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what has already been noted in connection with the general discussion of
these distriets.

Gagetown. This town with a population of 400, is near the nortliern
county line, upon the crest of the western moraine. Dug wells with a
depth of 10 to 40 feet, or occasionally more, are the most common source
of supply for domestic use. The water comes from sand or gravel beds
in the clay, is hard, of sufficient quantity for ordinary demands, and is
said not to be affected by the seasons. It rises in some of these wells to
within 10 feet of the surface.

Wells are occasionally drilted to rock, but no records of the depth
were available. The deepest well in Gagetown is reported to be 140 feet.

Kingston. This village, with a population of 350, is located on a
morainal ridge, 30 to 40 feet above the bottom of the valley in which
the railroad runs. The wells are generally dug, and range from 20 to
50 feet in depth, with an average of 35 feet; the water is hard but of
good quality, and of sufficient quantity for domestic use, and is said
not to vary with the season. The supply comes from sand or gravel beds
in some of the wells.

A waterworks system owned by the village was installed in 1902, the
water being pumped from a 4-inch drilled well 217 feet deep, which
reaches rock at about 150 feet. The water comes from sandstone and
rises to within 10 to 12 feet of the surface, giving ample supplies. Tt
is distributed from a standpipe, and is used for fire protection, sprink-
ling and boilers. There is also a well 215 feet deep, in rock, at the school-
house, having the same characteristics as the waterworks well.

Along the railroad, and at the bottom of the valley west of if, both
of which lie 15 to 20 feet below the water level in the waterworks well,
it is probable that water from the same source would be reached at
about 185 feet or a little more, and would flow with strong head. In
the valley is a small stream, and along the margin of it are seepage
springs, the water from which is sometimes used.

Mayville. This town with a population of 750, is the most elevated in
Tuscola county, the moraine rising to nearly 1,000 feet above the sea
level within its limits. As a result of this situation, the wells for do-
mestic supply are often deep, but do not reach the rock surface. There
is no waterworks system; one was projected some years ago, but was
abandoned on account of the difficulty of getting water in sufficient
quantities.

A test well was drilled 400 feet and bed rock was reached at 285
feet. 1In this well, water rose from sandstone about 300 feet, or to
within 100 ft. of the surface.

The dug wells are often shallow, from 15 to 20 ft. deep, the shallow-
est being only 10 ft.,, but driven wells in the higher parts of the town
often go down nearly or quite 100 feet to reach water in sufficient
quantity. The water in the shallow wells is said to come from sand or
gravel beds in the till, is hard, and never large in amount; yet the
supply is fairly constant, so that moderate demands on it are met, except
in very dry weather, when it may fail.

Bed rock is the most available source for a large supply for the town,
but the great depth to which it is necessary to go to reach rock, and the
depth from which the water must be pumped makes it an expensive
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source. If, however, wells were put down in the lowest part of a town,
or, better still, in the valley north, and pumped from these to a reservoir
in the highest part of the town, from which it could be distributed, it
seems probable that a satisfactory supply may be had. Nearly 100 feet
in the depth of the wells could be saved by locating them in the lowest
part of the valley, which runs through the eastern part of the town.

Millington. Millington with a population of 632, is situated on a broad
gently-sloping, sandy, and gravelly plain, which is on the edge of the roll-
ing country, and is morainal in origin. The surface soil is permeable
enough to take in a considerable amount of rainfall, and this accumulates
in the underlying gravels, which lie from 15 to 20 feet below the surface.
This supply is easily reached by open dug wells, and is largely drawn
upon, the majority of the houses of the town depending on wells about
20 feet deep for their supply for domestic uses. This supply is uncer-
tain and effected by drought. TPersons requiring larger supplies drill
down to bed rock for water, reaching it at from 90 to 112 feet. In
this rock which is sandstone, water may be found at varying depths
in good quantity and of excellent quality.

In 1904, the village completed its public waterworks, the water being
obtained from two 4-inch drilled wells 187 feet and 200 feet deep, re-
spectively, located near the center of the town. The rock surface is
about 110 feet down, and the rock was reported as sandstone the whole
distance until water was struck. The water rises to within 17 feet of the
surface and is said to be of excellent quality and abundant. It is dis-
tributed from an elevated tank or standpipe, into which it is pumped
from the wells. )

Fostorie. This village lies on a slope from the high moraine to the
north and, so far as learned, gets its supply for domestic use from dug
wells 20 to 40 feet in depth. A stream flows through the edge of the
town, and from this some water is taken for use in boilers.

CASS RIVER VALLEY REGION,

Cass City. This village, with a population of 1,212, has for its site a
broad gravel terrace about 40 feet above the bed of Cass river and has
behind it, to the north, a well-marked morainal ridge. The gravel gives
abundant water in dug wells about 20 feet deep, some going deeper, and
these are the common sources of supply for domestic use.

Caro. This town, with a population of 2,268, is lecated at the foot of &
well marked morainal ridge upon a gently sloping or nearly flat gravel
terrace of the river vallev. It is well gituated for the development of a
system of waterworks, depending on gravity for distribution of the
water from a properly located standpipe. For several years such a sys-
tem, owned and operated by a private company, has been in use, the
water being pumped, in part, at least, from springs located across the
stream, opposite the town. Recently the supply has been augmented by
drilling wells in the rock. The standpipe is situated in the northern
part of the town upon morainal ridge about 100 feet above the principal
business street. The water is of good quality and that from the springs
is relatively soft. The springs have their catchment areas to the east
of the river in the gravel and sand terraces, the town standing on the
west bank, the water percolating through the gravel and sand down
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to a dense substratum, upon which it finds its way until it reaches
some place where the streams cut this in running to the river, when it
flows out as springs. The water is used for all purpeses, including
domestic and drinking, but there are many dug wells in the town from
16 to 20 feet deep which, upon the gravel flat, reach through the gravel
to the top of the clay and intercept some of the water moving along
upon it. This water is reported as soft and pure, but unless care is
taken to dispose of sewage, eventually the gravel will become so con-
taminated that the wells in the more thickly settled parts of the town
may be unsafe to use and will afford breeding places for the germs of
various diseases.

The following is the record of the deep well of the Peninsular Sugar
Company; the altitude of the mouth is 15 feet above Cass river, and
about 645 or 650 feet above the sea level:

RECORD OF PENINSU/A SUGAR COMPANY’S WELL, CARO.
Thickness, Tota

feet. feet.
Drift (sand, gravel, hardpan and boulders)........................ 113 113
Limestone............. ... ... .. ... .. ... 7 120
Shale (blue)............................... 25 145
Sandstone (very soft; first flow of water, 50,000 gal. in 24 hours, soft;
rose 5 feet above derrick floor).................. ... ... .. .. 40 185
Limestone............ ... ... .. .. .. 5 190
Sandstone. ............ e e 50 240
Shale, black. .........c.oo o 2 242
Sandstonme. ........... .. 10 252
Shale. . ... 1 253
Sandstone. ............ ... i 29 282

Streak of sandy limestone.

At 275 feet a flow yielding 350,000 gallons in 24 hours was struck. The
water has a slight mineral taste, leaving a sweet aftertaste, probably
of magnesium sulphate. The well is 8 inches in diameter; temperature,
47 degrees F.

Vassar. This village, with a population of 2,032, is the third important
valley town to be considered, and like Caro is located on the terraces of
Cass river, but unlike that town reaches across the stream to the eastern
bank. A considerable part of the town also lies upon the morainal
ridge, here relatively low and inconspicuous. The ridge is covered with
gravel, and hence is more permeable than such ridges usually are.

The village owns its waterworks system, the water being derived from
seven drilled flowing wells, which average about 200 feet deep. The
deepest well is 230 feet, but it iz cut off at 200 feet. At the depth of
about 125 feet a small flow was struck, and this increased with the
depth until it reached its greatest volume at 175 feet, when the flow
was about 100 barrels an hour. The total depth of one of the other wells
is 207 feet, with the rock surface at about 50 feet. The water rises
about 4 or 5 feet above the surface and is pumped to a standpipe on
the ridge, from which it is distributed. It is relatively soft, giving only
a slight powdery scale after prolonged use in boilers. The following
analysis by Dr. R. C. Kedzie, of the agricultural college, was made about
the time the system was installed:
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ANALYSIS OF VASSAR PUBLIC WATER SUPPLY.!

Parts per
million.
Total solids. .. .. ... o 271 .43
Volatible at red heat. .. ..... ... .. .. ... . . . . . .. 71.43
Total mineral matter. ......... ... ... ... ... 200
Mineral compositions:
Caleium (Ca). ... ... 65.49
Carbonate radical (CO ... ... 100.82
Sulphate radicle (SO,) ... .. ... .. 20.16
Magnesium (Mg) ... ... ... 6.17
Chlorine (Cl). .. ..o 4.32
Sodium (Na). .. ... 2.82
199.78
Nitrates and nitrites. ... ... None
Free ammonia. ... ... 0.05
Albuminoid ammonia. .. ... 0.04
Hardness by soap test. ... ...t 85.71
Permanent hardness................ i 57.14
Total hardness. ... ... ... 142.85

The amount of water yielded by these wells is about 110,000 gallons
a day. Two deep wells were put down in Vassar; one near the railroad
junction, which has a depth of about 600 feet, flows a considerable quant-
ity of brackish water, which has been bottled and sold for medicinal
purposes; the other, which was put down as a test well about the time
the waterworks were established, is 467 feet deep, and gave salt water
of 6 degrees saltness. This well was reported to be plugged and aban-
doned.

Dug wells from 20 to 30 feet deep are frequently used, furnishing
sufficient water for domestic use, and private drilled wells from 45 to 200
feet deep are not uncommon. Most of the latter flow when located on

~ the lower terraces of the river. The rock water is generally softer than

that from the drift, especially that from sandstone, the most common
source.

Tuscola. This village, with a population of 275, lies a few miles south-
west of Vassar, on the lower terraces of the river valley, here somewhat
sandy and relatively narrow. The town is spread over both banks, the
parts being connected by a narrow bridge. The general sources of water
for domestic use and for stock, are shallow dug wells from 12 to 40 feet
deep, the most common depth being about 20 feet. The water usually
comes from gravel strata in the clay which underlies the shallow sur-
face sand, and rises within 6 feet of the surface in some of the wells.
It is hard and the supply constant and sufficient in most cases for the
needs of the owners. )

A few drilled wells on the higher slopes of the valley yield excellent
supplies of somewhat brackish water from the rock at a depths of about
175 feet. A drilled well at the north side of the village is reported to
be 175 feet deep, in sandstone, the rock surface being struck at 49 feet.

! Ixpressed by analyst in grains per gallon and hypothetical combinations; recomputed to ionic
form and parts per million at United States Geological Survey.
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This well flows several gallons a minute, with a head of 2 feet. It is
situated on land 30 feet above the level of the river, higher than most
of that on which the village is located, hence it would seem probable
that other flows could be developed by going down into the rock. The
rock surface was reported as 70 feet down in another well, but as it
appears in the bed of the river, a short distance north of the town, it
is probable that this well was on the higher ground than the flowing
wells above cited.

Wilinot.  This small village is situated on the southern edge of the
broad sloping plain which rises to the morainal region on the south. Fhe
generally sandy or leamy character of the soil, and the fact that it is
underlain by clay at moderate depths, makes the water supply good and
easily obtained. The wells average about 20 feet in depth and give a good
supply of hard water, which is not easily exhausted. No rock wells
have been put down in this vicinity.

Deford. This is the next station north of Wilmot on the Pontiac,
Oxford and Northern Railroad, and is in much the same situation as
Wilmot. The plain is slightly flatter and somewhat sandier. Water is
obtained from shallow dug wells at about the same depth as at Wilmot.

Silverwood. This is a small village on the Pere Marquette railroad,
on the southern border of the county, and is interesting from the fact
that a part of the water supply is obtained from flowing wells from the
drift. The area extends southward into Lapeer county, forming a good
sized district. A few wells that flow in the village are about 40 feet
deep. Dug wells from 15 to 30 feet deep are also common sources of
water for domestic uses. The water tank at the railroad station is filled
with water from a flowing well 40 feet deep.

SYSTEMATIC CATALOGUE OF WELLS AND TEST BORINGS,.

The following records have been collected from many sources, among
which are the personal, detailed study of the wells and waters by the
writer, who also gathered many records of depth and other pertinent
facts from the owners of wells by a house-to-house canvas, carried on as
a part of the field work. A most important contribution has been made
by the well drillers, among whom may be mentioned Mr. John Russell
of Unionville, and his brothers and Mr. Charles Van Wormer of Mill-
ington, who.permitted their carefully kept records to be wused and
cheerfully answered numerous questions relating to their borings. Mr.
Charles Montague of Caro and Handy Brothers of Bay City and a num-
ber of other land holders, who have sunk exploratory test holes in various
parts of the county, in search of coal and other minerals, have kindly
permitted the use of their records, some of which are here published,
and which, in the aggregate, have involved the expenditure of thousands
of dollars. Mr. Alfred C. Lane procured most of the data from Elmwood
and Elkland townships, and has also rendered much assistance at other
points. The order of description of wells is usually as follows:

(1) Location.

{2) Name of owner, when known.

(3) Depth of well, in feet.
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(4) Depth to rock, or length of casing, in feet.

(5) Quality of the water, including notes on the mineral matter
found in it.

(6) Head, or height to which the water rises.

(7) Elevation above sea level or tide. (A. T.) (Lake level 581 ft.
A.T)

(8) Remarks.

(9) Driller’s record and name of driller.

The records are given by townships and locations by section quarters
and more accurately when possible.

Regarding the quality of the water it may be said that during the
field investigations, chemical tests were made of nearly every flowing
well and many of the pump wells, to determine the mineral constituents
of the water.

These tests were simple but reliable, and were qualitative, although in
a measure they became quantitative as well, since the promptness with
which the reactions took place and the amount of the precipitate which
appeared, were indicators of the quantity of the mineral sought, which
was present in the sample. Hence, a rough system of classification was
possible and the same one was adopted as that used in Huron county.
The tests made included a search for common salt, sodium chlorid,
(NaCl), sulphates, or sulphuric acid, in composition (H,80, or SO,)
calcinm in composition or “lime,” (Ca.); magnesium in composition,
(Mg) and iron, (Fe.) The tests were made at the well, by means of
a pocket testing outfit, using concentrated solutions of the reagents em-
ployed. The results were recorded as follows: Where the mineral mat-
ter was present in large quantity, it was said to be strong (str.) ; where
in moderate amount, it was called medium (med.); and when present
in small quantity the record is (low), or still less, traces (tr.). If no
precipitate was formed, the record was (0).

The reagents used were identical with those with which tests were
made in Huron county, and the methods of work the same and are
fully described in the passage already referred to above.

Where the elevation of the ground at the mouth of the well is given
“A. T.” it will be remembered that generally this has been deter-
mined by barometric observations and is only approximate, the differ-
ence between sea level and the level of Saginaw bay is about 581 ft.,

“so that the latter number must be subtracted from the figures given to

obtain the elevation above the bay.

The townships are given in order beginning with the northeastern,
thence westward, across the county, and this order is continued through-
out the list. In general no special order was observed in the given
section of a township, but the wells are listed about in the order
visited.

ELKLAND TOWNSHIP.
Sec. 5.
S. W. of S. I8; 30 ft.; hard; 789 A. T.; no rock.
Sec. 6.
N. W. of N. W.; P. Gage; 40 ft.; very hard; A. T. 751; 20 ft. dug and
20 ft. driven.

1Lane, A. C., Loc. cit.,, pp. 188-142.
34
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Sec. 9.
N. E. of N. W.; 50 ft.; soft; Ca., tr., C, tr., SO, none; dug 25 ft., bored
with auger, 25 ft.; no rock.
Sec. 11. .
Near W. 1/ post, School District No. 2; 72 ft.; 767 A. T.; 72 ft. to rock.
Wells east side Sec. 11 and W. side Sec. 12, all from 25 to 45 ft. deep.
Sec. 18.

S. W. of N. W.; O. Austen; 180 ft.; 783 A. T.; rock 130 ft.; good.
Water from quicksand at 84 ft.; well put down to 180 ft.; last 50
in very hard rock; a show of oil. Miles King, driller.

Sec. 19.

N. W. of 8. W.; 104 ft.; slightly hard; 799 .A. T.; water rises about

50 ft.
Sec. 36.

Near center; 179 ft.; rock, 150 ft.; good; 760 A. T.; all in grindstone,

with little slate at bottom.

ELMWO0OD TOWNSHIP.
Sec. 1.

8. W. of N. W. of 8. E.; J. Wilson; 70 ft.; soft and fresh; Ca., low,

80, none, Cl, none; 766 A. T.
Sec. 2.

N. 'W.; 106 ft.; 40 ft. to rock; slightly hard, Ca., tr., 8O, none, Cl, tr.
head 3 ft. above ground; A. T. 674. Temperature 49° F.

N. W. of 8. E.; 8. Calley; (1) 50 to 60 ft.; good; A. T. 675; water
rises nearly to level of ground. (2) 89 ft.; rock, soft; quite soft;
head—3; A. T. 715. -

N. E. of 8. W.; 8. Calley; 90 ft.; rock, 50; quite soft; A. T. 673; last
5 ft. a heavy brownish rock, some blue rock and sandstone.

S. W. of N. E.; Wm. Kehoe; 117 ft.; rock, 40 ft.; good; head—114
t.; A. T. 670; much blue rock, 7 ft. of freestone at 60 ft; 1 ft. of
rock made water green as Paris green.

N. W. of N. W.; 86 ft.; rock, 34 ft.; good; A. T. 668.

S. W. of N. W.; 38 ft; good; head—S8 ft.; A. T. 670 ft.

Sec. 3.

N. W. of N. E.; 64 ft.; rock, 30 ft.; soft, Ca., slight tr., Cl, none, SO,
none; head 4 ft.; A. T. 654.

N. E. of N. W.; L. Hurd; 88 ft.; rock, 44 ft.; good ; head, 2 ft.; A. T.;
647; first stream at 44 ft.; flow at 55 ft.

N. W. of N. W.; 89 ft.; rock, 40 ft.; good; head, 3 ft.; A. T. 664.

N. W. cor.; 60 ft.; rock 40 ft.; good; head, 6 ft.; strong; A. T. 662,

N. E. of N. E. 9 ft.; rock, 34 ft.; good; head 3 ft.; A. T. 668.

S. E. of N. If.; 42 ft.; good; head 1 ft., formerly 6 ft.; A. T. 668 ft.

S. E. cor.; Jas. Wills; (1) 118 ft.; rock, 35 ft.; good; A. T. 678; near
surface, formerly flowed. (2) 130 ft.; good; lower than No. 1, white
sandrock and blue rock passed through.

S. W, of 8. T.; 60-70 ft.; good; A. T. 678; used to flow.

N. W. of 8. E.; 60 ft.; good; head, 1 ft.; A. T. 665.

Sec. 4. :

N. E. of 8. E.; T. J. Walsh; 50 ft.; good; head—10 ft.; A. T. 665;

light supply of water at 40 ft., not so good at 50 ft.
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N. E. of N. E.; H. Howell; 62 ft.; rock, 4014 ft.; slightly hard; head
5 ft.; A. T. 662 ft.; good flow, used for washing but growing harder.

S. E. of 8. E.; 90 ft.; good; A. T. 670; rises to near surface; used to
flow; water at 45 ft. cased off.

N W. 145 90 ft.; rock, 40 ft.; very pure, Ca, nove, Cl, none, SO,, none,
head, 2-3 ft.; A. T. 655; three wells on farm; all flow.

8. W. of N. W.; W. Brandon; 93 ft.; rock, 93 ft.; good; A. T. 652 ft.

S. W. of 8. T.; 42 ft.; good; A. T. 668; slate, sandstone.

S. E. of 8. W.; M. J. Kehoe; 44 ft.; rock, 40 ft.; good; head—>5 ft.; A.
T. 660; 17 ft.; dug, 27 ft, drilled; sand rock, then black mineral
bed.

Sec. 5.

8. B. of 8. E.; 8. A, Merritt; 98 ft.; rock, 48 ft.; softer than surface
water; head, 2 ft.; A. T. 652.

S. E. of N. E.; W. W. Campbell; 45-6 ft.; rock. 45-6 ft.; good; A. T.
652.

S. W. of 8. W.; J. Belnap; 1st well, 119 ft.; rock, 55 ft.; A. T. 645.

RECORD.

Red clay...... .. 12 ft

Blue clay. ... ... ... ... 32 « 44 ft
Hard pan.. ... ... 1« 55 «
Hard limerock. ... 22 « 77«
Light slate rock. ... ... ... 11 “ 88 «
Lime with soft streaks......... ... ... ... . . . . ... .. 9 “ 97 «
Sand rock. .. .. 22 « 119 “

2nd well; 140 ft.; rock, 55 ft.; A. T. 645; this well had just gone dry
when visited.

RECORD.

Red elay...... ... 16 ft

Blue clay. ... ..o 34 “ 50 ft.
Hard pan...... ... 5 « 55 «
Limerock. ... ... ... 20 75 ¢
Slate rock. ... ... . 17 « 92 «
Hard flint rock. ... ... . .. . 2 “ 94 “
Very hard, dark sand rock............. ... ... ... ..o L. 9 « 103 «
Water sand rock . .. ... .. 35 « 138 “
Slate . .. oo, 2« 140 “

J. Russell, Driller.

Sec. 6.

8. E. of N. E.; at saw mill of W. H. Brown; 137 ft.; rock, 80 ft.; soft
water Ca, none, Cl, none, 8O, none; A. T. 638; did flow 3 ft. above
surface; 20 ft., blue shale, below which other shales, mostly blue
were found ; water from white sand rock ; Moses Thrash, Driller.

S. E. of 8. W.; C. Shulaw; 70 ft; nearly soft, Ca, low, SO,, none,
Cl, none; A. T. 648; first “soapstone” (soft shale) ; water flows into
16 ft. basin.

N. W. of S. W.; F. Bosley; 93 ft.; rock, 80 ft.; fresh; A. T. 652;
water flows into dug basin and is clouded by clay.

Sec. T.

N. E. of N. W.; G. Carolon; 98 ft.; rock, about 60 ft.; nearly soft,

good; Ca, low SO, none, Cl, none, head 2 ft.; A. T. 648; flow from
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88 ft. Casing 60-70 ft.; blue soap rock and black slate at top of
the rock.

S. E. of N. E.; 49 ft.; rock, 40 ft.; good; A. T. 648.

Sec. 8.
N. W. of 8. W.; G. Corbat; 64 ft.; rock, 34 or 38 ft.; good; A. T.
650 ; rises nearly to surface.

8. W. of N. W.; J. Lefave; 47 ft.; rock, 42 fi.; good; A. T. 648; flowed
barely a trickel, 1 ft.

N. E. of N. W.; L. Stack; 72 ft.; rock, 56 ft.; good; head—1 ft.; A. T.
645. Hard slate, then soft slate, then bluish sand rock.

N. E. of 8. E.; McDonnell; 70 ft.; rock, 30 ft.; good; A. T. 648; used
to flow.

See. 9.
N. E. of N. E.; 18 ft.; good; head—6 ft.; A. T. 668.
Sec. 10.

S. E. of N. E.; R. E. Wills; 164 ft.; rock, 51 ft.; good; A. T. 690; no

water struck above bottom of well.
Sec. 11.
N. W. of N. W.; P. Phalen; 67 ff.; good near surface; A. T. 678; used
to flow. :
Sec. 15.
R, W, of N. W.; 90 ft.; rock, 54 ft.; good; A. T. 703.
N. W. of N. W.; 113 ft.; rock, 52 ft., good; A. T. 700.
See. 16. '

N. E. of N. E.; 54 ft.; good; A. T. T02; used to flow.

8. W.oof 8. W.; 117 £t.; rock, 66 ft.; soft; A T. 708; 75 1. to shell rock,
then sandrock, with 3 ft. very hard and few mches chalky. Water
used to come up milk white.

