per minute. The Tawas salt iz extremely white and dry. Returned Sun-
day night to East Saginaw. Sent off specimens by Ringler. Expense to
East Saginaw from Tawas 2 dollars and meals at East Saginaw 1 dollar.
Stage to Vassar 1.50.
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Monday July 7. Afternoon at half past one took stage to Vassar.
The lower Saginaw valley is a continuous marsh but all along its ex-
tent salt works and sawmills are crowded one after another.

From East Saginaw to Vassar a Plankroad leads over a pe rfectly
level but dry country. 20 miles distance the road passed through
Frankenbrost.Before arriving in the village the road descends a high
drift bluff elevated about 50 or 60 feet above the river bed whiech is
said to have an elevation above Saginaw river of 80 feet.

A man with the name of C. D. Smlth, an 0ld land hunter, gave me the
following information. Two miles below Vassar sandstone crops out in
the river bed. At Tuscola they bored into that sandstone 16 feet and
gave it up,{(In search of coal] before they sunk through it.

Some 8 miles above Vassar he says the flat rock ledges can every-
where be felt in the river but to his knowledge never make outcrops
in the bank until some 6 or 8 miles below the forks of Cass River,
where lowest a kind of soft pipestone crops out and above it sandstones
identical with the Buron grindstones. Also upwards on both forks this
rock is everywhere near the surface and from there to Point aux Barques
through the woods only a crust of moor {(?]) has to be removed from the
surface to find the rock. In this pipestone Mr. Smith found numerous
nodules of galena.

Thuesday July 8. Follwwed Cass River down to nearly Tuscola villags.
The river is carved into the drift to the depth of 50 or 60 feet. Its
banks are sometimes steep bluffs. Sometimes the ascent to the limiting
plateau is gradual.

Nowhere in the bed of the river actual rock ledges can be seen but
in numerous places large boulders of metamorphic rocks mixed with frag-
ments of limestone blocks from the Niagara group, the Helderberg and
Hamilton group and with some sandstones of the carboniferous group;
also of the carboniferous limestone but not many of those form the
river bed. The lowest portion of the drift is composed of such boulders
and gravel.Higher up blue very hard clay with pebbles (Hardpan) foll-
ows in the thickness of about 12 feet visible. Above this a few feet
of sand end finer gravel follow which are overlaid by very fine well
stratified reddish grey clays entirely similar to the red drift clays
of Lake Superior country. The same clays I see also denuded in digging
the cellars of Saginaw City.

15 feet of this clay are visible in the bank. Above follow about
30 feet of sand strata mixed with pebbles and gravel by which the
hight of the plateau is formed and which in places are mixed with much
clay. All those upper drift strata bear the most distinct evidence of
regular sedimentary origin. The lower hard pan and boulder drift is
less distinetly stratified.
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At 3 o'clock afternoon stage leaves for Cairo, (Caro) situated in
Sec. 3, Town 12, R. 9 E., Expense at Vassar 2.50 to Cairoc., Arrived 8
o'clock.Hext morning,

Wednesday July 9. Took horse and buggy for two days and went up to
Cass City.25 miles below near the house of Traverse Leech a road leads
down to the river where Mr. W. H. Brown lives on a farm in Sec.€,T.1l3,
R.11. The river runs #n rapids for 2 miles above and below this place
over rock beds. Very little of ledges is in the banks which are com-
posed of drift mé#xed below with large blocks of the underlying forme-
tion.

The strata dip down the river and consequently the highest strata
are found below the farmhouse. The lower beds upwards the stream
where a series of sandstones of sharp grit, some of them with calcar-
eous seams(veins) of whitish color with ferruginous dots, or of a
greyish blue color; sane beds argillaceous and micagecus. Also in
thickness the beds vary much. In the ledges in loco I d4id not see any
organic remains but in a loose block evidently belonging here I found
specimens of Ligillaria or Lepidodendron.

5 go down to opposite the farmhouse. Below they are

7 a blue argillaceous and (or) sometimes arenaceous lime-
stone same ds of which contain numerous fossils and druses with
sulkphuret of Zinc ectr. Still in higher position are somewhat lighter
cclored shaly limestones and very hard arenaceco=-calcareocus beds with
flint nodules besides bright red colored calcareo-arenaceous beds
which are somtimes true sandstiones.

o8
]
overiapped b
b

fUrther on the series is covered up by drift and also in the river
bed no more of the rock is seen.

Thursday July 10. Drove to Cass City 3 miles distant from Mr.Brown's
Mr. Brown went with me. From the city one mile south I struck the
river. A drift terrace % mile distant from it and 30 feet high border
it, the other half mile bordering the river  is swampy low ground, In
the bed of the river in some places the argillasceous dimestones with

and fossils seem to form the bed but no additional faets
were collected. The limestone may be tested for its hydraulic proper-
ties. I found also a Syringopora in the limestone of which I saw a
finer specimen at Mr. Brown's place but thought it to be & boulder
of the drift coming from a distant locality.

6 miles above Cass City the sandstone im quite thin layers and in-
terstratified with shale seams is said to make outerops shout 15 feet
high, but the burnt timber land along the river did not allow me to
proceed within the limited time up that distance.

Returned to Cass City at noon and packed the specimens in a box.

The general features of the country is a level plain with good fertile
soills. A good many settlers are already spread over the district.
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The Hotel keeper at Caro told me that up at Indian Zapids 6 miles
above Cass City there are for a mile along the river more important
sandstone outerops than I have seen. A passable road for wagons leads
there.

He informs me also that in the town of Ellington south of the vill-
age there are extensive bog ore deposits over many acres of land, and
by digging he Baid he penetrated 6 feet into it without getting thro.

Also of a boring in Caro he gives me a superficial account. The
boring was performed by one Spangler of East Saginaw. It went 120 ft.
deep and after going through deep drift they struck a sandstone. Under
it shales and coal and under the coal a soapstone. But how much can
be relied on this report I do not know,

(Then follow 12 pages of pencil notes which had been copied and were
typed in the foregoing pages. Two rough sketches are included)

Name of Sawmill owner at Vassar is McHose. Parks schoolteacher
at Vassar.

(On back cover). (Supposed sequence of strata.)

1. Sandstone above coal about 30 or 40 ft.

2. Grey and blsack shales, about 25 ft.

3. Coal

4. Black shales. Argillaceous sandstones of fine grain with fireclay
containing numerous Ligillaria stems. Black shales, fireclay and
sandstones alternating beds amounting tc 60 feet,

9. Carboniferous limestone 50 feet.

6. Gypsiferous strata 100 feet.
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