S. E. of N. E.; 75 ft.; rock, 40 ft.; good; A. T. 708.

Sec. 17.

S. E. of N. E.; R. Godfrey; 160 ft.; rock, 40 ft.; good; head, 1 ft.;
A. T. 695, used to flow good stream to 4 ft.; rock mostly hard lime-
stone, with streaks of blue shale.

S. E. of 8. W.; L. Fournier; 80 ft.; hard; A. T. 695; case leaked;
roily and harder in windy weather.

N. W. of 8. W.; E. Lafave; 70 ft; good; A. T. 687; water rises to
surface.

8. W. of N, W.; 46 ft.; rock, 44 ft.; good; head,—2 ft.; A. T. 685; 2
ft. slate then hard rock; water rose and filled basin to within 2
ft. of surface.

Sec. 19.

N. W. of N. E.; A. Rochlean; 110 ft.; rock, 56 ft.; good; A. T. 68G;
at 70 ft. 9 ft. white sandstone, below blue, hard rock, no more
water.

See. 20.

N. E. of N. W.; W. Carr; 56 ft.; rock, 50 ft; A. T. 693.

S. E. of 8. W.; E. Geron; 56 ft.; soft and fresh; A. T. T08; surface
well has hard water.

Sec. 21.

N. W. of S. W.; J. Winchester; 50 ft.; soft; head, 2 ft.; A. T. 715;

flows a little but casing filled with sand.
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Sec. 22, .
. W. of N. W.; C. Kennedy; 96 ft.; rock, 70 ft.; slightly hard, Ca,

low A.T. 710, Miles King, driller.
N. E. of 8. E.; G. Wald; 191 ft.; rock, 175 ft.; ; quite soft; Ca, tr.,
S0, none, Cl, none; A. T. 785; tempezatme, 11/20.
Sec. 24.
N. W. of N. W.; J. W. Bingham; 164 ft.; rock, 146 ft.; soft, Ca, med.,
Cl, none, SO, none, A T. 796 water rises to 47 ft. f10m surface from

Whlte sand%tone “like powdered glass.”
N. W. of S. W.; J. Anker; 71 ft.; good; A. T. 785; plenty of water.

Sec. 26.
N. E. of N. E.; A. Hunter; 196 ft.; hard; Ca, med., A. T. 800.

See. 30.
N. E. of N. W.; N. Andrew; 220 ft.; soft; A. T. 687; last 20 ft., shell
rock.

Seec. 36.
S. W. of 8. W.; W. Walters; 75 ft.; hard; A. T. 763.

N. E. cor.; M. Peru ; 43 Tt hard, A T. 776

COLUMBIA TOWNSIIIP.

Sec. 1.
S. . of N. E.; Sawmill; 85 ft.; water fresh and good; A. T. 648.

Sec. 2.
N. E. of N. W.; 203 ft.; rock, 92 ft.; soft and fresh; CI, low, Ca, tr,
S0, low; A. T 638, never ﬁowed water from sandstone Well on

n01th suie of road, in Huron county

Sec. 3.
N. W. Cor.; F. Sting; 53 ft.; rock?; fresh and good; Cl, low, Fe, low,
S0, low; head, 3 ft.; A. T. 632.
N. W. of N. E. of N. E.; A. Knack; 99 ft.; rock, 68 ft.; soft and fresh;
Cl, low, Ca, tr., SO, tr.; A. T. 635; Water flom white sand at about

64 ft.
S. W. of N. B.; H. Gaul; 150 ft.; rock, 50 ft.; fresh and soft; Ci, tr,

Ca, tr., SO, ’rr A. T 630

8. E. of N. W . Morgan; 150 ft.; rock, 52 ft.; fresh and good; ClI,
tr., Ca, tr., SO4 low; A. T. 635.

N. W. of 8. E.; J. Irion; 91 ft.; fresh and good; CI, low, Ca, tr,
S0, low; A. T. 635.

Sec. 4.
N. W. Cor., J. Bauer; 140 ft.; fresh and soft; head, 2 ft.; A. T. 632,

8. W. of N. W.; J. Roser; 175 ft.; fresh and soft; sandstone quality;
head, 2 ft.; A. T. 617; good flow.

N. W. of 8. W.; A. Mencel; 85 ft.; no rock; fresh and soft; head,
6 ft.; A. T. 620 flows /2 mch stream. '

S, W, of N. W. of 8. W.; J. Stock; 65 ft.; rock, 60 ft.; fresh and soft;
Cl, tr., Ca, tr., SO, tr.; head, 4 ft.; temp. 50° F.; A. T. 627; flow
good; from sandstone. J. Russell, Driller.

8. W. of 8. W.; H. Kuehne; 84 ft.; rock, 76 ft.; fresh and soft; sand-
stone quality; head, 3 ft.; A. T. 637; flow good; used for washing.
S. W. of 8. E.; C. Kuehne; about 60 ff.; rock, 60 ft.; fresh and soft;

Cl, tr., Ca, tr., 8O, tr.; head, 4 ft.; A. T 630; flows 14 in. stream.
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S. E. of 8. E.; School No. 1; 65 ft.; rock, 65 ft.; fresh and soft; head,

3 ft.; A. T. 632; flow good from shielly sandstone.
Sec. 5.

S. W. of 8. W.; John Bitzer; 138 ft.; rock, 120 ft.; good; Cl, low, Ca,
low, 8O, low; head, 6 in.; A, T. 620; small flow.

N. W.of 8. W.; J. J. Bitzer; 149 ft.; rock, 80 ft.; good; Cl, low, Ca,
tr., 8O, low; head, 2 ft.; A. T. 618 ; fair flow.

S. W. of N. W.; G. Brady; 168 ft.; good; Cl, low, Ca, tr, SO, low;
head,—6 ft.; A. T. 615; used to flow.

N. W. of N. W.; H. Wagner; 100 ft.; rock, 97 ft.; good; Cl, low, Ca,
low, 80, low; head—1 ft.; A. T. 615; used to flow. Russell Bros,,
Drillers.

S. E. of N. E.; Lang and Bohn; 184 ft.; rock, 68 ft.; soft and fresh;
Cl tr, Ca, tr., SO, tr.; head, 4 ft.; A. T. 615; small vein of water in
the coal seam; most of the water from last 12 ft of the sandstone at
bottom; good flow.

RECORD.

Clay. ... 58 ft.
Hardpan............... ... ... .. ... 10 « 68 ft.
Slate................. .. 50 118 «
Coal................ ... . ... ... 1 “ 10 in. 119 “ 10 in.
Black slate........................ .. ... ...~ 2 « 122 «

Slate and sand mixed..................... .. 18 « 140 «

Sand rock............. ... ... ... 44 « 184 “

J. Russell, Driller.

N. E. of N. E.; W. J. Davis; 144 ft.; rock, 53 ft.; fresh and soft; CI,
tr, Ca, tr, SO, tr.; A. T. 618; white sandstone whole distance from

the top of rock. ’

N. E. of 8. E.; G. Irion; 184.5 ft.; rock, 80 ft.; fresh and soft; sand-

< Sgo‘ne quality head, 3 ft.; A. T. 615; small flow; 15 ft. in sandstone.

ec. 5.

S. E. of 8. E.; M. Henman; 81 ft.; rock,, 70 ft.; fresh and soft; good
flow; CI, slight tr., Ca, tr., SO,, tr.; head, 4 ft.; A. T. 630; from sand-
stone; soft enough for washing.

Sec. 6.

N. W. of N. W.; M. Zimmer; 273 ft.; salty and bitter; Cl, str., Ca,
med., SO, med.; A. T. 612; used to flow but stopped after the Sebewa-
ing coal mines were opened. Not as salt as it was; good water at 180-
190 ft.; coal at about 200 ft.; only a few feet in sandstone. C.
Hofmeister, Driller.

S. E. of 8. W.; (Unionville) ; G. E. Merry; 148 ft.; no rock; fresh and
good; A. T.; 625; Cl, low, Ca, tr., SO, low; head, 2 ft.

S. E. of 8. W.; (Unionville) ; Cy. Loger; 137 ft.; no rock; fresh and
soft; Cl, tr,, Ca, tr., SO, low; A. T. 623; used to flow.

S. E. of 8. W. (Unionville) ; 155 ft.; rock, 90 ft.; fresh and soft; ClI,
low, Ca, tr.,, SO, low, head, 2 tt.; A. T. 625.

S. W. of 8. E. (Unionville) ; Planing Mill; 199 ft.; rock, 140 ft.; good;
A. T. 625; cobble stones above bed rock.

Sec. 7.
N. E. of N. E.; O. Pingree; 60 ft.; rock, 60 ft.; fresh; Cl, tr., Ca, low,
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S0, low; head, 3 ft.; A. T. 618; small flow of good water; possibly

just to rock.

S.JW. of N. W. of N. W.; A. Marshall; 222 ft.; rock, 90 ft.; fresh and
good; Cl, low, Ca, low, SO, low; A. T. 625; formerly flowed 3 ft.
above surface but the flow was affected by Hess’ well nearly 14

mile south.

RECORD.
Clay . e e 85 fg.
Quicksand. . ... .. 5 “ 128 f{?.
Slate. . e 50 )
Coal. . o 4 « 144 ‘
Slabe . v v vt e 53 2 ggg :
White sandstone . ..o ocvv e 2 2

N. W. 14 (Unionville) ; 310 ft.; good and fresh; A. T. 625; at 125 ft.,
water flowing to top of ground was shut off; some coal; sandrock
from 295 to 310 ft.

N. W. of N. W.; Hotel at Unionville (Kaesemeyer); 140 ft.; rock,
96 ft; fresh and good; Cl, low, Ca, tr.; A. T. 625.

RECORD.
Clay . oo 76 f,t;
Hardpan. .........oooooiiiiiiiii i, 20 ‘ 1?3 fg.
Lime Tock. ... %g ¢ .
Sand rock. .. ... . [ 10

i K
Do fime e J. Russell, Driller.

N. E. of N. W. (Unionville) ; 204 ft.; rock?; soft and fresh; Ca, tr.,
ClL, low, 8O, low; A. T. 625.
S. 15 of 8. 1% Test well; 172 ft.; rock 169 ft.; A. T. 635.

RECORD.
Clay. .o .
Sand and gravel.................. igg f:f-
Quicksand. . ... ... ... .. o 169 %

ft 1 d rock
ofty scaley san E. Christman, Driller.

N. W. 1. (Unionville) ; H. Cobin; 240 ft.; rock, 140.5 ft.; fresh and
good; A. T. 625.

RECORD.
103 PP 70 fE. X
Hardpan . . ”f ...... 1 ............................ 15 85" ft.
Small vein of gravel .. ............. ... ... ... ) )
Hardpan. . ... ..o 24 " ﬁ)? ‘
Sand and gravel............ ... ... 8 ‘ ur
Hardpan . . ..o 16 ¢ ) 3. o
Gravel . . o 7 6 in. 140 : b in.
Lime rock. . .. oo 41 :j ; 181 . 6
Sand T0CK. .o 9 ‘ 6 58%; “
80ap TOCK . ..o 10 “ 205. ‘
Lime TOCK . v o vt e e 4 ‘ 20
Slate T0CK. .« oot 13 ‘ a8 .
Sand and slate rock. . ... .. ..o 22

J. Russell, Driller.
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N. W. of 8. E.; D. Stanton; 160 ft. 5 in.; A. T. 632; test well.

RECORD.
gay and gravel .. ........... ... ... . 30 ft
AY o «
8rave1 ................................ 53 “ gg f‘?‘
uicksand. ... “ i “ i
Dimestone ||| 1111 IR
Sandstone.................. ... .. TG 5 ¢ %gg “© 5 ¢

Sec. 8. E. Christman, Driller.

N. W. of 8. W.; C. Stricter; 200 ft.; soft and fresh: Cl
. St . ; tr.,, Ca, lo
. SO, low—; head, 2.5 ft.; A T. 632,; flow fills 14 in::h p’ipe., o
S. E. of 8. W.; D. Thomas; soft and fresh; no record of depth; Cl
o (F Oy tr, 8O, tr; head, 3 £t.5 A. T 632. »
- Wo ot 8. E.; E. Archibald; 67 ft.; no rock: fresh: Ca. | 1
< SLO4 low; hea,d, 4 ft.; A. T, 6‘28. ’ ’ > © fow, C Tow,
- E. cor.; J. T. Russell; 80 ft.; rock, 75 ft.: soft and fresh; head, 4
ft.; A. T. 628; flows le’ss tllan’ formzarly. ’ s
N. W. of S. E.; H. Archibald; test well; 178 ft.; rock, 61 ft.; A. T.

627.
RECORD.

Clay. ...

Sand and gravel................ .. .. .. ... " %?f{% 32 ft
Clay........................ 29 « 61 «
Limestone 1 0« 62 «
Pebble rock 5 « (;7 “
Sand rock. .. 2 « 69 «
Blue shale 10 « 79 0«
Sand rock 8 « 87 «
Blue shale 2« 89 «
Sand rock 68 « 157 «
Brown shale..................... .. ... .. ... 6 « 163 “
Brown limestone.................. .. .. .. . 1« 164 «
Fire clay............ ... ... ... ... .. ..o 1« 165 «
Sand rock and limestone mixed.................. 4 « 169 «
Fire elay............. e 5 « 174 «
Pebble rock................. ... .. ... . ... 4 “ 178 «

J. Burgert, Driller.

Sec. 9.
N. E. of N. E.; C. Russell; 65 ft.; rock, 65 ft.; soft and fresh ; head,
3 ft.; 'A. T. 630; flow good; from shelly sand rock. All wells in
the neighborhood similar to this.
S. E. of 8. E.; L. Beitz; 100 ft.; fresh and good; A. T. 650; used to
flow small stream 1 ft. above surface.
Sec. 10,
N. E. ot: N. W.; R. A. Lyman; 108 ft.; rock, 75 ft. ; fresh and good; A.
T. 645; water from sandstone.
Sec. 13.
S. E. of 8. E.; D. Pine; 86 ft.; rock, 86 ft.: soft and fresh: Cl, lo
. § . ‘ w
Ca, tr., 8O,, 0; A. T. 683; foi‘merl;; ﬂowed. T ’
Sec. 14.
S. E. of 8. E.; A. Gostwick; 87 ft.; rock, 80 ft.; fresh and soft; Cl,
low, Ca, tr., 8O, tr., head, 2.5 ft.; A. T. 682; water from sandstone.
Coal at top of rock.
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See. 15.
N. W. of N. E.; M. Armbruster; 80 ft.; rock, 80 ft.; fresh and good;

head, 1 ft.; A. T. 643. Water from gravel on top of sandstone.

Sec. 16.
N. W. Cor.; M. Russell; 72 ft.; no rock; fresh and good; head, 4 ft.;
A. T. 628; flows 14 inch stream.
N. E. of N. W.; G. Schultz; 76 ft.; fresh and soft, sandstone quality;
head, 4 ft.; A. T. 629; flows 14 inch stream.
N. W. of N. E.; M. Miller; between 50 and 60 ft.; no rock; fresh and
good; head, 3 ft.; A. T. 630; small flow.
8. W. Cor.; A. Appleby; 76 ft.; no rock; fresh and soft; Cl, low, Ca,
tr., 8O,, low; head, 4 ft.; A. T. 642; flows 14 in. stream, used to be

more.
Sec. 17.
N. E. of N. W.; C. Johnke; 182 ft.; rock, 71 {t.; test well; A. T. 632.
RECORD.
Clay with small boulders. .. ................... .. 20 ft.
Clay and gravel................................ 30 ¢ 50 ft.
Sand .. ... .. 10 ¢ 60 “
Blue clay.......ccoviviiiiiiii 5 ¢ 65 «
Sand and gravel . ......... ... ... 6 “ 71«
Sandstone . ... 107 « 178 «
4 “° 182 3

TAmMEStONe . o o o et et
J. L. Cole, Driller.

N. E. of N. W.; C. Johnke; 75 ft.; no rock; fresh and good; head,
3 ft.; A. T. 635; flows 14 in. stream; water from gravel bed.

N. E. of N. E.; P. Zeigler; 50 ft.; no rock; fresh and good; head, 5
ft.; A. T. 630; good flow.

S. E. of 8. W.; W. J. Cook; 75 ft.; fresh and good; head, 3 ft.; A. T.

632; small flow.
8. W. of N. E.; A. Krull; test well; 193 ft.; rock, 85 ft.; A. T. 637.

RECORD.
Clay . oo 85 fft
White sandstone. ................ ... ... ... 86 “ 171 ft.
Dark shale. . ...... ... i 1 “ 172«
Fire clay. .......... 2 in. 172 ft. 2 in,
Sandstone. .. ... 10 ¢ 10 “ 183 «
Bastard lime rock............. ... ... 10 193 ¢
J. Burgert, Driller.
Sec. 18.
N. E. of 8. E.; H. Bach; 183 ft.; rock, 96 ft.; test well; A. T. 635.
RECORD.
Clay . v e 70 ft.
Sand and gravel................ ... .. ...l 26 96 ft.
Shale. . ... ... . 41 “ 137 «
Dark shale.......... ... .. . 14 « 151 «
Gray shale. .. ......... .. ... ... 17 « - 168 «
Fire elay................ ... . 0 “ 2in. 168 “  '2in,
Fine, white hard sand rock................ ... ... 14 « 10 ¢ 183 «
J. Burgert, Driller.
35
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N. E. of 8. W.; A, Bach; 167 ft.; rock 84 ft.; 2nd test well; A. T. 630. N. E. of N. E.; M. Louis; 192 ft.; 80 ft. casing; soft and fresh, sand-
RECORD stone quality; head, 2 ft.; A. T. 635; small flow.
cl ) _ S. W. of 8. W.; J Bach; 149 ft.; rock, 80 ft.; tasteless and soft; Cl,
Grawvel | TR 80 ft low, Ca, tr.,, SO, tr.; A. T. 625.
Brown sandstone. .. ... ....................... .. 4 84 « 8. E. of 8. E.; L. Fittinger; 72 ft.; {resh and good; A. T. 632; used to
Blue shale. ... .............. .. ... ... ... 14 Z . 98 : ] flow, stopped by test well to N. K.
éff&t shale.“::...4‘,,:::::::. ................ % ¢ 7in. %8&) “ gn‘} " N. E. of N. E.; M. Louis; 188 ft.; rock, 132 ft.; test well; A. T. 632.
COAL. « oo 4« 101 ¢« 11 ¢« E :
Light shale... ... 54 ¢ « 107 ¢« 5« | RECORD.
Blue shale. .. ... .. ... . 21 « 128 « 5 « ; Clay . oo 15 ft.
Slate. ... ... 3 « 128 « g « ! Gravel. . ..o, 9 « 24 ft.
Coal. . ... o 4 « 129 « : Clay. .o 41 « 65 «
Fire clay.......... ... . 2 « 129 « 9 « Gravel. . ... . 12 « e
Coal. . ..o, 2 « g « 131 ¢ 10 « : Clay and gravel........ ... ... ... ... ... ... .. 10 “ 87 «
Fire elay........... ... o 4 « 135 « 10 ¢ ; Clay . .o 7« 94 «
Sand rock. ......... 10 « 145 ¢« 10 ¢ ‘ Gravel. . ... ... . 9 « 96
Gray rock. .. ... ... i 9 « 147 « 10 ¢ Quicksand. ... ... .. 21 ¢ 117 «
Sand rock. ... 3 “ 150 « 10 « Sand and gravel. .......... . ... ... . 15 « 132 «
Gray rock. .. ... 4 “« 6 « 155 « 4 « : Sand roek. ... ... .. 4 « 136 «
Sand rock. ... ... 11 « 9 « 167 1« i Gray shale. . ......... ... .. 20 “ 156 “
: Lime rock. ... ... ... oo 2 « 158 «
J. Burgert, Driller. Gray sandstone. ........... ... ... 8 « 166 “
COLUMBIA. ! Gray rock. .. ..ot 9 « 175 «
Sec. 18 i Sand roek. ... ... 7« 9 in. 182 « 9 in.
s i } . - ‘ COBL. . .t 1o« 182 ¢ 10
N. E. of N. E.; August Louis; test well; 185 ft.; rock 101 ft.; N. ‘ Pebble T0CK . . .o 4 ¢« 8§« 187 “ 6 ¢
end of farm; A. T. 635. [ Lime rock. . ... P 6 “ 188
| E. Christman, Driller.
RECORD. 5 Sec. 19.
Olay. ..o 68 ft. [ N. W. of N. W.; J. Gould; 183 ft.; rock 74 ft. 6 in.; test well; A. T.
Sand and gravel........... .. ... ... ... ..., 33 ft. 101 ft. I 634
gﬂ;lhite sand rock. .. ... 2« 103 « ‘ :
ale. .. 29 “ 132 “ ‘
Sandstone. ............... . g « 141 « | RECORD.
Dark shale. . .... ... ... . 22 ¢ 163 « ‘ Sandy clay and gravel .. ....... ... ... . L 34 ft,
Gray roek. ... .oovoe 6 “ 4 in. 169 « 4 in, Blue clay and gravel. .......... ... .. ... . 40 « 6 in. 74 ft. 6 in.
Coal. ... 3 « 169 « 7« White sandstone. ............... .. ... .. ... 55 ¢ 6 « 130 “
Rock and sulphur............... .. ... .. ... ... 2 « 169 « g « i Sandy shale............ . ... . 6 “ 136 «
Coal................... L 4 « 3 ¢« 174 « i Sandstone. ......... .. . 7 ¢ 143 “
Black slate (rotten)............................. 3 « 177 « i Sandy shale......... ... ... ... ... 8 « 151 «
Gray rock....... ... 3« 180 ‘ Clay shale. .. ........ .. ... ... 5« 156
Fire clay...... ..o i 5 ¢« 185 « Black shale....... ... ... .. ... .. . 18 « 8 ¢ 174 « 8 «
. Coal. . .. e 3 “ g% « 178 « 4% “
J. Burgert, Driller. ! Black shale... ... . 000 5 « 7; « 181 « °
S. W. of 8. E.; A. Dahmel; 191 ft. 5 in.; rock, 75 ft.; fresh and good; ‘ Fire clay....ooo 2 I L (138? Drill
head, 2 ft.; test well; A. T. 630. ‘ - e 056, LHTer
RECORD. N. E. of N. E.; E. Dickinson; 77 ft.; no rock; fresh and good; head,
Clay . oo 68 ft. 4 ft.; A. T. 632; when first put down water rose to 12 ft. above sur-
Hard pan........ ... .. . . 7« 75 ft. ) \ face. .
(Sfmii TOEK. 99 ¢ 4in. 174 € 4din N. W. of N. W.; J. Gould; 154 ft.; rock, 78 ft.; fresh and soft; Cl, low,
Shate sock. |11 e RE Ca, tr, 80, low; head, 1 it.; A. T. 630.
Sand 1ock. ... . 4 « 187 ¢« 5 « 1 S. W. of N. W.; J. Leyerer; 100 ft.; rock, 88 ft.; Cl, tr., Ca, tr., 8O,
Lime rock. ... .oveii 4 « 191 ¢« 5 ¢« ‘ tr.; A. T. 630; used to flow.
J. Russell, Driller. S. E. of 8. E.; J. Eckfelt; 125 ft.; rock, 80 ft.; fresh and soft; head,
. . ‘ 3.5 ft.; A. T. 638; small flow.
N. E. of N. W.; F. W. Stierle; 114 ft.; soft and fresh; Ca, tr., Cl, tr., | Sec. 20.

80, tr.; A. T. 625; flow stopped after Hess’ well was put down. [ S. E. of 8. E.; Church; 85 ft.; rock, 90 ft.; fresh and good; A. T. 663.
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N. E. of N. Ii.; C. Ewald; 118 ft.; rock, 88 ft.; fresh and good; A.

T. 662; water from sandstone.
S. E. of N. E.; F. Sie; 84 ft.; no rock; fresh and good; A. T. 655;
used to flow 3 ft. above the surface.

N. W. of N. W.; A. Dehmel; 204 ft.; rock 97 ft.; test well; A. T. 635.

RECORD.

Clay . . o 15 ft.

Sand and gravel ... ... ... ... 10 “ 25 ft.

Clay . 25 ¢ 50 «

Clay and gravel .............. ... ... ... ... 25 75 ¢

Creek sand........... ... .. .. . . 18 « 93 “

Gravel. . ... ... 4 « 97 “

White sand rock 14 “ 11«

Sand rock. ... 75 « 186 “

Pebble rock. 6 in. 186 “ 6 in
White sand rock 5 ¢ 6 “ 192 « '
Limestone.............co. i 12 “ 204 «

E. Christman, Driller.

N. W. of N. W.; A. Dehmel; 178 ft.; rock, 76 ft.; test well; A. T. 635.

RECORD.

Clay. ... . 76 ft.

Sandstone. ........ ... ... ... 42 « 118 ft.
S0oapstone . . ... 22 140 “
Sandstone. ........... ... . .. 28 « 7 in. 168 “ 7 in.
Gray rock. ... ... ... 6 « 174 « 7 ¢«
Coal........ T 1« 8« 176 « 3 ¢
Sand rock with sulphur and fire clay mixed...... 2 ¢« 1« 178 « 4 «

J. Burgert, Driller,

N.E. of NN W.; J. W agoner; T4 ft.; no rock; fresh and good; head,
3 ft.; AT 6‘%2 flows 14 in. stream from quicksand.

S, W. of 8. W A Cook; 127 ft. rock 80 ft.? (120 ft. casing) ; fresh
and soft, sandstone quahty, head, 3 ft.; A. T. 635.

S. W. of 8. E.; L. Eckfelt; 250 f’r ; soft and fresh; Cl, tr.,, Ca, tr,
S0, tr.; head 3 ft:; AL T 660 flows 14 in. stream.

Sec. 21.

S, YV of 8. E.; D. Colling; 140 ft.; rock, 116 ft.; fresh and soft; ClI,

, Ca, tr., SO low, A. T. 645; used for washlng

RECORD,
Clay . oo 80 ft.
Hardpan . . ... 30 ¢ 110 ft.
Sand and Gravel. . ......... ... .. ... ... ....... 6 “ 116 “
Coal. ... ... 2 « 118 «
Soapstone. ........ ... ... ... P 16 “ 134 «
Sand rock. .. ... 6 “ 140 “

J. Russell, Driller.

S. W. of 8. W.; Columbia, P. O.; 140 ft.; rock, 85 ft.; fresh and good;
A. T. 668; Wmdnull pump.
Sec. 22.
8. E. of 8. E.; G. Colling; 151 ft.; rock, 68 ft.; soft and fresh; A. T.
662; used for washing; never ﬂowedt
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Sec. 23.

N. E. of N. E.; W. Lockwood; 66 ft; rock, 66 ft.; good, fresh; head,
1.5; A. T. 685; flow very small.

N. W, of N. W.; W. Abke; 193; rock, 60 ft.; soft and fresh; Cl, tr,,
Ca, tr.,, SO, tr., A. T. 655; flows 14 in. stream at surface; lowered
from 18 in. to present level in about a month. First rock, sand-
stone, then 35 ft. shale, 3 ft. coal at about 125 ft.

S. W. of 8. W.; M. Rample; 96 ft.; no rock; fresh and good; head, 5
ft.; A. T. 660; flowed full size of 3 in. pipe.

S. W. of S. E.; M. Hyde; 130 ft.; rock. 80 ft.; sandstone water; head,
3 ft.; A. T. 667; small flow.

Sec. 28.
S. E. of 8. W. of 8. E., F. Stone; 102; rock, 60 ft.; sandstone water;

head, 2 ft.; A. T. 667; small flow from sandstone.
8. E. Cor.; A. Phelphs; 95 ft.; rock, 60 ft.; sandstone water; A. T.
612; flows at surface; coal found in drilling.
Sec. 24.
N. E. of 8. E.; T. McCarthy; 130 ft.; rock, 94; nearly soft; Ca, tr,
A. T. 682.

RECORD.
Blue clay without stones. . ............... ... .... 84 ft.
Sand rock, whiter at bottom.................... 10 “ 94 ft.
Coal. ..o e 3 “ 97 “
Bluish clayey shale. ....................... ..., 32 ¢ 6in, 129 “ 6 in.
To water at 125 ft., very hard, then softer to
Black slate............. oo 10 “ 130 ¢« 4 ¢

Water rises to 4 ft. of surface.
Wm. Lockwood, Driller,

S. E. of N. E.; T. M. McCarthry; 110 ft.; rock, 82 ft.; good; A. T.
683ffi pyrites in the rock; 7 or 8 ft. white sandstone, Black shale or
coal, also light slate.

8. E. Cor.; Colwood P. O.; 173; rock, 60-70 ft.; good; A. T. 675; coal
at 100; hard rock then softer, then sandrock, some black shale.

8. W. of 8. W.; H. Grice; 225 ft. rock, 160 ft.; soft and good; A.
T. 670; formerly flowed 1 ft. above surface; from Sandstone.

8. E. of 8. E.; L. Longeway; 126 ft.; rock, 60-65 ft.; fresh and good; A.
T. 673.

Sec. 25.

S. E. of 8. W.; E. F. Kader; 115 ft. rock, 65 ft.; fresh and soft; A.

T. 675.

Sec. 26, .
N. W. of N. W.; D. Colling; 91 ft.; no rock; soft and fresh; head, 2

% ft.; A. T. 662; 14 in. flow from gravel.
Sec. 26.
S. E. of N. E.; L. Remington; 75 ft.; no rock; fresh and good; A.
T. 680. '

Sec. 27.
N. W. of N. W.; J. C. Colting; 130 ft.; cased 130 ft.; soft and fresh,

sandstone quality; A. T. 658.

Sec. 28.
N. W. Cor.; 118 ft.; no rock; fresh and good; A. T. 668.
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Seec. 29.
N. W. Cor.; H. Steiner; 115 ft.; rock, 110 ft.: fresh and soft: h
5 ft. ck, . ead,
N4]§t;fA‘.\ T. 640; flows 34 stre{;m, Temp. 50° ,F. ’
. E. of N. W.; H. Steiner; 90 ft.; no rock; fresl ;
(B AT 650, small flow. ¢ fresh and good; head,
. W. of N. E.; H. Steiner; 200 ft.; rock, 90 ft.: sandst ity
head, 18 in. A. T. 658; small flow. » sandstone qualitys
8. E. of 8. W.; _C. Neubeuer; 143 ft.; rock, 90 ft.; fresh and good,
sandstone quality; A. T. 667; formerly flowed 1 ft. above surface.
5. W. of 8. W.; P. Holler; 78 ft.; no rock; fresh and good ; head, 3.5
ft.; A. T. 660 flows 34 in. stream.
See. 30.
N. W. of N. W.; Bush; 182 ft.; rock, 80 ft.; fresh and soft; A. T.
630; water from sandstone.
N. W. 14 ; H. Bush; test well; 200 ft.; 81 ft. 10 in.; A. T. 635.

RECORD.

Clay. ...ooovv e 81 ft. 10 in
Sﬁnld POCK. « oo 31 ¢ ' 112 ft. 10 in,

ale. .. ..o 2« 114 “ 10 ¢«
Gray rock. .. ... 9 « 123 ¢ 10 ¢
Sandstone. ........... ... . g « 132 “ 10 “
Gray rock. .. .....oo 7« 139 ¢ 10 “
Shale. .. ... 2 “ . 141 “ 10 “
Gray rock........... ... .. o 10 « 151 « 10 ¢
Dark shale. . ......... ... .. ... ... ... . ... .. ... 14 « 165 “ 10 “
Cgal ........................................... 1 “ 5 “ 167 « 3«
Fire clay...........oo i 4 « 171 « 3 «
Dark shale.........................1 L 11« 182 « 3 “
Black chip slate. .. ........................... .. 2 « 184 “ 3«
CQa,l ........................................... 4 « 4 « 188 « 7 ¢
Fire clay................. .. . “ 4 « 188 « 11 ¢
Sandstone. ............ ... ... . 11« 6 « 200 “ 5 «

J. Burgert, Driller.

N. W. of 8. E.; L. Schultz; 204 ft; rock, 139 ft.; test well; A, T. 635.

RECORD.

Clay, sand and gravel........................... 22 ft.

Clay. ... 44 « 66 ft
Gravel. . ........oooooeii il 22 « 88 «
Quicksand. ..... ... ... ... .. . 27 « 115 «
Sand and gravel. ......... ... .. .. L. 15 ¢ 130 “
Quicksand. . .......... .. ... 6 « 136 “
Gravel . ...... ... ... 3 « 139 «
Dark sand rock............. ... .. ... ... L. 26 « 165 «
White Sand roek............ .. ... . ... 39 « 204 “
Sec. 31.

S.TWé5(8f S. E.; C. Fisher; 126 ft.; rock, 86 ft.; fresh and good; A.

N. E. of N. E.; G. Reber; 118 ft.; rock, 85 ft.; soft and fresh; head
ft.; A. T. 65’5; flows 1/2’ in. stre’am. ’ ’  head, 3
N. W. of N. E.; G. Bauer; 160 ft.; rock, 90 ft.; fresh and good: head
3 ft.; A. T 650; used tz) flow m,ore fo’rmerlv,. ° ’ -
Sec. 32. )
8. W. of 8. E.; C. Matthews; 135 ft.; rock, 90 ft.: fresh and d; A
T. 662; used to flow 3 ft. ’ ’ ' 7 ' 890 &
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8. E. of &, E.; W. Staley; 160 ft.; rock, 80 ft.; fresh and good; A.
T. 672.

N. E. off N. E.; A. Greenfield ; 200 ft.; rock, 80 ft.; soft and fresh; head,
2 ft.; A. T. 668; flows 14 in. stream.

N. E. of N. W.; A. Staats; 190 ft.; rock, 80 or 90 ft.; soft and fresh;
head, 1 ft.; A. T. 673; flows 14 in. stream; formerly rose higher.

Sec. 33.

N. W. of N. W.; Brandmair; 100 ft.; fresh and good; A. T. 668.

S. W. of 8. W.; 149 ft.; rock, 80 ft.; fresh and soft, sandstone qual-
ity; A. T. 677; coal reported.

Sec. 36.
S. W. of N. W.; J. Donahue; 128 ft.; rock, 78 ft.; water fresh and

good; A. T. 690.
AKRON TOWNSHIP,
T. 15 N,, R. 8 E.

Sec. 12.
S. E. of N. E.; W. L. Webber; 93 ft.; rock, 51 ft. 6 in. Test hole;

584 A. T.; 46 ft. clay, 1 ft. sand, and gravel 43 ft. sandstone, 3 ft,
9 in., coal.
Sec. 13.

S. W. 14 ; Bullock and Co.; test well; 155 ft. 4 in.; rock, 52 ft.; A. T.
585.
N. W. 1 Likens and Co.; test well; 126 ft.; rock, 44 ft.; A. T. 585.
RECORD.

Clay . o oo
Hard pan. .....ooveveeiieeiiaen . 44 ft
Loose sand rock S 48 «
Sand roek. . ... 88 «
Coal. .o vv i e . 3 in. ]88 « 3 in.
Time rock. .. ... oo i .. 93 « 3 “
Sand TOCK. .« vt e 100 “ 3 “
TAme TOCK . . o oottt 9 “ 122 «
Sand TOCK. .. ot 126

N. W. 1 Likens; test well; 154 ft. 1 in.; rock, 42 ft.; A. T. 589 ft.

RECORD.
Clay . ot et 37 ft.
Hardpan . . .. ..oooneine i 5 ¢ 42 ft.
Sand TOCK. .« v 671 « 109% “
C0al. . o 1« 110 “
SIate TOCK. ot v ettt e 11 in. 110 “ 11 in.
SANA TOCK. . ot e tv e 9 « 1 ¢ 120 «
Slate or soap rock............ ... 20 “ 140 “
Coal, POOT. . ...t iiiii 8 in.
Coal, good.... ..o 3 ft 6 “ 5 « 9 « 145 ¢ 9 “
Coal, poor......ccovieivieio 1 4 7 ¢
Slate TOCK. . ot vie et e e e 4 « 9« 150 ¢« 6 ¢
Hard, fine, sand roek.............. ...t 3« 7 ¢ 154 “ 1«

N. E. of 8. E.; H. Heintz; 250 ft.; brackish and bitter; CI, str., Ca,
med., SO, med., Fe., pres.; A. T. 602; used to flow.

Sec. 22.
8. E. of N. E.; C. A. Beadle; 180 ft; rock, 60 or 62 ft.; salty to taste;

Cl, str., Ca, med., SO, med.; A. T. 587; coal reported.
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Sec. 23 N. E. 14 ; Lickens; test hole; 260 ft, 4 in.; rock, 52 ft.; A. T.

585.
RECORD,
Clay . ..o 44 ft.
Sand and gravel.............. ... ... ... ... . ... 8 « 52 ft.
Little coal and slate mixed.
Coarse sand rock. .. ..................... .. .. ... 28 « 80
Fine sand rock.......... ... ... ... .. . . . . .. ... 15 « 95 «
Sandy flint rock............... ... ... ... . .. . ... 8 « 103 “
Hard white lime tock. ....................... ... 3 “ 6 in. 106 “ 6 in,
Fire clay. ... o 1 “ 6 “ 107 « 6 “
Hard gray lime rock. .......... ... ... .. ... .. ... 8 « 6 “ 116 “
Fire clay............. . 1 “ 117 «
Gray lime rock............. .. ... ... ... .. ... .. 26 ¢ 143 «
Sand. ... ... oo 8 « 151 «
Sand and slate rock mixed............ ... ... . .. 22 « 173 “
Light slate rock............... ... ... .. ... .. . . 9 « 182 «
Dark slate roek.............. .. ... ... . ... ... 21 ¢ 203 «
Light slate rock. ......................... .. .. .. 10 « 213 «
Sand roek............. ... 70« 220 «
Slate roek............. ... .. 3 “ 223 «
Hard sand rock....... S 5 « 228 «
Soft sand roek............ ... ... .. . ... ... .. 32 « 4 « 260 « 4 «
J. Russell, Driller.
Sec. 24.

N. W. of N. E.; M. Weldner; 206 ft.; rock, 110 ft.; brackish; Cl, str.,
80,, str.,, Fe; A. T. 600; used to flow but stopped when Sebewaing
mines were opened.

N. W. of N. E.; Aug. Wilder; 168 ft.; salty and bitter; OI, str., Ca,
med., SO, med.; used to flow, now flows into basin; A. T. 600. Depth
to rock unknown. ‘

Sec. 25.

S. E. cor.; J. T. Layer; 206 ft.; rock, 110 ft.; salty and bitter; CI,
str., Ca, str., 8O, str.; A. T. 592,

N. W. 14 ; C. Jones; 229 ft.; rock, 75 ft.; salty; Cl, str., SO,, str., Ca,
str.; head 3 ft.; A. T. 596. :

S. E. of 8. E.; J. Layer; 218 ft.; rock, 80 ft.; A. T. 615; too salt to

use.

Sec. 26.

S. W. 145 J. Wilson; 170 ft.; rock, 85 ft.; A. T\ 593; test well.

RECORD.

Clay. ... 71 ft.
Hardpan................. ... .. ... ... ... 14 « 85 ft.
Small vein sand.
Hardpan. . .................................... 2 « 87 «
Soap rock............ . 21 « 108 «
Sand....... ... oo 15 « 123 «
Slate. ... ... 9 « 132 «
Coal, about................ ... ... .. .. ... ... 4 in. 132 “ 4 in.
Fire elay................. ... ... ... ... 3 « 8 « 136 «
Blackslate. . .................. ... ... .. .. 3 « 139 «
Fire clay..................................... 3 « 142 «
Black slate........................ ... ... ... 2 « 144 «
Fire dlay............... ... ... . ... . 1« 145 «
Black slate........................ ... ... .. ... 22 «. 167 «
Light slate or soap rock...................... .. 3 “ 170 «

J. Russell, Driller.
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N. W. of 8. E.; C. Luther; 289 ft.; rock, 66 ft.; brackish and bitter,
with some taste of Epsom salts (Mg S0,); Cl, str., SO, str.z Ca,
str.; small flow, losing head; A. T. 595. Reported to flow 1 ft. higher

in 1896 than in 1897.

RECORD.
Clay and sand......... ... 66 f:,.
S0apstone. . ... 124 “ %gg fg.
Sandstone. ... ... e 99

Passed through small streaks of coal.

S. W. of N. W.; M. Thrash; 119 ft.; no rock; A. T, 587; no water.

Sec. 27.
S. W. of 8. E.; Hofmeister and Co.; 203 ft.; rock, 63 ft.; salty and

bitter; Cl, str.,, 8O, low, Ca, med.

RECORD.
Clay. .o 63 ft.
Soapstone. . ........... il 40 * 103 f“‘
Slate. . . o e e 6 . . 109 . )
Coal. ..o e 1 ; 8 in, 110 : 8 in.
Soapstone. . ... 5 . 4 gg ¢
Sandstone. .. ...t 6 . 2.
Soapstone. . T 81 2
Coal quite soft. C. Hofmeister, Driller.

N. E. of N. E.; C. Luther; 80 ft.; no rock; fresh, good; A. T. 585;

formerly flowed.
Sec. 32.

8. E. of 8. W.; M. Howse; 91 ft.; rock, 70 ft.; brackish; Cl, str., Ca,
med., SO, med.; A. T. 592; small flow into basin of old dug well;
formerly flowed 2 ft. above surface. )

N. E. of 8. W.; L. Austin; 91 ft.; rock, 70 ft.; A. T. 592; flows into
basin, small stream, 10 ft. down. . )

S. E. of 8. E.; D. Bull; 70 ft.; no rock; fresh, good; A. T. 592.

Sec. 33.

S. E. cor.; E. Reynolds; 210 ft.; rock, 70 ft.; fresh, nearly soft; Ql,
low, Ca, tr., 8O, low, Fe, pres.; head—2 ft.; A. T. 593; 3 ft. vein
of coal under hard pan; at about 90 ft. drill dropped 2 ft.; water
from sandstone.

S. E. of 8. W.; R. H. Fletcher; 300 ft.; Brackish and bitter; Cl, str.,
Ca, low, SO, med. Fe; water cathartic if used freely.

Sec. 34.

S. W. 14; A. Reynolds; 210 ft.; rock, 70 ft.; rock, 70 ft.; brackis..h;
head 6 in. Cl, str.,, Ca, low 8O, med.; A. T. 593.; sandstone with
good water at 70 ft., with slate and coal below. Water turns tea

black.
“Williams Farm;” 181 ft.; rock, 71 ft.; A. T. 596; Test Well.

36
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RECORD.
Sand .
......................................... 6 ft

Clay. ........oooooiii 65 «
Gray rock................. ... 17 “  2in gé

oal ... g « 88
Fire clay........................ .. ... .. ... 1« 89
Gray shale......... .. . ... ... ... . .. .. .. .. 4 « 6 « 94
Gray rock................. ... ... ... ... . 7 ¢ 6 102
Fire elay.............. ... . ... .. .. ... 1« 103
Coal. ... 4 « 103
Sand rock............ 8 « 8 « 112
Gray roek................. ... 3« 115
Black shale. ................... .. . ... . . . ... 23 « 138
Light shale.. ... ... [0 4« 142
Black shale........... ... ... ... . .. ... . 3« 145
Gray rock.................. ... ... .. ... . . ... 24 “ 6 ¢ 169
Black slate.................. ... .. . ... . .. 1« 170
Coal . . ..o 171
Fire clay.............. ... ... ... ... ... .. 2 « 70« 174
Fpal ........................................... 5 « 174

e clay....... ... 8§ « 175
Rotten black slate. . ................ ... ... .. .. 3 “ 178
Sandy shale. . ............. ... . ... .. .. ... 2 ¢ 11 ¢ 181

Williams Farm; 190 ft.; rock, 6 ft.; A. T. 595,

of farm.
RECORD.

Clay, sand and gravel............. ... ... .. ... .. 20
Clay. ... 41
Gray sand roek................ ... ... .. DI 5
Gray shale. ............ ... ... ... .. ... .. .. .. 2
Coal. . ... ..
Sand rock......... ... 11
Gray shale. ................. ... ... ..... ... .. 8
(FJ‘oal ...........................................

ireclay.............. .
Gray shale.............................. ... ... 1%
Slate. . ... .oovo
White sand rock......... ... .. ... ... L. 24
Gray shale.................. ... ... ... ........ 27
Slate. . ... ..o i 2
Fire clay................. i 4
Gray shale.................... ... ... ... ... .. .. 6
Slate. . ...
goal ...........................................

ire elay.............
Gray shale..................................... 2
Black chip slate. . ................. ... ... .. ... 1
Gray shale. ........................ ... .. 1
Fire clay.... ... 4
Black shale.......... ... ... ... .. . .. . .. ... 5
Coal. ... ... . .
Slate. . ...
Coal. . ... .
Fire clay... ... 1
See. 35.

ft.

“ 2 in,
13 10 144
&« 10 &
« 4 [
4

“

« 4 113
“

(4

[{¢

I{4

«

« 6 «“©
113 6 <«
<& 6 I
« 1 (13
“ 6 &
« 2 113
& 2 «©
[ 1 113

J. Burgert, Driller.

61

66

4 in 68
2 13 68
6 [i3 80
88

5 13 88
1 113 92
6 104
4 & 104
8 « 129
156

158

162

168

6 « 168
9 ¢ 169
9 “ 172
176

177

178

182

187

6 ¢ 187
6 “ 188
5 « 188
7 ¢ 190

second test well, center

“ 6 «
« 5 «

E. Christman, Driller.

S. W.of 8. W.; H. Gilbert; 187 ft.; rock, 60 ft.; soft; A. T. 602.

S. E. cor.; J. Phelps; 85 ft.; no rock; fresh, not hard; Cl, low, Ca, tr.
SQi low, Fe; A. T. 610; used to flow 3 ft., but stopped after coai
mines were opened at Sebewaing. Rock said to be 200 ft. from

surface.

ANNUAL REPORT FOR 1908. 259

Sec. 36. 15-8 (Columbia, included for political reasons).

S, E. of 8. W.; J. Wilson; 400 ft.; rock, 87 ft.; slightly brackish and
very bitter; Cl, very str., Ca, med., SO, str., Fe; A. T. 624; used to
flow 7 ft. €. Hofmeister, Driller.

2nd. Well; 100 ft.; not in use; coal in small quantity and oil; J. Rus-

sell, Driller.
3rd. Well; test hole; 170 ft.; rock, 87 ft.; water.

RECORD.
Clay . ..o 71 ft.
Hardpan. . .......... . oo 14 “ 85 ft,
Small vein of sand.
Hardpan............c. i 2 « ]7
S0ap TOCK ... .o 21« 108 “
Sand roeK. ... 15 « 123 «
Slate TOCK. - o ot 9 « 132 «
Coal, aboub. .. ..o 4 in. 132« 4 in,
Fire clay.. ... 3« 8 « 136 «
Black slate.. ..o 3 “ 139 «
Fire elay... ... 3« 142 ¢
Black slate.. ..o 2 « 144 «
Fire clay.. ..o 1 ¢ 145 “
Black slate .. ... 22 « 167 “
Light slate or soap rock...........c.oiih 3« 170 «

J. Russell, Driller.

S. W. of 8. W.; G. Phelps; 138 ft.; no rock; fresh and sweet; Cl, low,
80, low, Ca, low, Fe; A. T. 613; used to flow, but stopped when

- Sebewaing coal mines were opened.
S. 'W. 14 J. Bitzer; 148 ft. 9 in.; rock, 82 ft.; good; A. T. 615,

RECORD.
Clay . oot 74 ft.
Hardpan . . ...oooiii i 8 « 82 ft.
Soap and slate roek. . ...l 32 “ 114 “
Lime 1ock. .. .. o 22 “ 136
Sand Tock. ..o i 12 “ 148 ¢ }
Lime rock. ... ..o 1 “  9in. 149 “  9;in.
J. Russell, Driller,

8. E. 14; Likens and Co., Flour Mill; 156 fi.; rock, 94 ft.; good; A.

T. 625.
RECORD
CLAY . o e 69 ft.
Hardpan..........ooiiiiiiiiiiii s 21 « 90 ft.
Sand and gravel............. ... ... ... . 4 « 94 ¢
.Soap rock or shale.............................. 42 136 «
Black slate. ... ..o 5 « 141 «
Sand and slate mixed............... ... ... ... 8 “ 149 “
Light slate..................................... 7 ¢ 156

J. Russell, Driller.

(Columbia) Sections 1 of 14-8 and 36 of 15-8 are included in Colum-
bia Township for political reasons.)

Sec. 1.
S. E. of 8. E.; A. S. Hayes; 200 ft.; rock, 120 ft.; fresh good; Cl,

low, Ca, low, 8O, low; head—1 ft.; A. T. 615; water used to have
oily taste; coal float in drilling.
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5. W. of 8. W.; P. VandeMark; 100 ft.; fresh and good; A. T. 623.

N. W. of N. W.; Zimmerman; 80 ft.; no rock; fresh and sweet; A. T.
621.

N. E. of 8. W.; E. Hover; 192 ft.; rock, 91 ft.; fresh and hard; Cl, low,
Ca, med., SO, med.; head, 1 ft.; A. T. 625.

Well at house and would flow 1 ft. above; water from 177 ft.

RECORD.
Red elay............. i 16 ft
Blue clay.........ooooiiii 66 “ 82 ft.
Hardpan . . ... 9 « 91 «
Soapstone or slate.......... ..., 35 « : 126 “
Sand orslate....... ... i 3 « 129 “
Slate. .. .o 10 « 139 «
A little coal here.
Bottom slate.. . ............. . i i 4 « 143 “
Dark sand'rock......... .. .. .. ... .. ... ... ... 5 « 148 «
White sand rock........... ... ... ...l 44 « 6 in, 192 « 6 in.

Hover’s 2nd well, at old saw mill site, north of house; 245 ft.; rock,
125 ft.; A. T. 625; abandoned.

Hover’s 3rd well, 30 rods north of No. 1; 177 ft.; rock, 100 ft.; good;
head, 2 ft.; A. T. 625.

Seec. 2,

N. W. 1%; C. Hofmeister; 87 ft.; fresh, formerly flowed; A. T. 601;
water from quicksand; well abandoned.

N. W. 14 ; C. Hofmeister; 60 ft.; fresh; water from quicksand.

N. W. of N. E.; C. Hofmeister; 168 ft.; rock, 72 ft.; slightly brackish ;
Cl, med., Ca, low, SO, str,, Fe; head, 2 ft.; A. T. 605; flow small.

RECORD.

Clay. ... 72 ft.

Hard limestone........... .. ... ... ... ....... 15 “ 87 ft.
Very soft coal................. .. ... ... .. ..., 12-14in. 88
Fine sandstone................... ... ... . ... 28 « 116 “
Limestone(?). .. ...... ... .. . 6 122 «
Soapstone. ........... . i 8-9 « 131 «
Gray sandstone becoming white.................. 37« 168 «

S. E. cor.; P. Clancy; 87 ft.; rock, 200 ft.; fresh; formerly flowed;
A. T. 618; water from quicksand. Wells along line between secs.
1 and 12 reported to be from quicksand with rock about 200 ft.

< geep, rising a mile to the west of the corners of secs. 1, 2 and 12.
ec. 3. ’

N. E. 14; 160 ft.; slightly brackish; Cl, med., 8O, str., Ca, med., Fe,
present; A. T. 595.

N. W. of 8. W.; G. Yahrmarkt; no record except “to rock”; bitter,
slightly brackish and astringent tasting; Cl, str., Ca, low, SO, med.,
Fe; A. T. 595.

S, W of 8. W.; H. Eynon; 197 ft.; rock, about 80 ft.; bitter and as-
tmnlge:nt_; Cl, med., Ca, low, 80, low, Fe; A. T. 595; passed through
coal.

Sec. 4.

N. W. of N. E.; J. Bell; 170 ft.; rock, 60 or 70 ft.; slightly brackish;
géé med., Ca, low, 80, med.; formerly flowed 4 or 5 ft. above; A. T.

ANNUAL REPORT FOR 1908. 261

N. B. of N. W.; A. Shearer; Cl, med., Ca, low, SO, med., Fe; A. T.

595; iron in the water, turns tea black; used to flow 4 or 5 ft.
Sec. 5.

N. W. of N. W.; E. Forbes; 64 ft.; rock, 60 ft.; salty; A. T. 598.

8. W. 1/ ; G. Nelson; 89 ft.; rock, 61 ft.; salty and bitter; A. T. 594.

N. E. of N. W.; W. Branscombe; 70 ft.; rock, 70 ft.; salty; Cl, str.,
Ca, med., SO, med.; A. T. 595.

RBec. 7.

S. E. of N. E.; J. J. Dennis; 104 ft.; rock, 64 ft.; salty; A. T. 592;
coal at 95 ft.

8. E. of 8. E.; 74 ft.; rock, 74 ft.; brackish; Cl, str., Ca, low, SO, low.

Sec. 8.

N. W. cor.; D. J. Yeomans; 89 ft.; rock, 61 ft.; salty and bitter; Cl,
very str., Ca, med., SO, str.; A. T. 592; soapstone and shale and
some coal. _

N. E. of 8. E.; W. W. Briggs; 113 ft.; rock, 72 ft.; hard, bitter and
salty; head, 4 ft.; A. T. 595; small flow rising 4 ft. above, but cas-
ing cut off in basin 9 ft. below surface; head lowered 2 ft.; sup-
ply very small; a little soft, fresh water at top of rock.

RECORD.
Red stony clay. ... ....oooviiiiiiii 68 ft.
Sand and gravel........ . ... ..o 4 “ 72 ft.
Sand rock and blue rock with slate at bottom.... 30 “ 102 “
Coal with much slate........................... 4-5 “ 107 “
Flinty rock and pyrites. .. .......... ... ...l 3« ~ 110 “
Hard shale and pyrites. ... ... 3 ¢ 113 “

Seec. 9.

N. E. cor.; G. W. Hubbell; 153 ft.; rock 73 ft.; fresh and good; Cl,
low, Ca, low, 80, low; head, 2 ft.; A. T. 595.

S, E. of N. B.; D. Lagrow; 73 ft.; rock, 73 ft.; fresh and good; Cl, low,
Ca, low, 80, low; A. T. 598; water from top of rock.

Sec. 10.

N. W. of 8. W.; C. Moore; 73 ft.; rock, 69 ft.; slightly brackish; CI,
med., Ca, low, SO, med., Fe; A. T. 612; water from sandstone.

N. W. Cor.; S. W. Hubbell; 73 ft.; rock, 73 ft.; good and fresh; iron
taste; Cl, med., Ca, low, 80, low; A. T. 595; water from top of rock.

8. W. of 8. W.; F. Mills; 130 ft.; rock, 110 ft.; slightly brackish;
Cl, str., Ca, low, SO, low, Fe; head 2 ft.; A. T. 592; water from
white sandstone; some coal reported.

Sec. 11.

N. W. of N. W.; C. Schermerhorn; 65 ft.; rock, 65 ft.; hard, fresh;
Cl, low, Ca, low, SO, low; used to flow; A. T. 610; water too hard
for washing.

N. E. of N. E.; Hover Est.; about 100 ft.; no rock; fresh and good;
A. T. 620; used to flow.

Sec. 12.
S. E. of N. E.; C. Hess; test well; 164 ft. rock 72 ft. 6 in.; A. T. 625.
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RECORD. RECORD.
Sand, clay and gravel.......... ... ... ... .. ... .. 30 ft. Clay and gravel. . ........... ... ... ... ... .. 20 ft.
Clay . .o 42 « 6 in. 72 ft.  6%n, Clay. ..o e 68 “ 88 f“
Gray shale. . ............ ... ... .. ... ... . ..... 24 « 26 6 “ Shale. .. oo 5 « 93 )
Hardpan. . ......... . .. ... . ... 1« 6 « 98 « Sandstone. ........... P 16 « 109 .
White sand rock............ ... L 6 « 6 “ 104 « 6 Gray shale. ........ ..o oo i 12« . 121 ; .
Gray shale. .......... .. ... ... .. ... ... ... .. 9 « 3« 113 « 9 “ ; Brown shale........ ... ... .. . .. 21 ¢ 6 in. 142 : 6 In.
Black shale. . ......c...oooii i “19 ¢« 3« 133 ; Fire Clag. . .« covoeot e 4 « . 146 < 6
Gray shale. . ............ ... .. ... ... ... ...... 26 « 159 « : Brown shale. ... o 2« 6 149 .
Coal. ... .. 3 “ 2 “ 162 “ 2« ; Black shale............ . ... ... .. 4 “ 153 “
Slate streaked with fire clay................... .. 1 4 10 « 164 « 1 Gray shale. ..o, 5 ¢« 10 ¢ }gg « 10 «
istma illerr ! Coal. ..o
1. Christman, Driller. 'i Fire dlay. ... 3¢ 8¢ 162 ¢ 6 ¢
| SIAte . < C e 8 « 163 « 2
S. E. cor. of 8. E. of N. E.; C. Hess; 155 ft.; rock 68 ft.; test well; A. | Coal .. il 3 « 163 « 5 «
T. 625, Fire €lay.....ovvnoeeeniieii 3¢« 3¢« 166 « 8 ¢
| Hardpan . . .o.vvei et 4 167
RECORD. Light Shale. .. ...ttt 6« 7« 173 « 7 ¢
CIAY . oo 67 ft Fire clay.......coen g (: 5 %;? ;
Sand and gravel. ... ... ... ... 1« 68 ft. i Gray shale.............. . . i . 5 « L 5 «
Gray shalei ................................ 18 « 86 « : gla?k shale. .. ... e 2 5« 183 « 10 «
Sand TOCk ...................................... 6 I 92 @ j 2 7 ) “ 3 « 193 « 8 «
Shale ..... [ P 11 « 1 03 @ Shale .......................................... 9 .
Hardpan. . .......oooooooii i 1« 104 : Ed. Christman, Driller.
Shale. . ... o 2 « 106 “ ) | See. 13.
Coal .o 4. 106 % 4in, S. E. of 8. I.; L. Greanya; 190 ft.; no rock; test well; A. T. 627.
Slate . e 4 106 « 8 ¢
Fire clay.............. e 8§ « 4« 115 «
Gray shale............... D 30 « 145 « RECORD.
Black shale........ ... ... ... ... ... ... ... 3 « 4 148 « 4 «
Coal.. ... 3« 1« 151 ¢« 5 ¢ oy . et 85 ft.
Fire clay.... .. ... . 1« 152 « 5 « . Sand and gravel. ... ....... .. ... ... il 10 ‘ 95 f‘fi.
Sand rock. . ... . 9 « 7 0« 155 « Clay . .o 12 . i??; .
E. Christman, Driller Shale 1 BVEL e B 139
: ' Sand and gravel. ......... ... i 15 154 «
S. E. of N. .; H. Hess; 90 ft.; rock, 90 ft.; fresh and good; Cl, low, ci:ly, n . g .................................... 33 « 187 ¢
Ca, tr., SO, low, A. T. 615. TLocated on slope of creek valley below | Clay and gravel.......... ... ... ... ... ..... 3« 190 ¢
general level. Reported to have thrown out lumps of worn coal g E. Christman, Driller.
when first drilled; stopped the flow of Marshall’s well which is ]
deeper and in sandstone 14 mile north. S, W. of N. W.; J. Rpller; 90 ft; rock, 90 ff.; good; A. T. 628.
S. E. of 8. E.; John Schmidt; 264 ft.; rock, 85 ft.; good; A. T. 628. S S. E. of N. E.; M. Ziegler Est.; about 80 ft.; fresh and good; A. T.
633 ; used to flow.
RECORD. N. E. of 8. E.; J. Eckfeld; 140 ft.; rock?; fresh and good; head, 2 ft.;
- . A. T. 628.
Sand maele, T L J S. E. of 8. E.; J. Childs; 170 ft.; rock, 120 ft.; fresh and good; head
White rock... . .......... ..o oo 25 « 130"« 4 « 1 ft.; A. T. 629; small flow.
Light slate rock............................. 61 ¢ o1 « 4 ~ S. E. of 8. I.; 2 wells; (1) 75 ft.; fresh and good; head, 1 ft.; A.
Sand. ... . . 72 “ 263 « 4 « i T. 630: 1 flow ’
Fire clay.......cooo i g « 264 « : . 630; sma Ow.
! (2) 80 ft.; fresh and good; head, 1 ft.; A. T. 630; small flow.

J d [ . n 1d- 10 . . - .
N. W. of N. W.; A, Zimmer; 108 ft.; fresh; A. T. 623; no record of N H. of 8§ 1.5 J. Kekfield; 190 £t.; rock, 72 ft.; test well; A. T. 628,
rock; well not in use when visited.
S. W. of 8. W.; C. Beatonhead; 202 ft.; rock, 60 ft.; fresh, good; |
Cl, low, Ca, low, SO, low. |
S. E. of 8. E.; E. Scmidt; 196 ft. 8 in.; rock, 88 ft.; test weli; A. |
T. 625.
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RECORD.
Clay. .. oo 72 ft.
Gray sandrock....... ..o 37 « 109 ft.
Grayshale. ........... ... ... 7 0« 116 «
Brown shale.......... . ... . i 7 ¢ 6 in. 122 ¢ 6 in.
Gray shale. .. ..o o 3 « 6 « 127 “
Coal..... ... 0 “ 2 « 127 « 2 «
Fireclay............ i 1 ¢ 10 “ 129 «
Shale.. ..o e 2 ¢ 131 «
Black shale........ ... . .. . ... . 6 « 137 «
Black slate... ..o 1« 138 “
Fireeclay... ... i 2« 140 “
Dark shale... ... 3 “ 143 «
Fireelay............ooo o 1« 6 “ 144 “ 6 “
Darkshale. .. ... ... 2« 146 “ 6 “
White sand rock.. .. ... .. . .. 26 “ 172 « 6 ¢
Coal. .o 0 “ 6 “ 172 « 8 «
White sand rock.. .. ... 26 « 4 “ 199 «

E. Christman, Driller.

Sec. 14.

8. W. Cor.; P. Butterfield; 190 ft.; rock, 75 ft.; salt and bitter; Cl,
str., Ca, low, SO, med.; A. T. 620; first rock shale.

N. E. of 8. E.; P. Beck; 290 ft.; fresh and good; Cl, low, Ca, low,
80, low, Fe; A. T. 625.

8. E. of N. E.; P. Prime; 336 ft.; rock, 90 ft.; fresh and soft; Cl, low,
80, low, Ca, tr.; A. T. 620.

N. E. of N. E.; Donovan Est; 190 ft.; rock, 90 ft.; fresh and good; A.
T. 618.

N. E. ¥4; D. J. Beck; 247 ft.; rock, 71 ft.; fresh and good; A. T. 615;
white rock, last few feet sandstone; D. Youmans, Driller.

Sec. 15.

N. E. of N. W.; A. R. Wilson; 141 ft.; some in rock; brackish and
bitter; Cl, str., Ca, low, 8O, med., Fe; stopped flowing when other
wells were drilled in neighborhood; formerly flowed; A. T. 602.

Sec. 16. '

N. E. of N. W.; E. D. Cook; 3 wells (1) 130 ft.; rock, 60 ft.; water
salt and bitter; Cl, str., Ca, str., 8O, str.; A. T. 603; through sand-
stone to soapstone. (2) 58 ft.; no rock; salty. (3) 55 ft.; no rock;
water salty; Cl, str., Ca, low, SO, med.

Sec. 18.

8. Ii. of N. E.; H. A. Nichols; 95 ft.; rock, 80 ft.; brackish; A. T. 602.

S. W. of N. W.; 93 ft.; salty and bitter; Cl, str., Ca, med., SO, med.;
A. T. 605. 2nd, well; 173 ft.; salty and bitter; Cl, str., Ca, med., SO,
med.; A. T. 605; depth to rock not known.

Sec. 20. .

8. E. of 8. E.; Shingle mill; 122 ft.; rock, 67 ft.; salt and bitter;
Cl, str., Ca, med., SO, med.; A. T. 610; sandstone first rock with
shales below; water too salt for boiler use.

Sec. 21.

N. E. Cor.; E. A. Dickey; 77 ft.; rock, 72 ft.; slightly brackish; CI,
str.,, Ca, low, SO, med., Fe; A. T. 612; 1 ft. below surface of rock
was 1 ft. seam of coal; water from white sandstone.

N. E. of 8. E.; Chas. Ziegler; 126 ft.; rock, 66 ft.; salty and bitter; Cl,
str., Ca, med., SO, med.; head, 3 ft.; A. T. 615; small flow; 3 in.,
coal, soapstone and hard sandstone above the soapstone at 116 ft.
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8. E. of S. E.; J. Horst; 69 ft.; rock, 69 ft.; =alty; Cl, str.,, Ca, low,
80, med.; Head, 2 ft.; A. T. 616. Flows small stream, 2 ft.; Temn.
52 degrees.

Sec. 23.

8. W. of N. W.; Mrs. A. J. Tobias; 210 ft.; rock, 60 or 70 ft.; fresh
and soft; Cl, low, Ca, tr,, SO, low, Fe; A. T. 628; used to flow; stood
at level of ground; rock was soapstone all the way to sandstone; said
to be near limit of east “border of the soapstone.”

8. W, of 8. W.; N. Lehman; 90 ft.; fresh and good; Cl, low, Ca,
low, SO, low; A. 1. 640; dvilled some in soft rock.

8. W. of N. E.; 8. J. Bell; 204 ft.; rock, 60 ft.; fresh and good; A.
T. 625; water from 149 ft.; last 60 ft. shale; D. J. Youmans, Driller.

S. E. of 8. E.; C. L. Hover; 204 ft.; rock, 105 ft.; fresh and good; A.
T. 635.

N. W. of 8. E.; J. Nutt; 77 ft.; rock, 73 ft.; fresh and good; A. T.
635 in sandstone. .

Sec. 24.

S. I of N. E.; C. J. Graham ; 175 ft.; rock, 93 ft.; A. T. 635; well not
completed when visited.

N. E. of 8. E.; E. P. McCollum; 215 ft.; cased 115 ft.; fresh and
good; A. T. 635; stopped flowing when a well to the north was
drilled.

8. E. ¥45; MacCollum; 192 ft.; 2 in.; rock 109 ft.; test well; A. T. 635.

RECORD,

Clay . oo 680 ft,

Sand and gravel........... ... ... ... L. 49 “ 109 ft.

Sandstone. ... .o 39 « 148 «

Dark shale. . ....... .. o 3 « 151 «

Sand rock. .. .. 7« 158 «

Dark shale. . ... ... 3 “ 161 “
CGray Toek. .o 1« 172 ¢

Dark shale........ ... . ... .. 11« 4 in. 183 “ 4 in.

Coal. o oo 6 « 183 “ 10 “

Pebble rock. .. ... g 184 « 7 0«

Black slate.. ... 2 « 4 ¢ 186 « 11

Coal. . o 4« 3 « 191 # 2 %

Bottom slate. . ... ... i 1« 192 ¢ 2

J. Burgert Driller

S. E. Cor.; U. Hoover; 170 ft.; rock, 80 ft., soft and fresh; head, 2
ft.; A. T. 650; small flow; formerly water rose 6 ft. above surface.

8. W. of 8. E.; 8. Bell; 180 ft.; rock, 80 ft.; fresh and good; head,
1 ft.; A. T. 628; small flow.

S. E. of 8. W.; A, Dehmel; 60 ft.; no rock; fresh and good; head,
2 ft.; A, T. 625; flows 14 in. stream.

N. E. of 8. E.; H. McCallum; 137 ft.; no rock; test well; A. T. 630.
Record; Clay, 110 ft.; gquicksand, 27 ft.; 137 ft.

N. W, Cor.; I. Fehn; 150 ft.; rock about 100 ft.; fresh; A. T. 630.

S. W. of S. W.; J. Juber; 190 ft.; rock, 169 ft.; fresh and soft; A.
T. 632; “slate, then coal, then white sand rock.”

Sec. 25.

N. E. Cor.; A. H. Bathry; 145 ft.; fresh and irony; head 18 in.; A.

T. 630; small flow.
37
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N. W. of N. E.; L. Rosenberger; 200 ft.; 120 ft. casing; fresh and
good; head, 2 ft.; A. T. 628.

N. E. of N, W.; F. Aschenbach; 100 ft.; no rock; fresh and good; A.
T. 625.

Sec. 26.

S. T, of 8. W.; A. Preston; 165 ft.; rock, 75 ft.; fresh and soft; A.
T. 645; used to flow 7 ft., but was closed up by owners.

S. E.of 8. E.; 180 ft.; rock, 90 ft.; soft and fresh; A. T. 640; water
from sandstone. '

S.W. of 8. E.; J. Gilimore; 136 ft.; rock, 83 ft.; soft and fresh; Ca,
tr,, CL, low, 8O, low; A. T. 638; water from sandstone.

N. E. of 8. W.; 8. Britton; 186 ft.; soft and fresh; Cl, low, (Ca,
tr, SO, low; head 3 ft.; A. T. 638; in test hole 40 rods west, 2-3
ft. of coal was struck at something over 100 ft.

Sec., 27.

NOW. of 8. %W.; J. Morrow; 77 f£. 5 in.; rock, 77; slightly brackish;
head, 2 ft.; A. 7. 623: Coal on top of rock. A well on same place
160 ft. gave water too salt to wuse.

N. E. of N. W.; I. G. Mathews; 88 ft.; rock, 65 ft.; fresh and good; Cl,
fow, Ca, low, 8O, low; head, 2 ft; A. T 620; small flow. 65 ft. clay,
1 ft. sandstone, 3 or 4 ft. slate, remainder sandstone; bottom of
well in coal.

S. B. of N. W., near center; John Roe; 70 ft.; rock, 67 ft.; fresh;
head, 3 ft.; A. T. 623; flows 34 in. stream; in the woods.

N. E. of 8. E.; R. Cook; 145 ft.; rock, 85 ft.; slightly bitter, fresh;
Cl, med., Ca, low, SO, low; A. T. 638; black shale, sandstone, then
shale below.

See. 28, '

S. E. of 8. W.; W. Partlo; 3 wells; (1) 68 ft.; slightly brackish; Cl,
str.,, Ca, low, 80, med, Fe; A. T. 621; water from shale. (2) 130
ft.; rock, 68 ft.; too salt to use; Cl, very str., Ca, med., SO, med., Fe;
head, 3 ft.; A. T. 621; water from a coal seam. (3) 188 ft. or
208 ft.; too salt to use; A. T. 621; now abandoned; passed through
coal, ended in white sandstone; 3 tea-spoonsfuls salt obtained by
evaporation a common kitchen kettle of water.

N. E. of 8. E.; M. Kelly; 98 ft.; brackish; Ol str., Ca, low, 80, med.,
Fe; A. T. 623. Some in rock.

N. E. of N. B.; D. Randall; 100 ft.; rock, 60 ft.; brackish; Cl, str.,
Ca, med, SO, med., Fe; A. T. 617.

Sec. 33.

S. E. of 8. W.; E. Forbes; 274 ft.; rock, 80 ft.; bitter and salty; Cl,
str., 80, med., Ca, low, Fe; head 2 ft.; A. T. 615; water used for
washing.

8. W. of 8. II.; D. L. Spencer; 150 ft.; rock, 71 ft.; fresh and good;
Ol, low, Ca, low, SO, low; A. T. 620; 3 ft. or 3 ft. 6 in. coal, 6 ft.
below surface of rock; water from sandstone.

S. E. of 8. E.; 8. Smith; 60 ft.; rock, 60 ft.; hard, irony and with
disagreeable taste; C1, med., Ca, low, S0, low; head, 2 ft.; A. T.
623; small flow.

S. E. of N. E.; 8. Smith 60 ft.; rock, 60 ft.; hard and irony; A. T.
618; used to flow.
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N. . of N. W.; R. Partlo; 150 ft.; rock, 70 ft.; salty; Cl, str., Ca,
med., SO, med.

Sec. 34. X

N. W. of 8. W.; W. Bell; 100 ft.; rock, 60 ft.; hard, irony; Cl, low,
Ca, med., 8O, low; head,—4 ft.; A. T. 623; water flowed into clay
basin and was dipped out.

S, W.oof 8. W.; M. Beach; 192 ft.; soft, fresh, bitter; head, 3 ft.;
A, T. 638; small flow.

8. . Cor.; I. Freeman; 265 ft. ; rock, 70 ft. soft, fresh, slightly bitter;
head 8 ft.; A. 1. 650; small flow.

8. W. of 8. BE.; A, Brederick (Akron village) 175 ft.; rock, 90 ftf.;
fresh and soft; head,—I11 ft.; A. T. 653; 10 ft. sand, 80 ft. clay, 1o
slate and sandrock, 16 ft. coal.”

Hee. 35.

N, W. of N. E.; B. Peck; 176 {t.; rock, 90 {t.; soft and fresh; Cl, low,
Ca, tr.,, 80, low; head, 2 {t.; A. 1. 640; small flow. Water from
sandstone.

8. W.of 8. W.; & Dutcher; 75 ft.; hard and irony; Cl,, low, Ca., med.,
80, low; A. T. 652.

8. E. of 8. W.; 1. Waldo; 227 ft.; rock, 88 ft.; soft and slightly
bitter; Cl, low, Ca, med., 80, low; A. 1. 652.

8. W. of 8. E.; 4. Osborne; 240 ft.; rock, 89 ft.; soft and tastelesg;
head, 2 ft.; A. T. 662; good flow but used to be larger.

fee. 36.

S, E. of 8. W.; Liken and Bach; 200 ft.; soft and fresh; A. T. 662.

8. W. of N. W.; G. Turner; 175 ft.; rock, 130 ft.; soft and fresh; A.
T. 658; white sand rock at 170 ft.; black shale above this, near top
of rock. :

WISNER TOWNSHIP.
Hee. 14.

S. W. of 8. W.; W. B. Conger; 90 ft.; rock, 78 ft.; very salt; used
to be fresher; Cl, very str., Ca, med., SO, med.; A. T. 590; used to
flow 5 ft. above surface; coal; salty water at 19 ft.; salt licks used
to exist about here,

Hec. 21.

S. E. of 8. E.; J. W. Neal; 87 ft.; rock, 85 ft.; salty; Cl, very str.,

Ca, med., SO, med.; A. T. 588; flows to surface.
Hee. 25.

N. W. of N. .; H. Cosens; 87 ft.; rock 80 ft.; fresh and good; CI,

med., Ca, low, SO, low; A. T. 602.
Hec. 26.

8. W.of N. E.; N. B, Bradley; 70 ft.; R. 70 ft.; brackish; A. T. 603 ft.
Record of Hele for N. B. Bradley with Bullock.

Record Core Drill (3 inch) near Bay City, Mich, (See T. 14 N,
R. 6 I, near head waters of Quanicassee).
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RECORD.
Time :
Tade, vk, Formation. Amt. Drilled. Sore
rs. i ,
6-7 to 6-13 Driving casing... .. ... 80 t. (Boulder core) 4 ft. 6 in,
6-15 10 Drilling and churning 5 « 85 ft. 1
6-17 10 Drilling and churning . . 3« 88 2«
6-18 10 Drilling with bit... . .. 17 - 105 10 «
6-19 10 Drilling with bit.......... ... .. o180 120 1
6-20 10 Drilling pipe. .. ..., o100 120 8 «
6-21 10 Darkoshale............. ... ... .. 10 ¢ 140 8 «
Tight shale. ..o oo o 3 ¢ 143 2«
6-22 10 Sandstone........... ... o, 12 - 155 10«
Dark shale. ... oo 3« 158 2 ¢
Sandstone......... ... oL - 161 2 ¢
6-14 10 Sand and shale.................... 12 « 173 10 «
6-25 10 Sandstone............ ... ... .. 6 179 4 “
Black shale................... 4 183 3
Gray slate rock............... 8 « 191 7«
6-26 10 Gray slate rock............... 4 195 3«
Black shale................... .40 199 3 “
Black shale and sand........ ... .. .. 9, 208 8§ “
Drove 7 ft. 4-in. pipe.
6-27 10 Black shale and sand.................. .. 7« 215 6“6 ¢
Bandstone............. ... 2 217 2
6-28 10 Sandstone mixed........................ 13 230 12 “ 6 “
6-29 Black shale and fire elay................. 7o« 237 6 «
7-1 10 Black shale........... ... ... ..., 3« 249
Fire clay . 3 “ 243 13«
Sand and shal 5« 248
Dark ghale. ... 2« 250
7-2 10 Dark shale.. 6 “ 256
Coal.............. 1« 257
Sand, white mixed. 4 “ 261
Fire clay. ... oL . 5« 266 16 “
7-3 10 Darkshale...................... ..., 18 “ 284 18 «
7-4 10 Darkshale...................... ... 8 292
Coal. ..o 1“ 203
Dark shale..................0 Lo . 2« 295
Sandstone......... ... 8 “ 9in. 303 ft. 9in. 19 “
7-5 16 Fire clay and shale 4 ¢ 307 « 9 «
08l . 6 * 508 « 3 « 4 ¢
Sand and shale. O i 314 * 3 “ 11 ¢«
76 10 DBlack shale...................... 546 319 «“9 ¢«
Black shale and clay........... 4 ¢ 323 ¢« g ¢
7-8 10 Black jack..................... 3« 326 “ 9 «
oal. .o 6 “ 327 “ 3«
Soft white dlay.............. . 5« 332 « 9 « g«
7-9 10 Black ghale............... .. 10 “ 342 « 9 «
7-10 10 Sand and shale mixed.,.... 3 345 ¢ g « 12 «
Dark ghale............... 11« 366 “ 0 “ 10
Black jack 3 “ 359 « g «
oal . .......... 1« 360 « g « (480 at alkali:)
‘White sand-stoni 3« 363 « 9 «
7-13 10 Blue shale and san 3« 366 “9 « 2«
Tron pyrites. . .... 1« 37 “ 9 «
Blue sand with gril 6 “ 373 “ 9« g«
7-15 10 Sand............ 13 38 “9 “ 10 ¢« Parma  base-
7-16 10 Sandstone pins..... 20 “ 406 “ 9 « 12 « ment sand-
7-17 10 Ame. ........... .20 426 « 9 « 12 « stone
7-18 10 Hard quartz........................ .. 23 ¢ 449 “ 9 “ 16 “
7-19and7-20 10 Setting bit and replacing rods. ... ...... .. Brine upper salt
7-22 10 Sandstone............................... 10« 459 « g « 7 « rock.
7-23and7-2¢ 10 Sandstone........... . ...l 4 463 “ 9 « g«
7-26 Repairing pump.
7-27 10 Sandstone............. ... .. il 10 « 473 “ 9 ¢« g9«
7-29 10 Lime and quartz........................ 10 “ 483 « g « g «
7-30 10 Bame......ooiiiiii i 12 « 495 “ 9 *« 11 “
Sec. 27.

S. W. of N. E.; N. B. Bradley; 90 ft.; rock 72 ft.; brackish; Cl, str.,
Ca, med., 8O, med.; A. T. 602 ft.

N. W. of N. E.; N. B. Bradley; 240 ft.; rock, 75 ft.; very salt; not
used; H. 2 ft.; A. T. 607. Coal and gas affected this water; Coal
at 83 ft.

N. W. of 8. W.; W. Rees; 83 ft.; rock, 81 ft. 6 in.; brackish; A. T. 602.

Sec. 28.

N. W. of 8. E.; J. Bradford; 113 ft.; brackish and bitter; Cl, str.,

Ca, low, SO, low; A. T. 598,
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Sec. 32. '
N. 14, near quarter line; “Half Way House”; 190 ft.; rock, 80 ft.;

salt; Cl, str,, Ca, med., SO, low; H.—1 ft.; A. T. 588; a very little
coal. _

N. W. of N. E.; Post Office, Quanicassee; 134 ft.; rock, 80 ft.; brack}sh;
Cl, str., Ca, med, SO, low; A. 'T. 588; flows into basin 4 or 5 ft.
below surface. . 5

N. 14, “Hazen Place;” 113 ft.; rock, 80 ft.; brackish; A. T. 588 ft.;
coal at 104 ft.

See. 36. T. 15 N. R. 7T E. _ .

8. 1. of 8. E.; Bay Park; 120 ft.; rock, 70 ft.; salty; A. T. 5838 ft.z
formerly flowed strong stream 9 ft., but later ceased; water at 11(?
ft., from white sandstone below soapstone; cased 96 ft.; no coal;
water from near the top of the rock salter than that below.

ALMER TOWNSHIP,
Sec. 4.
N. W. of NX. W.; Chappel, Graves, and Clever.
Test well; 208 ft.; R. 75 ft.; A. T. 665 ft.

RECORD,.

Red elay.. ..o ié f:E' -
Blue clay. ... oo o 75 t.
Soup tock U W eme 80 ¢ o
Hard streak. .. ... 6 90
Water here. ) .
Slate TOCK. .. oo e 27 117
More water. . .
Black slate rock. . ... ov i 11 : %gg :
Light slate rock. . ... 2 ¢ o« B0 0
Dark sand rock. . ... 5 . 15’,6 )
Hard black slate roek...... ... il . 6 18
Sand rock. ........ .. ... PR 4 ‘ o
Black and white rock mixed..................... 1 ) ML
Fire clay or white roek......................... 3 . pig
Black and white rock mixed.................. ... 1 . :}45 ‘ o
Sand rock. .. ... . 9 “ ‘ 2.
Coal. . o 1 ‘ 8 147 : S
Dark slate rock. . . ... .. e 1 ) . ié?} ‘ 7 ‘
Fire clay or white rock................. ... . ... 1 ‘ 2 ‘ 150 [
Light slate..............c.. i 1 : 10 : 155 ‘
Dark slate rock . . ... .. 6 . 7 1.
Light slate rock. . ............. . ... 11 ‘ o
Lime rock . .. .o e %g ‘ 268 ‘
Sand ToCK. ..o e

= J. Russell, Driller.
Sec. 5.

N. E. cor.; 200 ft.; rock, 90 ft.; fresh and good; A. T. 668.

Sec. 7.
S. W. of N. W.; 180 ft.; rock, 100 {t.; fresh and gooq; A. T. 662.

Sec. 8.
N. E. of N. W.; H. Post; 170 ft.; rock, 130 ft.; fresh, soft; A. T. 658;

coal about 150 ft.

Sec. 9.
N. W. of N. E.; C. Parsell; 118 ft.; fresh and soft; sandstone qual-

ity; A. T. 655; some in rock; coal reported.
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SeC. 16.
I\ . ;/‘ . ()f S. D. Chal IQS HI()H‘ ague; _.C : ‘ v ‘ (& I[
’ ' ,. g B 6 f .9 I‘OCk, 88 or 101 f . ; fI‘ S

— ' RECORD.

Sand .y small gravel o

Sandandgravel.................::.'.‘.‘ .......... 1§ « 59 1

Sandstone and conglomerate. .. ... ... .. 7 13 « o

Blae shale. ... . 0. .. . . e “ 08

Black shale............. .. . e o “ A

S?ftsandstone....A......”...A.... ............ 2’; « e

Limestone and shale........ ... . 3 “ o

Limestong o S HE 4 : 191 «

Sandy shale................ . e 3 “ Tos

Black shale.............. .. .. .0 3 “ o«

Sandstone_,H,_“,,._“,.”_A: ................. 3“ 201 «

Hard sandstone........ ... . . e o “« S

Softsandstone..H....‘....‘...‘..::::::: ...... ig “ ;2% i:

Sec. 17, J. J. Cole, Driller.
N. W. of N. W.; N. Vi ' » |

oy 3 . Vandecar; about 100 ft.; fresh and good; A. T.
Sec. 18.

S. W. of N. W.; 305 ft.; rock, 96 ft.: v '
» W . 3 Yery pure, soft, fresh: igh
Nu;{f Caf, sshg‘]}‘;c tr., SO; tr.; 1,\ T. 6"("0; 7Yf¥. Ve,in Ocoz,ﬂf.wSh, Oh stight
'T_ 67((; - W.; 280 ft.; rock, 80 ft.; very pure, soft and fresh; A.
Sec. 32.
S. W.of . E;: F Smith; 284 ft.: rocl
W ; F. Sm: .3 k, 135 ft.; fresh and soft: Cl
tr.; Ca, tr., Ca, tr., SO, tr.; A. T. 725; from Wilite sandstone ; é inf

of coal reported ; Horning, Driller.

See. 1. FAIRGROVE TOWNSHIP.
S' E' ' B . N e . PR - 2
662.0f N. E.; W. Bross; 99 ft.; rock, 100 ft.; fresh and soft; A. T.
S. E. of 8. W.; C. Genet; 247 ft.: fres] ;
flow xmall: éoal et 2 ; b and soft; H. 1 ft.; A. T. 668;
Sec. 2.
N.Clli.tcif g . XV:; 237 ft.; rock, S8 ft.; soft, fresh, and slightly bitter
, tr., Ca, tr.,, SO, low; H. 3 ft.; A. T. 652; water from soft Whité
N sandstone T, coal from below shale; used to flow 3 ft. higher. ’
'A‘Vi'[‘ O(f()‘:‘)l.\-- uliéii 2£12ﬂft.; rock, .87 ft.; soft and tasteless; M. 3 ft.;
With .shaf e, ed o flow 3 ft. higher; good stream; from sandstone,
Sec. 3. )
N. W. of N. E.; Akron Village: no r i
. k record ; sof itter;
3 ft.; A. T. 655; small flow. 7 Soft, slightly bitter; H.
Sec. 4.
Se? 5E. of N. W.; flowing well; water fresh; no record.
N. E. of N. W.; J. E. Evans: 100 .«
. E. -5 rock, 70 ft.; salt a i ;
Cl, str., Ca, low, SO, low; ﬁ 1 ft.; ,A. T.,615. ; salt and bitter;
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N. E. of N. E.; J. McCreedy; (1) 3860 ft.; rock, 75 ft.; no water;
A, T. 623. (2) 265 ft.; rock, 75 ft.; salty and bitter; A. T. 623; 2
ft. coal reported in one hole at 200 ft.
S. W. of 8. E.; S. Smith; 264 ft.; rock, 60 ft.; soft, slightly brackish,
and bitter; Cl, str., Ca, slight tr., SO,, tr.,, Fe; A, T. 625, used to
|
|

flow.
S. E. of 8. W.; 8. Wolvertine; about 80 ft.; rock about 70 ft.; fresh,

with astringent mineral taste; Cl, low, Ca, str., SO, str.; A. T. 622.

S. W. of 8. E. of 8. W.; School No. 7; 72 ft.; rock, 72 ft.; fresh,

slightly sweetish and astringent; Cl, low, Ca, med., SO, str.; A. T.
620.

Sec. 6. :
S, W, of N W, R. McAlpine; 75 ft.; no rock; fresh and good; Cl,

low, Ca, med., 8O, med; H. 3 ft.; A. T. 612.

N. W. of 8. W.; J. Misner; 82 ft.; rock, 77 ft.; fresh and good; Cl,
med., Ca, low, 80O, low; H. 3 ft.; A. T. 612. Coal at top of rock;
sandstone below; flow good.

8. W. of 8. W.; A. Gadney; 82 ft.; rock, 77 ff.; fresh and good; CI,
med., Ca, low, 8O, Tow; H. 3 ft.; A. T. 612; water from sandstone.
S.W. of 8. E.; J. Eliison; 135 ft.; rock; soft, fresh, and slightly bitter;

Cl, low, Ca, low, 80O, low; A. T. 615.
Sec. 7.

8. E. of 8. B.; J. Davison; 133 ft.; slightly bitter but fresh; A. T.
624.

S. W, of 8. W.; L. Ellison; 135 ft.; soft and fresh with slightly bitter
taste; H. 2 ft.; A. T. 620; flow good.

Sec. 8.
8. B. cor.; G. Bartlo; 43 ft.; rock, about 65 ft.; fresh with slight irony

taste; Cl, tr., Ca, low, SO, med.; A. T. 638; rock soft.

8. E. of 8. E.; G. Partlo; 91 ft.; rock, 80 ft.; fresh with astringent
taste; A. T. 638.

N. E. of 8. E.; G. Partlo; 184 ft.; rock, about 80 ft.; soft but bitter;
Cl, str, Ca, 0, SO, tr.; A. T. 635; water abundant.

Sec. 9.
8. W. of N. W.; G. Pelton; 200 ft.; brackish and bitter; Cl, str., Ca,

tr., SO, med.; A. T. 632.

See. 10.
N. E. of N. W.; A. Hazen; 250 ft.; rock, about 80 ft.; soft, slightly

bitter; Cl, low, Ca, 0, 80, med.; H. 3 ft.; A. T. 650; small flow.

N. W. of N. E.; G. Bell; 225 ft.; rock, 85 ft.; soft, slightly bitter;
H. 3 ft.; A. T. 635.

S. E. of 8. W.; G. W. Pelton; 160 ft.; rock, 80 ft.; fresh and soft;
Cl, tr., Ca, tr.,, 8O, tr.; A. T. 650; from sandstone.

8. E. of 8. E.; 8. Sutter; 160 ft.; rock, 80 ft.; fresh and soft; A. T.
650; from sandstone.

Sec. 11.
N. W. cor.; J. Bell; 200 ft.; rock, 98 ft.; soft and fresh; Cl, tr,

Ca, tr.,, 8O, tr.; A. T. 662 ft.

Sec. 12.
N. E. of N. W.; W. R, Bross; 108 ft.; rock, about 100 ft.; slightly

hard and irony; H. 2 ft.; A. T. 667; from sandstone.
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S. I of N. E.; A. Lewis; 190 ft.; rock about 100 ft.; soft and fresh;
Cl, tr., Ca, tr., 8O, tr.; AL T. 670; used to flow.

N.E. of 8. E.; 0. Forshee; 310 ft.; rock, 80 ft.; very pure, soft, and
fresh; Cl, 0, Ca, slight tr, 80, tr.; A, T. 670.

8. L. of S.E.; D. Hanna; 264 ft.; rock, 80 ft.; fresh and good; Cl, tr.,
Ca strong tr., SO, Iow; A. . 672.

S.W.of 8. B, 1. Rockwell; 200 ft.; rock, 8O ft.; irony, and astringent,
fresh; A. T. 680,

Sec. 13.

N. W. of N. E.; G. Ingles; 180 ft.; rock, 80 ft.; fresh and soft; Cl,

tr,, Ca, tr,, SO, low, Fe; H. 2 ft.; A. T, 680; small flow, used to he
more,

S.W. of 8. W.; F. Montei; 285 {t.; rock 80 ft.; fresh and somewhat :

hard; Cl1, 0, Ca, med., SO, med.; A, T. 673.
Sec. 14.
N, L of N. W.; 102 ft.; rock, 98 ft.; fresh and good; A. T. 665.
Sec. 15.

N.W.of N. E.; L. Everett; 160 ft.; rock, 80 ft.; soft and fresh; O,
tr, Ca, tr.; 8O, tr.; A. T. 652; from sandstone.

N.W. of N W5 H. Day; 138 ft.; rock 75 ft.; fresh, slightly hard;
Cl, tr, Ca, str, SO,, fow; A. T. 648  TFlows at bank of creek some
below the general level.

S. W. of 8. E.; 0. Harding; about 186 ft.; rock, 80 or 90 ft.; fresh
and soft; Cl, tr, Ca, tr., S0, low; A. T. 658.

8. E. cor.; W. Brinkman; 200 ft.; rock, about 80 ft.; fresh and soft,
has slight taste of iron; Cl, tr., SO, tr., Fe; A. T. 662.

S.E. of S. W.; E. McReedy; 230 ft.; rock, about 80 ft.; H. 1 ft.; fresh
and soft; A. T. 655.

A well on Sec. 15, not located was reported to be 275 ft. deep and
passed through “red paint rock” 3 ft. thick; and that mud-like balls
were brought up from 200 ft. deep.

Sec. 16.

N. W. of N. E.; J. Parker ; 318 ft.; fresh and good, with slight sweetish
taste; Cl, low, Ca, low, 80, med.,, A. T. 652,

S. E. cor.; 388 ft. 10 in.; rock, 103 ft.; fresh and good; H. 1 ft.; A.
T. 661; at 160 feet, cased to shut out bad water; some sandstone
and limestone; 31 ft.; water bearing sandstone at bottom.

S. W. of 8. W.; E. J. Otis; Fairgrove Village; 200 ft.; rock, 80 ft.;
fresh and good; A. T. 660.

S. W.of N. E.; T. Horning; 225 ft.; rock, 90 ft.; fresh and soft; A. T.

. 655. Gray sandstone at 150 ft.

N. E. of 8. E.; A. Holmes, 355 ft.; rock, 87 ft.; fresh and soft; A.
T. 650.

8. W. of S. W.; R. R. well, Fairgrove Station; 388 ft.; rock, 98 ft.
4 in.; rather fresh, hard; A. T. 658 ft.
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RECORD.
Barth and clay, ete....................... ... .. 98 frt[' 4 in. )
Lime rock, solid and hard....................... 2 : ig&) f:g. ;1 in,
Sand and gravel, cemented...................... 4 y A
Gray shale........... ... .. ... ... ... 11 !

Plenty of water under lime rock from sand and gravel;
rises to within 12 feet of surface. Tubing down to
98 ft. 4 in. No water till below lime rock.

Light shale........ ... ... ... ... . ... .. ... 13 :: %gi : i :
Dark colored shale.............................. 7 5 ¢ s
Black shale. . ......... ... . ... ... ... . . ... ..., 26 161

To_this point boring has heen 5%. Here off-set.
Below this drilling is 4 3-16 in diameter.

Gray shale. .. ... . ... . ... . 54 : gég :: i Z
Hard flinty sandstone........................... 10 : ErERP
Gray shale. ...... ... ... ... o o 18 : P
Black shale.....................cc.. o({c ‘ S;g o A
Soapstone. . ... . 6 “ Er A
Dark shale. . ....... ... ... ... . ... L. 16 299 ‘
Tire Clay.............. oo 6 « 805 4
Hard gray lime rock............................ ’% “ 3z o
GYPSUINL .+ o v o e e 3 : . :
VZry hard gray lime rock....................... 10 ‘ ggg : i ‘
Brown sandy shale............................. g . 233 L
Gray lime rock. . .................... .. ... ... 12 345 ¢ :
Fire clay.. ... i 2 : gé; . i .
Gray lime rock. . ............. 10 . ‘3;8 . &
Gray sandstone. .......... ... ... ... ... ... 31 o R .
Brown lime rock....... ... ... ... oL

Drilled by McMillan, Feb. 15, 1895,
April 13, '95, Mr. Keeler reports the water good and pump not to exhaust it.

Sec. 17.
S. B. of 8. E.; J. Crosby; 190-ft.; rock, 102 ft.; fresh and good; A.
T. 660.
Sec. 18.

N. W. of N. W.;5 220 ft.; rock, 78 ft.; very soft and entirely tasteless;
Cl, tr,, Ca, 0, 8O, tr., H. 18 in.; A. T. 630. Coal on top of rock;
small flow. .

S. W. cor.; R. Kinter; 200 ft.; rock, 60 or 70 ft.; tasteless and soft;
H. 1 ft.; A. T. 632; used to flow 8 ft. above the surface; flow now
small. '

Sec. 19.

N. E. of N. W.; 200 ft.; soft and tasteless; Cl, tr., Ca, tr., SO, tr., .
A. T. 635 ft.; used to flow; depth of rock forgotten.

S. W.of 8. I.; A. Dant; 86 ft.; rock, 85 ft.; 6 in.; hard and fresh.

Sec. 20.

S. W. of 8. E.; A. Gardner; 200 ft.; rather hard, fresh; A. T. 660.

S. W.of S. W.; C. Johnson ; 208 ft.; rock, 80 ft.; fresh, soft; A. T 678.

N. E. cor.; F. Bostworth ; 205 ft.; rock, 100 ft.; fresh, somewhat irony;

A. T. 662,

Sec. 21. .

N. W. of N. W.; D. Campbell; 101 ft.; rock, 90 ft.; soft and fresh; A.
T. 655. _

8. E. cor.; C. Brebner; 168 ft.; rock, 86 ft.; water from white sand-
stone, below shale.

38
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S. W.oof 8. E.; 208 ft.; rock, 80 ft.; rather hard, tasteless ;AL T

660 ; supply abundant.
Sec. 22.

N. E. of N. W.; W. Stoddard; 150 ft.; fresh, soft, slightly bitter; Cl,
tr., Ca, 0, SO,, tr.; A. T. 673.

N. Ii. cor.; W. Brinkman; 180 ft.; rock, 80 ft.; fresh and soft, with
slight taste of iron; A. T. 661.

8. W. of 8. I.; J. Mitchell; 137 ft.; soft with slight irony taste; A. T.
675.

N. W. of N. I.; W. Harris; 225; soft with some iron; A. T. 660 ft.

Sec. 23.

N. W. of N. W.; A. H. Jones; 250 ft.; rock, 85 ft.; fresh, soft, with
slight taste of iron; A. T. 665; 1 ft. of coal found in drilling.

N. W. of N. E.; C. E. Rolfs; 193 ft. rock, 70 ft.; fresh and rather
hard; Cl, 0, Ca, med., SO, med.; A. T. 665, ) .

S. E. of 8. W.; B Marr; 140 ft.; rock, 85 ft.; rather hard, tasteless;
AL T 680.

Sec. 24.

N. L. of N. E.; F. Montei. 130 ft.; rock, 100 ft.; soft and tasteless;

A. T. 680; coal seam 3.5 ft (?).
Sec. 26.

N. W. of N. E.; H. Lane; 192 ft.; rock, 80 or 90 ft.; soft and fresh ;
A. T. 683 ft.; 3 or 4 ft. of coal reported.

N. . of N. W.; W. Scott; 144 ft.; rock 86 ft; slightly hard, tasteless,

°lL tr,, Ca, low, SO, low; A. 1. 680. :
Sec. 27.

S, B cor; P Campbell; 210 ft.; very soft and tasteless; Cl, 0, Ca,

very slight tr., SO, slight tr.; A. T. 672. '
Sec. 29.

N. E. of N. W.; D. Parish; 170 or 180 ft.; rather hard with irony taste;

A. T. 670.
See. 30.

N. W. of N. W.; J. VanBuskirk; 175 {t.; rock, 73 to 75 ft.; fresh and
goed; H. 2 ft.; A. T. 638 fi.; water from sandstone ; coal on top
or rock; used to flow 15 ft. above the surface, but constantly lower-
ing.

S. E. of 8. E.; J. Adams; 192 ft.; rock, 75 ft.; soft and fresh; Cl,

‘ ir., Ca, tr.,, SO, tr.; A. T. 659.
See. 31.

S. W.oof 8. W.; 226 ft.; vock, 75 ft.; {fresh and soft; A. T. 662; used to
flow; soapstone and sandstone to 150 ft.; then hard rock.

S. W. of N. W.; 3 wells on place; 2 about 140 ft.; 3d 296 ft.; rock,
about 80 ft. in all; all fresh and good; A. T. 660 ; water from sand-
stone,

N. W. of N. W.; L. Sheldon; 100 ft.; fresh and soft; A. T. 652.

S. E. cor.; J. Brate; 220 ft.; rock, 90 ft.; soft, fresh, somewhat irony;
A, T. 663. ‘

S. W. of 8. BE.; L. Reeso; 100 ft.; rock, 80 ft.; soft, fresh, somewhat
irony; A. T. 665.

S. B. of 8. W.; E. Wilson; 256 ft.; rock, 74 ft.; fresh and soft.; A. T.
662; used to flow; good water at 135 ft.; sand rock from top; coal.
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S. W. cor.; H. Miller; 230 ft.; no rock; good water; A. T. 660 ; quick-
sand and gravel at bottom.
Sec. 32.
N. W. cor.; J. Camfield; 123 ft.; rock, 80 ft.; fresh and soft; A. T.
657.
S. E. of 8. B.; 230 ft.; rock, 80 ft.; very soft and good; A. T. 648.
Sec. 33.
N. E. of N. W.; E. Jennings; 280 ft.; fresh and soft; sandstone
quality; A. T. 660.
N. W. of N. E.; C. Annibal; 218 ft.; rock, 82 ft.; tasteless and very
soft; A. T. 665; coal reported.
S. W. of 8. W.; W. Hunsperger; 216 ft.; rock, about 90 ft.; soft and
fresh; A. T. 663.
Sec. 34.
N.W. of N, W.; 138 ft.; rock, 85 ft.; fresh and good; A. T. 678; water
Arom 115 or 116 ft. :
Sec. 36.
8. E. of 8. W.; 103 ft.; rock, 100 ft.; very hard, fresh; A. T. 705 ft.;
water in small quantity and often fails in dry seasons.

GILFORD TOWNSHIP.
Sec. 1.

S. E. cor.; James Misner; 292 ft.; rock, 72 ft.; bitter and with marked
mineral taste; Cl, low; Ca, low, SO, low. Rises to surface; A. T.
615; Formerly flowed at 5 ft. above surface; sandstone at top,
shale and limestone below; water from 254 ft.; J. Misner, driller.

S. E. of 8. W.; J. Mahnke; 78 ft.; rock, 78 ft.; fresh and good; Cl,
ned., Ca, low, 8G, low; H. 18 in.; A. T. 612,

Sec. 2.

N. E. of 8. E,, sawmill; 70 ft.; rock, 70 ft.; fresh and good ; Cl, low,

Ca, med., 80,, low; H. 3 ft.; A. T. 610.
Sec. 8.

S. W. of N. W.; Geo. Grashaw; 180 ft.; rock, about 100 ft.; salty; A.

T. 612, Very little water; well not in use.
Sec. 11.

5. . of 8. W.; R. Hickey; 85 ft.; rock, 85 ft.; fresh and good ; Cl, low,
Ca, low, SO, low; A. T. 625.

S. E. of 8. E.; B. Pickert; 240 ft.; rock, 80 ft.; slightly brackish and
bitter; Cl, med., SO,, med., Ca, tr.; H. 2 ft.; A. T. 637.

S. E. cor.; W. Sherwood; 200 ft.; rock, 78 ft.; soft and fresh ; CL
low, Ca, tr.,, 80,, tr.; H. 2.5 ft.; A. T. 640; good flow.

S. E. of N. E.; 8. Benson; 206.5 ft.; rock 75 ft.; fresh and soft; Cl,
low, Ca, tr., SO,, tr.; H. 3 ft.; A. T. 620; flowed full size of inch pipe;
from white sandstone; passed through 35 ft. shale and coal.

N. E. of 8. E.; A. Hutton; 195 ft.; rock 75 ft.; soft and fresh; Cl, low,
Ca, tr.,, 8O,, tr.; H. 3 ft.; A. T. 625; flows 1 in. stream.

Sec. 12.

S. W. of N. W.; J. Hickey; 76 ft.; rock 76 ft.; brackish, A. T. 620.

S. W. of 8. W.; M. Hill; 200 ft.; rock about 80 ft.; soft and fresh;
H. 2 ft.; A. T. 640; passed through coal and shale; small flow.

S. E. of 8. W.; M. Hill; 109 ft. (?) ; some in rock; soft, fresh, slightly
bitter; Cl, tr.; Ca, O, 8O,, slight tr.; A. T. 640.
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Sec. 13.
N. W. cor.; E. Martin; 225 ft.; soft and fresh; A. T. 640; no record
of rock.

N. E.of N W W Sherwood ; 193 ft.; rock, 80 ft.; soft and fresh; Cl,
low; Ca, tr., 80, tr.; H. 3 ft.; A. T. 640; small flow.

N. W. of N. E.; M. Rose; 253 ft.; rock 0 ft.; fresh and soft; H. 1 ft.;
A. T. 640 ft.

N. E. of N. E.; M. Hill; 160 ff. rock; fresh and soft, with iron taste;
H. 18 in.; A. T. 630; small flow.

N. E. of 8. II.; J. Bracley; 153 ft.; rock 80 ft.; soft and fresh; H. 3 ff.;
AT, 640.

Sec. 14.

S. E. of 8. E.; A. Stewart; 263 ft.; vock 85 ft.; brackish; H. 1 ft.;
A.T. 652,

N. E. of N. W.; R. Hickey; 80 ft.; rock 80 ft.; fresh and good; Cl,
low, Ca, low, SO,, low; A. T. 625.

N. E. of N.W.; J. Chase; 130 ft.; vock 80 ft.; brackish; Cl, str., Ca, low,
S0, low; A. T. 630. )

N. W. of N. W. of N. IZ.; M. Davidson; 98 ft.; rock 85 ft.; bitter and
fresh; Cl, low, Ca, low, SO,, med.; roily; A. T. 634 ; small supply,
from white sandstone, below black shale.

N.E. of N. W. of N. E.; Davidson; 346 {t.; rock 84 ft.; salty and bitter;
Cl, str., Ca, med. SO, str.; T. 20 {t.; A. T. 635. At 130 ft. vein of
brackish and bitter water; at 200 ft. vein of salty water; at bot-
tom white sandstone with fresher water; flow large; full size of in.

pipe, but too salty to use. Later cased down inside the hole to

below 200 ft. and got much fresher, usable water,
N. E. cor.; D. Prime; 200 ft.; rock 78 ft.; fresh and sweet; Cl, low,
Ca, tr., SO, tr.; H. 2.5 ft.; A. T. 640; good flow.
Sec. 15.
S. E. of N. E.; B. Godkin; 320 ft.; rock 89 ft.; strongly salt; A. T.
635.  Another here 360 ft. rock, 80 ft.; salt.
See. 16.
S. W. of 8. W.; L. Slater; slightly brackish; Cl, str., Ca, med., SO,
med.; H. 2 ft.; A. T. 600; no record of depth, flows 14 in. stream.
Sec. 17. ,
S. E. cor.; B. Godkin; 108 ft.; rock 85 ft.; brackish and some bitter;
Cl, str., Ca, med.,, SO, med.; A. T. 598.
Sec. 19.
N. E. of N. E.; A. Haske; 140 ft.; rock 85 ft.; brackish and slightly bit-
ter; Cl, str,, Ca, med., SO,, str.
See. 20.
S. W. cor.; W. Spiekerman; 140 ft.; rock, 90 ft.; brackish; Cl, str., Ca,
low, 8O, low; A. T. 614.
S. W. of 8. E.; W. Spiekerman; 85 ft.; fresh; A. T. 608.
Sec. 21.
N. E. of N. E.; D. Baird; 80 ft.; rock, 80 ft.; slightly bitter, not brack-
ish; CI, med., Ca, low, SO,, med.; A. T. 610.
S. E. of N. E.; N. Malburg; 75 ft.; slightly bitter, not brackish; CI,
med., Ca, low, SO, med.; A. T. 610.
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S. E. of 8. E.; W. Jones; 100 {t.; fresh, Cl, med.; Ca, low, 80, tr,
Fe; A. T. 635; rock shale; water from above the rock; well at barn
some in rock; water salty.

S, W.oof 8. E.; W. Greely; 90 ft.; rock, 90 ft.; fresh and slightly bitter;
AT 6255 40 rods off read.

5. E.of 8. W.; N, Hall; 90 ft.; rock, 90 ft.; fresh and slightly bitter;
Cl, med., Ca, lIow, 80, med.; A.T. 620.

Sec. 22.

5. W. of N. W.; 8. Catlin; 2 wells; house well, 75 ft.; rock, 75 ft.; fresh
and soft; Cl, med., Ca, tr.,, SO, tr.; A. T. 610.

Barn well; 100 ft.; rock, 75 ft.; fresh and soft; Cl, low, Ca, tr.; 8O, tr.;
A. T. 610; clay 75 ft.; shale 16 ff.; sandstone 9 ft.; 2 or 3 small
veing of coal.

S. W. of 8. W.; T. Murphy, str.; 80 or 85 ft.; slightly brackish and
bitter; Cl, str.,, Ca, low, SO, low; A. T. 620.

N. W. of N. W.; 1. Letson ; about 80 ft.; rock 80 ft.; brackish; Cl, str.,
Ca, low, SO,, low; A. T. 612,

8. E. of 8. W.; T. Murphy Jr.; 89 ft.; rock 70 ft.; nearly fresh, slightly
bitter; H. 2.5 ft.; A. T. 625.

S. E. of 8. E.; W. Webb; 75 or 80 ft.; just to rock; fresh and good;
H. 1 ft.; A, T. 640; small flow.

N. E. of 8. E.; D. Webb; 100; rock, 80 ft.; brackish; A. T. 640 ft.

S. E. of N. E.; J. Russell; 300 ft.; rock ? 80 ft.; brackish; A. T. 642;
cut off at top of rock; fresh; deep water too salt to use.

Sec. 23.

N. E. of N. W.; J. Campbell; 100 ft.; slightly brackish; H. 2 ft.; A. T.

645.
Sec. 24,

N. W. of N. E.; J. Broadworth; fresh and good with slight irony taste;
178 ft.; rock 80 ft.; H. 2 ft.; A. T. 632; flows 14 in. stream from
soapstone. .

N. E. of N. W.; A. Hall; 160 ft.; fresh and good with irony taste;
A, T. 636.

Sec. 25.

8. E. of N. B.; 70 ft.; rock, 70 ft.; fresh but slightly irony taste; A. T.

640.
Sec. 26.

8. 1. of B, B.; J. Orr; 152 ft.; rock, 78 ft.; soft and fresh; H. 2 ft.;
AL T. 640.

S, E.of 8. W.; M. Way; 220 ft.; rock, 100 ft.; soft and fresh; H. 1 ft.;

A. T. 642; used to flow more.

S, Woof 8. W.; Gilford . O.; about 200 ft.; rock, about 100 ft.; soft
and fresh; H. 1 ft.; A. T. 640 ft.; small flow.

Sec. 27.

8. E. cor.; 132 ft.; rock, 80 ft.; brackish and bitter; Cl, str., Ca, low,
S0, med.; A. T. 633 ft.

8. W, of N. W.; 240 ft.; rock, 83 ft.; salty and bitter; H. 3 ft.; A. T.
632 ft.; small flow.

N. W. of N. Ii.; J. Barker; 325 ft.; rock, about 80 ft.; soft and fresh,
but slightly bitter; Cl, low, Ca, tr.,, 8O, low; A. T. 637 ft.
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8. E. to 8. I.; Gilford P. O., 2 wells 80 ft.; no rock, fresh and good; A.
T. 640.
S. E. of 8. W.; I. Johnson; 76 ft.; rock, 76 ft.; fresh and good; H. 1
ft.; A. T. 635 ft.; small flow.
Sec. 28,
N. W.of N. E.; J. Hannan; 104 ft.; rock, 100 ft.; fresh, slightly bitter;
Cl, low, Ca, tr., 80, low; A, T. 628,
N. I of N WL B Dawson; 80 ft.; no rock: fresh; A. T. 625,
N.OWLoof NOWL; AL Stewart; 170 £t rock, 90 ft.; salty; Cl, str., Ca,
Tow, 80, low; A, T. 613, In well 309 ft., water was very salt, and
above fresher. Record: Hurface, 70 ft.; clay-hard-pan to 90 ft., 1 ft.
ayer very hard. then scapstone below, where the rock was harder.
on this place 13 holes had been put down in hopes of getting fresh
water, but none was found. Probably casing through the shales to
the underlying sandstone would give fresh water here. “Water to
the west of this corner all brackish or salty.”
N, E.of & E.; F. Grenia; 200 ft.; rvock, 85 ft.; brackish and bitter;
Cl, str., Ca, low, 80, med.; A. T, 633.
MWL of S. I8 J. Richards, Sr.; 110 fi.; roek, 80 ft.; brackish and
bitter; A. T. 630.
Sec. 29.
N. E. of N. W.; N. 8ylvester; 100 ft.; rock, 95 ft.; fresh and soft; Cl,
low, Ca, tr., 8O, low, A. T. 605.
B W.oof 8. Wo; P Jansen; 220 ft.; vock, 75 or 80 ft.; salty and slightly
bitter; H. 2.5 ft.; A. T. 612; good flow.
Sec. 30.
N. W. cor.; 180 ft.; rock, 80 or 90 ft.; salty and slightly bitter; Cl, str.,
Ca, low, SO, med.; located across road in Bay Co.; A. T. 597.
Sec. 31. .
N. E. of 8. Il.; J. Waltz; 140 ft.; rock, 80 ft.; brackish and slightly
bitter; Cl, str., Ca, low, SO, med.; A. T. 610 ft.
N. W. of N. I.; C. Barthel; about 200 ft.; H. 2 ft.; very salty; Cl,
very str.; Ca, low, 80O,, low; A. T. 605; small flow.

Sec. 32.

N. W. of 8. W.; G. Palm; 230 ft.; rock, 80 ft.; brackish, slightly bitter;
Cl, stre., Ca, low, 80, med.; H. 2 {t.; A. T. 612 {t.; small flow.

S. W. of N. W.; H. Lunenburg; 235 ft.; rock, about 80 ft.; brackish and
slightly bitter; H. 18 in.; A. T. 613 ft.; small flow.

Sec. 33. :

B.W.oof 8.3 AL Hoelt; 200 £t rock, 7; brackish and bitter; CI, sz,
Ca, low, 80, med.; A. T, 632 fL.

N. E. of 8. E.; J. Findlay; 302 ft.; rock, 85 ft.; fresh and soft; A. T.
698 ft.; formeriy fiowed to surface, but stopped when wells to west
were put down; water at first salty but became fresh; well deepened
from top of rock when fiow failed.

8. B, of N. E.; W. Hase; 80 £f.; no rock; fresh and geood; M. 2 it.;
A. T. 638 ft.

N. W. of N. H.; C. Marcell; 82 ft.; rock, 82 ft.; fresh and good; A.

T. 632 tt. Used to flow.

N. W. of N. I.; J. Richards; 95 ft.; rock, 90 ft.; fresh and soft; A.

T. 630 ft.
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See. 34.

8. W. of 8. E.; 75 or 80 ft.; rock, about 75 or 80 ft.; fresh and soft;
H. 2 ft.; A. T. 645 ft.

8. E. cor.; W. Warren; 280 ft.; rock, 80 ft.; brackish and bitter; CI,
sti, Ca, tr.; 8O, tr.; H. 2 £t AL T. 645 ft. Swrface clays 80 -+ ft.;
shale 30 or 40 ft.; Sandstone with hard streaks below; some coal.

N.WL of NoW.; O, Bryant; 240 ft.; vock, 80 f£t.; fresh and soft, but
bitter; A. T. 633 ft.; flows small stream at surface; used to be

) salty but by deepening got fresher water.
Sec. 35.

S. W, of 8. W.; I. Dore; 236 ft.; rock, 90 ff.; slightly brackish and
quite bitter; soft; Cl, strong; Ca, tr, 80, tr.; A. T. 647; coal on
top or rock; used to flow.

S. E. of 8. W.; AL Shaver; 194 ft.; soft, fresh and slightly bitter;
H. 4 ft.; A0 T 65835 flows 24 inch stream.

S. W.oof 8. E.; C. Dove; 164 ft.; soft, fresh, and slightly bitter; H.
2 ft.; AT 655 ft.; flows 14 inch stream.

S. E.of 8. B J. Gaunt; 100 ft.; soft and tasteless; Cl, tr., Ca, tr.,
80, tr.; H. 4 ft.; A. T. 660 t.; small fow.

N. B of N W.; C. Spencer; 90 ft.; rock, 88 fi.; soft and fresh; i1 3
ft.; AL T 642 ft.

N. W. of N. W.; Gilford, P. O.; 200 ft.; rock, 100 ft.; soft and fresh;
H. 2 ft.; A T. 640 ft.; small flow.

Sec. 36.

8. W. of 8. W.; R. Caldwell; 136 ft.; no rock; fresh and good; H.
4 ft.; A. T. 663 ft. :

S. W. of 8. W.; R. Caldwell; 70 ft.; no rock; fresh and good; H. 3
ft.; A. T. 653 ft.

S. W.of 8. 8.5 J. Young; 200 + ft.; rock, 170 ft.; salty; A. T. 658 f{.

N.tE.ﬂof S. E.; A, Miller; 175 ft.; fresh and good; A. T. 662 ft.; used
o flow.

S. B. of N. E.; M. Hobert; 136 ft.; fresh, with irony taste; A. T. 660
ft.; coal at about 100 ft.; another well of same depth and quality
on the place.

KINGSTON TOWNSHIP.
Sec. 28, ‘ ‘

N W. 145 Test well for Huston and Montague, Kingston; 211 ft.,
6 in.; rock, 77 ft.; A. T. 765.

RECORD,

Red clay.. . e 10 ft,

Water sand.©........ e 6 in, 10 ft. 6 in.
Dry quick-sand runs with water................. 4 0« 24« 6 ¢
Hardpan of sand and gravel............. .. ... ... 3 ¢« g« 28«

Soft elay and sand............. ... ... ... ... .. 20 “ 48

Sand and gravel . ............ ... .. L. 17« 65 «
Hardpan and boulders........................ .. g « 74«

Blue clay. ... 3« 77«
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UPPER GRAND RAPIDS OR (BAYPORT) MAXVILLE LIMESTONEL,

Sand rock. ... ... 19 ft. 96 ft.
Gray lime rock. . ... ..o 4 « 100 «
Sand rock. ... .. 9 ¢ 6 in. 109 “ 6 in,
Gray lime and flint rock........... ... ... ... ... 3 4« 6 ¢ 113 «
Sand lime and flint roek........ ... ... .. ... ... 3« 116 “
Gray lime rock............... ... ... .. 7« 123 ¢
Gray lime rock........ ... ... 3 ¢« 9« 126 ¢ 9«
LOWER GRAND RAPIDS OR MICHIGAN FORMATION !
Sand rock. .. ... . 16 ft. 3 in. 143 ft.
Sandy fire clay. . ... 14 « 4 “ 157 ¢ 4 in,
Sand roek. ... .. 8 « 8 « 166 “
Fire clay. . ......ooooooo 13 « 179 «
Slate rock. .. ... .. 4 « 183 “
Lime rock............. I 5 « 188 «
Sand and slate mixed.......... ... . ... ... ... g « 196 “
Fire clay.....ccoo i 4 « 6 “ 200 « 6 “
Sand and slate mixed........ T 11« 211 “ 6 “

. J. Russell, Driller.
Record furnished by Charles Montague, Caro.

JUNIATA TOWNSHIP.
Sec. 5.

N. E. of N. E.; 130 ft.; rock, 80 ft.; verv soft and fresh; A. T. 665.

S. E. of 8. E.; 230 ft.; A. T. 668; gas at 114 ft.; after reaching rock
the drill went entire depth to bottom through a dry, soft putty-
like substance; no water at any point.

S. W. of 8. W.; J. Gibson; 84 ft.; rock, 84 ft.; fresh, not very soft;
A. T. 670; bored just to rock. A second well here about 500 ft.
east, is 90 ft. deep to rock.

Sec. 6.

S. E. of 8. W.; P. Gibson; 90 - ft.; rock, about 90 ft.; quite soft
and fresh; A. T. 665; used to flow.

Sec. T. :

N. E. of N. W.; G. Schram; 90 ft.; rock, about 90 ft.; fresh and
quite soft.; H. 1 ft.; A. T. 665; flows less than formerly.

Sec. 18.

S. W. of N. W.; E. Knight; 176 ft.; rock, 102 ft.; fresh and slightly
brackish; A. T. 668; coal reported.

S. E. of 8. E.; R. Hall; 157 ft.; rock, 112 ft.; fresh and rather hard;
A. T. 6783.

Sec. 30.
N. W. of 8. W.; J. Wellemyere; 200 ft.; rock, 140 ft.; fresh and soft;
A. T. 720. :
See. 31.
S. W.of 8. W.; E. Belknap; 200 ft.; fresh and soft; A. T. 692.
N. W. of N. W.; 8. Perkins; 220 ft.; fresh and soft; A. T. 708.

¥l Correlations by A. C. Lane,
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. DENMARK TOWNSHIP.
Sec. 1.

N. E. of N. W.; L. McCallum; 116 ft.; rock, 100 ft.; fresh and good;
head, 3 ft.; A. T. 658; had head of 14 ft. when first put down;
flows less than formerly.

N. W. of N. E.; E. Wilson; 172 ft.; no rock; fresh and good; head,
3 ft.; A. T. 660.

S. W. of 8. E.; J. Bottimer; 270 ft.; rock, 90 ft.; fresh and soft; A.
T. 663; 2nd well of same character on the place.

Sec. 2.

S. W. of S. E.; C. Baker; 200 ft.; slightly brackish; Cl, str,, Ca, tr,
80, tr.; A. T. 655.

S. B. of 8. W.; M. DeCoe; 156 ft.; rock, 60 ft.; slightly bitter, fresh
and roily; Cl, low, Ca, tr., SO,, low; A. T. 650; used to flow.

S. W. of N. W.; A. E. Pomeroy; 198 ft.; rock, 73 ft.; fresh and good;
A. T. 640; hardpan at 78 ft.

Sec. 3.

N. E. of N. E.; 202 ft.; slightly brackish and bitter; Cl, str, Ca,
tr., 8SO,, tr.; A. T. 642,

8. B. of S. E.; J. Sizbury; 96 ft.; rock, 91 ft.; rather hard but fresh;
A. T. 645.

S. W. of 8. E.; 200 ft.; rock, 90 ft.; fresh and soft; Cl, low, Ca, 0,
80,, tr.; A. T. Used to flow 18 in. above surface, but has to be
pumped now.

Sec. 4.

S. W. of N. W.; G. E. Fox; 147 ft.; rock, 80 ft.; brackish, roily; Cl, str,,
Ca, low, SO,, low; A. T. 633; first shale, then sandstone at bottom;
some coal reported. :

N. E. of N. W.; C. Thurston; 228 ft.; rock?; brackish and bitter; A.
T. 633. '

N. E. cor.; 160 ft.; rock, 80 ft.; fresh and good; A. T. 642; rock all
shale.

Sec. 5.

S. W. of N. W.; F. Bitner; 148; rock, 80 ft.; not in use; A. T. 612;
just completed. \

N. W. of N. W.; J. Beyer; 260 ft.; rock, 80 ft.; salty; CI, str., Ca,
low, 80,, low; head, 2 ft.; A. T. 613; small flow; too salty to use
unmixed with fresh water.

S. E. of 8. W.; D. A. Smith; 208 ft.; rock, 90 ft.; slightly brackish;
Cl, str., Ca, low, SO,, low; head, 3 ft.; A. T. 645; water comes from
145 ft.; lower salt water cut off below this.

S. E. of 8. E.; H. Humphert; 180 ft.; rock, 180 ft.; fresh and soft;
Cl, low, Ca, tr., SO, tr.; A. T. 638.

N. E. of N. I&.; G. W. Ellithorp; 210 ft.; rock, 70 ft.; salty; Cl, str.,
Ca, low, S0, low; A. T. 633.

Sec. 6.

8. W. of N. W.; J. Ryan, 100 ft.; slightly bitter; A. T. 615 ft.;
water flows into old dug basin.

N. W. of N. W.; J. Webber; 86 ft.; rock, 84 ft.; fresh and soft; Cl,
low, Ca, tr., 8O,, tr., A. T. 615,

39
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Sec. 7.
S. W, of NUW.p AL Mathews; 80-90 ft.; brackish and slightly bitter;

Cl, str., Ca, med., SO, med.; A. T. 620.

WELLS AT REESE.

Central House Well; 432 ft.; reck, 82 ft.; too salt to use; A. T.
635; used to flow; salt water struck at 121 ft.; affects the surface
wells near it to some extent; coal at 117 ft. and 200 ft.; sand rock
first struck.

See. 7.

R. R. Station Well; 90 ft.; rock, 90 ft.; fresh and soft; Cl, low, Ca, tr.,
8O, tr.

Well at Stark hotel, near county line; 165 ft.; rock, 90 ft.; salty; Cl,
str., Ca, tr., SO, tr.; A. T. 643.

DENMARK,
Sec. 8.
N. W. of N. W.; W. Muzzy; 120 ft.; rock, 110 ft. or 115 ft.; slightly
brackish; Cl, str., Ca, tr., SO,, tr.; A. T. 645.
N. E. of N. W.; D. Stone; 148 ft.; rock, 100 ft.; brackish; Cl, str., Ca,
low, 8O, low; A. T. 645.
S. W. of 8. W.; F. Scherum; 156 ft.; brackish and bitter; A. T. 640;
water flows into basin and is mixed with surface water.
S. E. of 8. W.; G. Roth; 85 ft.; no rock; fresh; A. T. 640; water from
gravel; used to flow.
Sec. 9.
S. W.of N. W.; coal test hole; 172 ft.; vock, 84 ft.; A. T. 655.

RECORD.

Clay. ... 73 ft.

Hard sand............. . ... ... ... . ... .. 1« 74 ft.

Hard pan......... .. ... ... .o .. 10 « 84 «

Gray shale. .................. ... ... .. ....... 3« 87 «
Sandstone. ......... ... .. ... . 4 « N o«

Gray shale. . ............0 ... ... .. ... ... .... 3« 94 «
Slate................ ... ... R 3 ¢ 97 «

Fire elay........ oo i 3« 100 “

Gray slate. .......... e 5 « 105 “

Slate. ... 2 107 «

Fire clay..... ..o 3 « 110 «

Sand rock............ .. 9 « 119 «

Coal. ... 4 in. 119 « 4 in,
Sandy shale........... .. ... ... 8 « 127 « 4«
Hard slate. . ............... ... ... .. ... .. ... g « 136 « 4«
Sandstone. .............. ... . g « 144 ¢ 4 «
Slate. ... ... . 1 « 145 « 4 ¢
Coal. . ... .. 5 « 145 « 9 “
Sandstone. .. ... 3 « 148 « 9 “
Gray shale. . ..................... .. ... ... ... 6 « 154 « 9 «
Shale. .. ... ... . 1 “ 155 « 9 «
Coal. . .. 6 “ 156 ¢« 3 «
Fire clay... ... 2« 158+« 3 “
Sandstone. ...........c.. 14 « 172 « 3 «

Peter Mosner, Driiler.
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S, W.oof S, W.; 125 ft.; rock, 85 ft.; head, 10 ft.; brackish; A. T.
650 ft.; water rises to old dug basin and is mixed with surface
water.

N. W. of N. W.; T. Randall; 160 ft.; slightly brackish and bitter;
Cl, 8tr., Ca, low, 80,, low; A. T. 640,

S K. of 8. I8 120 ft.; fresh and good; AL T. 655.

N. E. of N. E.; N. Lewis; 225 ft.; rock, 80 ft.; fresh, soft, slightly
bitter; A. T. 650; coal 5 or 6 ft., at about 90 ft.; this does not agree
with the test hole record, below.

N. E. 345 N, Lewis; test well; 196 ft., 10 inches; rock, 80 ft.; A. T.

650,
RECORD,.
Clay........
Sand..... 72 1t
Hardpan 80 «
Slate. .. .. 82 «
Coal . . 6 in. 82 « 6 in,
Fire clay 98 ¢« 6
Sandstone . 110 “ 6 «
Slate. . ......... - 112« 6 «
Fire clay o 116 “ 6 “
Slate. . . ... .. 120 « 6 «
Fire clay ........ ... ... ... ... o ) 124 « 6 “
Gray shale. ............... ... ... ... ... C 127 « 6
Slate. . ... . 132 « 6 “
Fire clay........ o 134 6 “
Sand rock. .. ... 147 « 6 «
Slate. .. ... .. 158 « 6
Light gray shale.............. ... ... ... ...... 7 “ 10 “ 166 “ 4 «
Fire clay..... ... o i 6 “ 6 ¢ 172 “« 10 ¢
Slate. . oot 20 ¢ 192 « 10 “
Fire clay..... ... ..o 2 « 194 “ 10 “
Sand T0CK. .« oot 2« : 196 « 10 “
Peter Mosner, Driller.

Sec. 10.

8. W. of 8. E.; E. Bauer; 160 ft.; rock, 95 ft.; soft and fresh; A. T.

655. :

N. W. of 8. W.; T. Gulliver; 125 ft.; soft, fresh and slightly bitter;
A. T. 655; passed through 2 veins of coal; sometimes roily.

N. W. of N. W.; E. Griggs; 200 ft.; rock, 84 ft.; soft and fresh; Cl,
low, Ca, 0, 80,, tr.; A. T. 650; flows to surface; 70 feet of shale
with some coal, below which was sandstone to bottom of well; at
250 ft.; 1 mile east of here salt water was struck in rock well.

N. E. of N. E.; 250 feet.; rock, 83 ft.; soft, fresh, somewhat bitter;
A, T. 645.

N. E. of 8. E.; 102 ft.; rock, 95 ft.; fresh and good; A. T. 650.

Sec. 11. )
S. E.of 8. W.5 J. Kells; 151 ft.; rock, 85 ft.; soft and fresh; A. T.

657. :

N. E. of N. W.; W. Findlay; 130 ft.; slightly brackish and bitter; A.
T. 650.

N. W. of N. W.; C. Leonard; 136 ft.; fresh and soft; head, 18 in.; A.
T. 648.

Another flow, with no record, across road, same character as above.
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Sec. 12.

S. E. of 8. W.; R. Alexander; 213 ft.; fresh and somewhat hard; A. T.
672; depth to rock not known.

N. E. of 8. E.; C. Reifenberg; 313 ft.; rock, 90 ft.; fresh and soft; A.T.
T. 670.

N. W. of N. W.; W. Wilkinson; 250 ft.; rock, 87 ft.; soft and fresh;
A. T. 657.

Sec. 13. '

N. E. of N. W.; W. Baker; 236 ft.; fresh and soft; A. T. 672; depth
to rock unknown.

S. E. of 8. W.; J. Booth; over 100 ft.; soft and fresh; A. T. 668.

8. W, of 8. W.; C. Thompson; 75 ft.; fresh and somewhat hard; A. T.
665.

N. E. of 8. E.; 170 ft.; rock, 102 ft.; fresh and slightly hard; A. T.
665.

Seec. 15. '

N. W. of N. W.; H. Greenleaf; 163 ft.; rock, 100 ft.; fresh and soft;
Cl, low, Ca, tr., SO, 0; A. T. 655.

2nd well 500 ft. west; 260 ft.; 94 ft.; fresh and soft; Cl, low, Ca,
tr.,, SO, 0; A. T. 657.

N. E. Cor.; A. Humbert; 205 ft.; rock, 90 ft.; fresh, with slight bitter
taste, and soft; A. T. 655; water from white sandstone below blue
soapstone; no coal.

Sec. 16.

S. W. of S. W.; J. Murray; 218 ft.; rock, 93 ft.; slightly brackish and

bitter; A. T. 650.
Seec. 17.

N. W. of N. W.; E. Titsworth; 175 ft.; slightly brackish; Cl, str.,
Ca, low, 8O, low; A. T. 639.

N. E. of N. W.; J. Thompson; 156 ft.; rock, 85 ft.; slightly brackish
and bitter; CI, str.,, Ca, low, SO, low; A. T. 640; 4-5 ft. coal on
top of rock; well at house struck very hard rock at 93 ft. and was
abandoned ; water from white sandstone.

2nd well; 85 ft.; no rock; fresh; used to flow; from gravel below clay.

S. W. of S. W.; O. Benton; 200 ft.; rock, 80 ft.; slightly brackish;
Cl, tr., Ca, tr.,, SO, 0; A. T, 648.

Sec. 18.

N. E. Cor.; J. Veitengruber; 360 ft.; rock, 100 ft.; brackish; Cl, str.,
Ca, low, SO,, med.; A. T. 638; shut off at 198 ft.

N. E. of 8. E.; J. McCary; 175 ft.; rock, 100 ft.; fresh and soft with
irony taste; A. T. 648,

Sec. 18.

N. W. 7} ; Near Reese; 150 ft. 6 in.; R. 80 ft.; A. T. 637.

2nd test well:
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RECORD.
Red Clay. .o ooe e et e 12 ft
Blue clas; ...................................... 66 ;‘ 78 f“.
Gravel and sand ... ..o CI 2 ‘ 80 ‘
Hard lime or gray rock........ ...t 6 ) 86 :
Soft brown S0ap TOCK . . .. vvrvrr e 3 “ 89 ‘
Hard white chalk rock. . ........ ... ..ot 9 ‘ 98 ‘
Soft 80ap TOCK . .« oo v 13 ‘ 111 ‘
Hard white sand rock.. ... 4 ) ) 115 . i
Quite hard soap rock. ... ... .ot 2 6 in. 117 ‘ 6 in.
Gray flint rock. . ... ... oo . 6 118 .
Quite black soap rock. ... ... oo 9 . . 127 . .
Black slate .. .. vt e 2 . 6 129 . 6 .
White chalk or soap rock. . ... ..o 1 ) 130 . 6 .
Hard sand 1rock . . . . 0t 3 “ . 133 . 6
White chalk TOCK . . . cv v e . 6 ) 134 . .
Hard sand 106K . . . . i 3 9 ‘ 137 ‘ 9 ‘
Dark slate . . .o e . 9 ) 138 . 6
Sand TOCK. . o oot 3 . g ‘ ii?g ‘ o
Dark slate rock........ 2. e 6.

Brown slate Tock. ... ..ot s
J. Russell, Driller.

N. W. 1 ; test well; near Reese; 150 ft. 3 in.; R. 79 ft.; A. T. 635 ft

RECORD,

Stiff blue elay. .. oo 45 ft. o

Soft blue elay. ... 27 ¢« 72 ft.
. Sand and small sand stone. .. ...... ... ... 74 79 “

Soft soap Tock. ... .. 7« 86
Harder soap rock. ...... .. ..o 3« 89

Soft s0ap TOCK. .« oo vt 14« 103 “

Soft or white chalk rock................. ... ... 2 « 105 “

Sand TOCK . . . o 1« 106 “

Quite hard slate roek......... .. ... oo 1« 107 «

Black soap rock. .. ... 4 “ i 111 « )
Soft soap roek. ... .. 3« 6 in. 114 “ 6 in.
Hard slate rock . . . . ... oo i 1« 6 “ 116 “

White soap rock. ... ... 1« 117 «

Black soap rock. . ... 4 « 121 «

White s0ap TOCK. ... .ot 3« 124

Sand rock. . . e 4 “ 128 «

Coal, 3 or 4 in.. ... 4 « 128 ¢ 4 «
Sand ToCK. . . oo 5 « 133 ¢ 4 “
Brown soap rock. ... ..o g9 « 8 « 143 «

Gray sand rock........ .. ..o 4 « 147 “

Brown s0ap rock. . ... 3 ¢« 3¢ 150 « 3 «

J. Russell, Driller.

Sec. 19.
S. W. of 8. E.; G. Buchinger; (1) 80 ft.; rock, 80 ft.; fresh and
good; A. T. 650.
(2) 300 ft.; rock, 80 ft.; brackish and bitter; A. T. 650.
S. E. of 8. I&.; J. Benton; 310 ft.; rock ?; salty and bitter; Cl, str.,
Ca, low, SO, tr.; A. T. 648.
Sec. 20.
8. I&. of N. E.; F. Bernthal; 220 ft.; rock, 100 ft.; brackish; Cl, str.;
Ca, tr.,, 80,, 0; A. T. 662; used to flow 2 ft. above surface.
S. W. of 8. E.; 110 ft.; no rock; fresh and good; A. T. 649.
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Sec. 21.

S. W. of N. W.; J. Bierlein; 200; nearly 100 ft.; to rock; quite brack-

ish; A, T. 662,
Sec. 22,
S.TE‘Gé)(f) S. E.; J. G, Laux; 173 ft.; rock, 90 ft.; fresh and soft; A.
Sec. 24,
S.TE.G(()); S. W.; 200 ft.; fresh and soft; Cl, tr., Ca, tr.,, 8O,, tr.; A.
8. B. of N. E.; R. Hall; 200 ft.: vock. 70 6.+ sof rosh ;
iy s A 65 5 3 s -3 soft and fresh; good
27.

S.GIE.g of S. W.; J. Haight; 170 ft.; rock, 90 ft.; fresh and good; A. T.
I8,
See.. 30.

S.E. of S.W. T : ; ; sli i i

A{ ’_([)‘f 85&‘., . Schultz; about 100 ft.; slightly brackish and bitter;
Sec. 31.

S. W. of 8. W.; 229 ft.; rock, 200 ft.; slightly brackish and bitter;
head—b—.‘ztfi 4ft.f;t Ab ]T. 655; head much lower than formerly, when it
was bu . below the surface; coal reported at 17 s we
from just below the coal. ’ P * oAk water
Sec. 32.

N. E. of N. W.; Richville; 202 ft.: rock 90 ft.; fresh and ;
low, Ca, tr., 8O, tr.; A. T. 650. (7 st and soft; 1

Sec. 34.

N. E. of N. W.; L. Schnéll: 270 ft.: ro k, 9 ; h ;

hend 3 . Af oo ; ; rock, 90 ft.; soft and fresh;
Sec. 35.

N. E. of N. E.; W. Rideman : ;

iIIlL rgilj E.; W. Ridgman ; 100 ft.; soft and fresh; A. T. 680. Some

N. W. of N. E.; J. Keinath: 100 ft.: soft ° ; ;
trom the b ’rock. ; ; and fresh; A, T. 675; water

2

DAYTON TOWNSHIP.
Sec. 35.
s. E of S. ](E.; R. R. Station; Silverwood; 40 ft.; no rock; fresh and
%{001%; H. 2 ft.; A. T. 816; supplies watertank for Pere Marquette
Othér flowing wells about same character near here i
" d es Y §
south in Lapeer county. » espectally fo the

FREMONT TOWNSHIP,

S. E. 14 ; Mayville town well; 400 ft.; rock, 285 ft.: fre
; . : .; fresh, soft 2
good; H.—100 ft.; A. T. 9128; never ,used., ’ ’ md

VASSAR TOWNSHIP.
Hec. 5. )
s, “i'_ onS. “".; W. Perry; 100 ft.; rock, 45 ft.; fresh and medium
soft.; H. 18 in.; A. T. 645; water from hard sandstone ; low affected
by dry weather.
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WELLS IN VASSAR CITY.
Sec. 7.

Well at Cider Mill; 75 ft.; rock, 45 ft.; soft and fresh; Cl, 0; Ca, 0;
SO, 0; Fe tr.; H. 10 ft.; A. T. 633; flows % in. stream; first at
45 ft.; 6 in. second at 65 ft.; larger; from sandstone.

G. Burgess; 239 ft.; rock, 180 ft.; (?); fresh and somewhat hard; Cl,
med., Ca, low, SO, tr.; H. 2 ft.; A, T. 642; 20 rods west of Cider
AL

(For records of Vassar Water Works Well see p. 238.)

Sec. 18.

N. W. of N. E.; Park well, east of M. C. R. R. and P. M. R. R. cross-
ing, Vassar; about 600 ft.; brackish; Cl, very str., Ca, str,, 80, str.;
H. 2 ft.; A. T, 640; flows 2 in. stream into pond.

Sec. 31.
N. W. of N. W.; E. Lourlier; 135 ft.; rock, about 80 ft.; fresh and

soft, and has irony flavor; A. T. 665.

TUSCOLA TOWNSHIP.

See. 1.
Wells in the northwest part of this section and in the region near b

are all dug or bored; or dug 25 or 30 ft. then bored to about 60 ft.;
where a vein of water is stuck, which gives a fair supply.
Sec. 2.
S. W. of 8. E.; J. Zielliger; 155 ft.; rock, 75 ft.; soft and fresh; H.
30 ft.; A. T. 675; 8 in. of coal reported.
S. E. of 8. W.; H. Gohsman; 160 ft.; rock, 75 ft.; soft and fresh;
A. T. 675. .
N. E. of 8. E.; H. Gohsman Sr.; 200 ft.; rock, 180 or 200 ft. (?);
fresh but rather hard; A. T. 679.
Sec. 3.
N. E. of N. W.; A. A. Ferrier; 200 ft.; soft and fresh; A. T. 666.

Sec. 4.
N. W. of N. W.; 206 ft.; rock, 90 ft.; fresh and soft; A. T. 662.

Sec. 5.
N. E. of N. E.; J. Winkler; 276 ft.; rock, 90 ft.; A. T. 660.
S. W. of 8. E.; G. Enzer; 229 ft.; rock, 108 ft.; fresh, soft, bitter,
some iron taste; A. T.. 657.

Sec. 8.
8. E. of 8. E.; W. Ash; 175 ft.; soft and fresh; A. T. 665.

N. W. of N. W.; G. Englehardt; 240 ft.; rock, 108 ft.; bitter, soft,
fresh; Cl, med., Ca, 0, SO, 0; A, T. 654.
Sec. 10,
S. W. of 8. W.; W. Wood; 120 ft.; fresh and somewhat hard; A. T.
662.
N. W. of 8. W.; J. Bierlein; 175 ft.; rock, 90 ft.; fresh, somewhat
hard; A. T. 663; good supply.
S, . of 8. E.; G. Bierlein; 160 4 ft.; fresh, somewhat hard; A. T. 670.
Sec. 18.
8. B of 8. W.; M. Schmaut; 175 ft.; rock, about 100 ft.; water fresh,
but badly contaminated by running into old dug basin; A. T, 676.
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Sec. 20.
S. W. of 8. E.; J. Bickel; nearly 200 ft.; rock, 75 ft.; slightly brack-
ish; A. T. 673.
Sec. 28.
S. W. of 8. E.; J. Bickel; nearly 200 ft.; rock, 75 ft.; slightly brackish
lemd bitter; Cl, str., Ca, low, SO,, low; H. 2 ft.; A. T. 642; good
ow.
8. 15; test well for Saginaw Board of Trade; near Tuscola Village;
“Test Hole No. 8;” 224 ft.; rvock, 47 ft.; no record of water; A. T.

640 ft.
RECORD OF TEST WELL.
Surface. . ... 47 ft.
Blue shale........................ ... ... ... .. 7o« 54 ft.
Light gray shale................ ... ... ... ... .. 2« 56 «
Dark gray shale................ ... .. ... .. ..... 21« 7
Sand rock....... ... ... .. 122 « 199 «
Gray shale with layers of coal .. ................. 3« 202
Soft fine elay............... ... ... ... ... 6 in, 202 ¢ 6 in.
Hard fine elay.......................... ... ... 3« 205 ¢ 6«
Red sandstone with layers of fire clay............ 8 « 6 “ 224
I. Slanker, Driller.
Sec. 29.

N. W. of N. W.; L. Hart; 200 + ft.; slightly bitter, but scarcely brack-
ish; Cl, str., Ca, low, 80,, low; A. T. 694 ; in rock last 60 ft.; no
water.

Sec. 36.

N. E. of N. E.; About 180 ft.; rock, 80 ft.; somewhat hard, fresh;

Cl, 0, Ca, tr, So, 0; A. T. 667.

MILLINGTON TOWNSHIP,
Sec. 30.
N. W.of 8. W.; H. Horning; 100 ft.; rock, 120 ft.; fresh, hard; A. T.
754 ; water from gravel.

ARBELA TOWNSHIP.
Sec. 6.
N. W. cor.; 167 ft.; slightly brackish, but soft; Cl, str., Ca, tr.,, 80,
tr.; A. T. 647,
Sec. 10.
S. W. of 8. W.; L. D. Haines; 206 ft.; rock, 74 ft.; fresh and good;
IIL—17 ft.; A. T. 670.

RECORD.
Surface.............. . 16 ft.
Quick-sand . . ........... ... . 58 « 74 ft
Gray rock. ... 3« 77 «
Slate. ... 2 0« 79 «
Sand roek. ... 50 “ 129 «

Then gray slate, gray rock, ete.; stopped in blue slate; water abundant.

Sec. 13,
N. E. of N. B.; C. Bowsen; 56 ft.; no rock, fresh and hard; H. 2 ft.;
A. T. 685; small flow from gravel.
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Sec. 30.
S. W. of N. W.; 8. Nelson; 270 ft.; rock, 210 ft.; A. T. 684; reported

by well driller.

INDIANFIELDS TOWNSHIP.

Sec. 3.
Center of section; test well at Caro; 400 ft.; rock, 150 ft.; A. T. 718.
RECORD. '
Dry sand........ .. ... ... .. . 30 ft.
Quick-sand . . ........ ... 40 “ 70 ft.
Soft elay............. IR 10 “ 80 “
Sand and gravel........... ... ... ... ... 8 « 88 «
Clay and hardpan.............................. 62 “ 150
Lime rock....... ... ... .. ... 12« 162 «
Black shale. ...... ... ... ... .. ... .. ... ... 23 « 185 «
Light shale.......... ... .. .. ... ... 15 « 200 “
Sand rock. .. ... 90 “ 290 “
Light slate. . ......... ... 30 « 320 “
Dark slate. ............. ... . 23 “ 343 “
Lime and fine sand rock........................ 35 « 378 « -
Hard lime rock ... ... ... ... . . 22 « 400 “
Furnished by Charles Montague, Caro.
Sec. b.
N. E. of N. W.; F. Smith; 250 ft.; rock, 160 ft.; fresh and good; A.
T. 725.

N. W. corner; F. Allen; 160 ft.; fresh and soft, good; sandstone
quality; A. T. 710.

Sec. 10.

N. W. of N. E.; Peninsula Sugar Refining Co., Caro; 282 ft.; rock,
113 ft.; fresh with “sweetish after-taste;” H. 3 ft.; A. T. 670; 8 in.
diameter to bottom; at 275 ft. the well flowed 350,000 gallons, by
test, in 24 hours; temp. 47° It

DRILLERS’ RECORD.

Drift (sand, gravel, hardpan, boulders)........... 113 ft.

Lime . . .. . 7 0« 120 ft.
Shale (blue or green).............. .. ... ... ..., 25 « 145 «
Sandstone. .. ... ... ... 40 “ 185 «
Limestone . .. ..ot 5 “ 180 “
Sandstone. .. ... .. 50 « 240 “
Shale (black) . ... ... ... i 2 “ 242 “
Sandstone. .. ... 10 “ 252 “
Shale. .. .. . 1 “ 253 «
Sandstone. ... 29 « 282 «

Streaks sandy limestone,
J. J. Mason & Co., Drillers.

18ee Vol. VIII, Mich, Geol. Survey, Part iI, p. 192,
40
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CHAPTER VIII.

THE NATIVE VEGETATION OF TUSCOLA COUNTY. XNOTES ON
THE FACTORS AFFILECTING TLANT DISTRIBUTION.

Introduction. 'The study of plants in relation to their environment to
determine the effects of the peculiar combinations of the factors encount-
ered by them that influence their growth in the places they inhabit, is a
most interesting phase of the science of Botany, and one that has many
practical applications. In a limited political area, such as that f01_°m—
ing the subject of this series of studies the chief causes for the grouping
together of the native plants into the societies in which they are Iouqd,
are not local, but have their origin in remote regions, or are cosmic,
so that it will not be possible to go far into the reasons for the observed
facts, from local investigation, even if it were desirable to do so in a
discussion of this kind.

It is hoped, however, that the observations recorded will, perhaps,
enable some of those who read the report to take up the work where
this discussion leaves off and carry it on to a satisfactory conclusion.

On the factors affecting plant life that must be taken into account in
considering the distribution of the native plants in Tuscola county,
some have already been discussed in the section devoted to the origin
of peat, and these will scarcely require more than mention in this place.

The most important of these factors are the complicated resultant of
atmospheric and solar forces called climate, the soil, the amount of
water in the soil and its permanent position in relation to the surface
of the ground, the exposure of the soil to winds and the direct rays of
the sun, or what is sometimes termed its aspect, and the amount and
length of ingolation or exposure to the sun’s rays during the growing
season.

Under climate are included the daily and average temperatures of the
air, precipitation of meteoric water, the amount of cloudiness and the
force and direction of the winds, in fact the sum of all these external
and atmospheric phenomena which, taken day by day, we call weather.

Temperature.  In another place will be found the records of weather
observations made within the limits of the county, while records of
temperature observations made at Bay City and Saginaw have been
published by Cooper' and Lane? in previous reports of this Survey.
These show that the average annual temperature at Bay City for the
period covered by the record, 1896-1903 inclusive, was 46.3° F., that
July is the warmest month and February the coldest, of the mean year
with an average temperature of 71.1° F. for the former and 20.4° F.
for the latter; the growing season is frem early May to late September
or early October, varying from year to yearv, this period being measured
from the last killing frost in the spring to the first one in the fall.
Tt is largely the temperatures of this growing season which have effect

! Cooper, W. F., Report on Bay county, Mich. Geol. Surv., Ann. Report, 1903, pp. 356-358.
? Lane, A, C., Report on Huron county, Mich. Geol. Surv., Vol. VII, Yart 2.
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in controlling the distribution of plants, as while they are dormant,
even very severe freezing does little injury to many species which would
be killed by moderately low temperatures when they are active. For
this reason localities subject to very late or very early freezing, or to
summer frosts, are occupied by frost-resistant or northern species, while
the more frost sensitive kinds are confined to sheltered arveas, or to dis-
triets which are visited by hard frosts only during the dormant, or
resting period of the plants.

The depth and kind of soil, the form of the land surface, the exposure
to certain kinds of winds, and nearness fto large bodies of water tend
to locally modify the air temperatures in a given district, so as to pro-
duce local, unseasonable frosts, and also to give exemption from them.
Thus shallow and sandy soil, while usually warmed up quickly during
the day radiate heat more rapidly at night than clay, and killing frosts
may occur on sandy land, when surrounding clay lands escape entirely.
It is also a well known fact that cold air flows down hill and accumu-
Iates in depressions often causing them to become filled with mist or
fog on warm still nights in summer, when the air in the hollows is
full of moisture, which the cold condenses by lowering the water hold-
ing capacity of the air. Depressions without good air drainage are
often the coldest spots in a given region and for this reason often sup-
port “islands” of northern plants, in a sea of more southern species,
which are kept from overflowing the “island” chiefly because of summer
frosts. On the other hand, ridges or hills; unless very high, are not
subject to such frosts and rarely support northern plants except where
the soil is very thin, and underlain by rock, or is very sandy, when ap-
parently nocturnal radiation and dryness together produce a cold en-
vironment.

Temperature cffects of Saginew Bay. Water absorbs .heat from and
gives it back to the air very slowly, hence it is usually cooler than the
air above it in the spring and early summer, and warmer in the fall and
winter; therefore the air flowing over large bodies of water has its
temperature modified to such an extent that it exerts a considerable in-
fluence in equalizing the temperature of the adjacent land masses over
which it passes after leaving the water. Thus the great general air
currents or winds of the northern hemisphere of the earth are from
west to east, and in passing over the oceans, these currents are warmed
and give the western coasts of the continents a considerably milder and
more uniform climate than is possessed by the eastern ones of the same
continents in the same latitudes.

In less degree smaller bodies of water have a similar effect, and the
records from year to year show that the western part of Michigan has
a considerably milder winter climate than eastern Wisconsin, and a
cooler summer temperature, because the cold winter winds from the
west and northwest are warmed and the hot southwest ones of July
and August are cooled to an appreciable extent in their passage across
Lake Michigan.

To a much less extent the wsnall area of water in Saginaw DBay
must have modifying effects on the parts of Tuscola county that are
near it, although since the water is frozen over for the greater part
of the winter, the effects are most manifest in late summer and in the
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fall when the season of frosts is probably somewhat postponed in the
vicinity of the Bay, because of the nearness of this body of water. The
direct effect of such modification or prolongation of the growing season
would be to make the district over which it extends habitable to plants
of more southern range than could otherwise exist init., Such an effect
apparently may be seen in the extension northward along the western
shores of Michigan of a considerable number of species of plants of dis-
tinctly more southern distribution than those found a few miles inland
in the same latitude, and in a like manner the “prairie” flora of the
area immediately adjacent to the marshes of Saginaw Bay is far to the
north of any similar group of plants known to exist in the region, and it
seems more than probable that the modifying effects of the Bay are re-
sponsible for this extension of range.

Cooper’s' observations, while covering but a short period, and made
on the west side of the Bay, indicate quite clearly the general summer
condition of the relations of land and water temperatures; the effects
noted by him doubtless would be emphasized on the eastern shore, as the
prevailing winds are westerly, and air currents have their temperature
more or less modified by passing across the Bay.

Effects of cxposure, or aspect, on teinperature, The main ridges in
Tuscola county run generally northeast and southwest, which makes
them face the northwest and southeast. Their low altitude and gentle
slopes make the effects of the direction which the slopes face of minor
importance although it is probable, even under the existing feeble char-
acter of these factors, that careful observation would show that the
average temperature was higher during the growing season on the
southeastern side of the ridges than on the northwestern, and that this
would be reflected in a slight difference in the flora of the two sides.
The effect would be indicated in a practical way, now that the greater
part of the land is under cultivation, by the somewhat earlier dates at
which crops can be planted on the southeast aspect, as compared with
the other, while in the fall the cold northwesters shorten the season on
the slopes which are fully exposed to their biting touch. These effects
were probably reflected to some extent in the native vegetation, but if
they were, the records are now practically all gone.

Precipitation. The rainfall of the region is generally ample for the
needs of most kinds of plants that grow in it, and averages not far
from 32 inches, quite evenly distributed throughout the year. There
are, however, here, as elsewhere in the region of the Great Lakes periods
of several years at a time when the rainfall is less than the average by
several inches, and at such times the soil in the sandier districts be-
comes very dry and only the most droughtresistant or xerophytic
plants are able to persist. Such dry times are uncommon, however, and
generally the amcunt of rain and snow falling through the year was
enough to make the region in its primitive condition a well-watered
one and capable of supporting on most kinds of soil a dense, or at
least fairly good, growth of vegetation.

During the growing season there is an abundance of sunshine for all
of the needs of plant life. The relation of light to growing vegetation
is s0 well known as to need but little consideration here; it may be

1Coorer, W. F., op. cit., pp. 358-363.
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said that many kinds of plants are now so used to growing in the shade
of taller kinds that they are confined to such places as are partly
shaded, while others must have full light, and they soon become enfeebled
and finally die when over shaded. All gradations of types of plants
are found from those which only grow where thev receive the full light
of the sun, to those which are always found in the shade of other
plants; but the number of kinds which will grow in the deepest shade
is few compared with that found only in the open.

Soil. The influence of soil on the distribution of trees and other plants
is a very marked one, and is exerted in several ways, the most important
of which are the following:

(1). The capacity of the soil to hold water. This in turn is governed
by the depth of the soil, by the coarseness and uniformity in size of
the grains of mineral matter which it contains, and by the character,
uniformity and compactness of the subsoil.

(2). The kinds of mineral matter which are abundant in the soil,
and whether these are beneficial or injurious to plants.

(8). The degree to which the rock particles composing the soil are
broken up so that they hold the water in contact with them and permit
enough of the minerals which they contain, and which are essential to
the growth of plants, to be dissolved and taken by the vegetation as it
is needed.

(4). 'The relation of the ground water level, or the top of the zone
of permanent ground water, to the surface of the soil is also of great
importance, and the position of this is largely determined by the size
and shape of the soil particles and their relation, or position with regard
to each other. Thus in deep, sandy soils the ground water surface is
generally far below the surface of the soil, while in clay, or fine silty
soils it may be just below the top of the ground. In the sandy soil
the spaces between the grains are large and the size of the grains is
also relatively uniform and large, so that the water falling as rain on
the surface is quickly absorbed and usually sinks as quickly down into
the deep layers of the ground out of the reach of the roots of plants.
In times of drought, the water level in such soils is lowered still farther,
and, air filling the interstices gives still greater dryness to the soil.

In clayey soils not only are the grains of mineral matter of uniformly
small size, but the spaces between them are correspondingly small so
that water neither penetrates nor flows through them as readily as it
does through the sand. The result is that such soils retain water in
quantity near the surface of the ground and are commonly much less
affected by subsidence of the level of the ground water during droughts.
If, however, air once gets into clay soils in abundance it remains much
more stubbornly than in sandy soils, and may prevent to a considerable
extent the entrance of water from above when rains begin again.

Since the interspaces of the soil are practically continuous, they form
capillary tubes through which the soil water rises from below, as it is
evaporated from the surface, and as water rises much farther by the
force of capillarity in small tubes than in larger ones, the fine grained
soils are much moister from this cause than coarser ones; a factor
which gives vegetation growing on clay soils a large supply of available
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water long after that which can be used by plants located on sand
soils is entirely unavailable. ) v
_ Wfect of elevation and relicf.  The mean elevation of Lake Huron
is not .far from 581 feet above the average or mean tidal level of the
Atlantic Geean, and at no point in Tuscola county is the surface of the
land much over 400 feet higher than the lake level, since in but a féw
small areas in the southeastern part of the county is the elevation of
1,060 teet above sea level reached, while the average elevation is prob-
ably less ‘than 100 feet above the lake or be]o““TOOafeet above tide.

The' primary effects of elevation are to reduce the temperature of
the air as higher altitudes are reached, and by careful (‘01111):11&&011 of
many observations it is known that the nverag‘é temperature of the air
dec_reases one degree Fahrenheit for each 309 feet, approximately, in ele-
vatxon' as one goes from the sea level upward. Hence the total iqver'age
elevation of the county above the sea level is not enough to produce
effects on its temperature that would be significant. )

‘Thg principal prominent relief features of the county are the two
morainal ridges on either side of the (ass valley, running nearly north-
east and southwest. Between these is the shaliow vallex? now Sccupied
by the Cass river, and to the west of the lower ridge is the bmnd
gently sloping plain, extending to Saginaw Bay, with x%rv insianiﬁcént’
and scarcely noticeable breaks in the form of slight ridges orbundlﬂa-
tions and very shallow stream valleys. None of those L;elief features
give sufficient differences in altitude to cause any marked variations in
average temperature during the year, as already shown and if they were
a.ll composed of a uniform type of soil they would affect the distribu-
tion of the plants growing on them but little, except so far as they con-
trollgd the movements of the surface water.

;)us'tmfbution of soils in relation to plant distribution. They are not
unllform in their soils, however, as is apparent when the cha‘p‘tuer on the
soﬂ_s of the county is consulted, or the following brief resumé is ex-
?Irlnngd. ’I“he dmﬁinant soils of the morainal ridges on either side of

€ Gass river valley are typically * gT i
nearly pure gravel, in othéré mox?e 2111e.szztl?]r;fe}jtr?119 zizj‘jeuu‘lfnlofhlg’ a plaCGS

2! . valley be-
tween these ridges are great tracts of sand or light sandy loam, while
across It run low, irregular ridges of light, fine grained sand (’)1" well
sorted gravels, the wind and wave formed dune and beach lines,markihg
former levels of the water of lakes which preceded Lake Huron.

C[jhe same types of ridges of sorted soils occur in numbers on the
plain between the western ridge, the Saginaw-Port Huron moraine, and
the bay, but here the surrounding soil is principally clayey loal’n or
near Saginzaw Bay nearly pure clay, although stones scattered through
it gave indications of its glacial origin. Parts of this plain, where for
any reason the drainage is poor, are covered by shallow ]m'el“é of organic
matter, muck or peat, and over quite extensive areas the soil was ?orm-
erly of this character. Smaller tracts of the same sort are found
scatt.el‘-ed in the valley of the Cass river and to the south of the moraine
forming its eastern border.

These differences in soil constitute the most strikingly variable
features of the environment of plants that may be found inb this county
and they are still farther accentuated by the differences in surface drain-
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age and in the downward percolation of water, which are tq be con-
sidered with them as making the important and significant differences
of plant habitat. Thus sandy soils on steep slopes, or of considerable
depths, make dryer conditions for plants to overcome than loams or
clays under the same conditions, because the water penetrates them more
quickly than it will other kinds and to greater depths; the sand is Qf
such coarse texture that it absorbs the rainfall rapidly and permits it
to sink so far below the surface that its permanent level may be beyond
the reach of even the decpest rooted plants.

In general it is true that the ground water level or surface of the
zone of saturation in the soil follows the irregularities of the surface
of the ground, but its contours are flatter, and its slopes more gentle
than those of the soil itself, so that while the ground water level is
higher under the crest of even a narrow ridge than it is in the adjacent
plains it is not proportionately high when the aititude of the ridge is
compared with that of the plains, and it will generally be found that
permanent ground water is considerably farther from the surface on
the crest of the ridge than it is on the adjoining low land. If the ridge
is of sand er gravel, moreover, the difference is much more marked
than where it is of clay or glacial till. It thus happens that the ridges
are not only dryer than the plaing because the water in them is normally
farther from the surface, even when the soils are the same on both
ridges and plains. On the other hand a plain of deep sand may be
more arid than a ridge of clayey loam, which, while it does not absorb
water so quickly as the sand, retains it near the surface longer because
percolation takes place in it more slowly.

Since water is of paramount importance to all plants, and without
it they either cease to grow and become dormant, or die, and also since
practically the whole flora of the temperate regions of the earth gets the
water necessary for its existence from the soils which support it, it seems
clear that those soils which are best watered should support the greater
number of plants, both of species and individuals, provided that it is
understood that, with the abundance of water there is enough air sup-
plied the roots to keep them healthy and vigorous, enough of the
essential mineral foods for healthy growth, and no substances that are
poisonous dissolved in the water. The most favorable soil condition
seems to be that which enables plants to get all the water they require,
but does not permit the saturation of the zone in which their roots
spread out. This is expressed in another way by the statement that
those soils in which the ground water level is very far from the surface
of the ground, or very mear or at it, are unfavorable for the growth of
most kinds of plants.

It must also be considered that almost daily our knowledge of the
interdependence of the more highly organized plants and of the lowest
types is being extended, and that in most very wet or very dry soils
the bacteria and similar plant organisms find unfavorable conditions
and are few in numbers, and it is not improbable that the absence of
such forms in places of these kinds may, in some degree, account for
their apparent sterility, the higher kinds of plants being absent because
the low ones on which they depend for the preparation of parts of their
food, are unable to exist there. Whether this is so or not, more species
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and individual plants flourish on the moist, well-drained loamy soils,
than on any other kind. Moreover the plants of the given region can
be classified according to their normal relation to the soils, and especi-
ally to the ground water level in the soils, as: (1) Hydrophytes, or
water plants; those whose roots, and even their stems and leaves grow
normally below the water level and which seem to require, or at least
tolerate, an excess of water about their roots and other vegetative organs.

(2) Mesophytes, or intermediate plants; those requiring a well
watered, but not too wet, soil, and whose roots are usually, if not in-
variably, found above the ground water level, but do not thrive far from
it. (3) Xerophytes, or drought plants; those which are capable of
getting along with small amounts of water and can flourish where the
ground water level is far below the surface, in arid climates, in dry
places, or during times of little rainfall.

As in other cases in nature, however, these lines of differentiation
are not drawn as sharply as would be desirable for convenience in
classifying, for as every gradation of habitat is found between water
of the maximum depth to which the light can penetrate to enable plants
to grow, and soil so shallow that it is very dry the greater part of the
time, or sand so coarse and deep that little water stays near enough
to the surface to be within the reach of plants, so plants are found that
will grow in each of the great variety of conditions thus presented, and
many kinds are known that can not be closely brought into either of the
three great groups mentioned, but more properly might be classed as
intermediate between two of them.

Generally speaking, however, the vegetation of moist climates which
grows on sand dunes, and on deep sandy soils, or on very thin ones
underlain by rock or impervious subsoils, and in regions of small rain-
fall, that growing in any kind of soil, is properly classed with the
xerophytes, and on examination will be found to be provided with some
of many devices to protect it from loss of water, or to enable it to
gather water from wide areas, or even to store water in times of plenty,
against the periods of less abundance. ‘

In the area under consideration the dryest soil conditions are found
on the sandy soils and especially on the exposed tops of some of the
sand ridges which are of too recent formation to be covered and pro-
tected by trees and other enduring types of vegetation.

The conditions favoring the growth of nmesophytes were found most
often on the loamy soils of the slopes of the ridges and on the better
drained parts of the plains where the soils were not so fine grained that
swamp conditions developed from lack of downward percolation and
surface drainage. Habitats suitable for the growth of aquatic types of
hydrophytes were found in the river and other permanent streams, in
the numerous ditches in which water stood during long periods, in the
ponds and lakes scattered in various townships, and, on a much greater
scale, in the shallow water of Saginaw Bay adjacent to the western
shores of the county. The hydrophytes of the marsh and shallow water
types were also found widely distributed over the county but were
most noticeable in the western part of the county in Akron and Wisner
townships, in the so-called prairie district, where there were formerly
many hundreds of acres of nearly treeless, flat, marsh land, most of
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which was very wet throughout the growing season. Tl}(‘a logl‘ﬂn 1&
well named prairie because of the flatness and the absence of any heavy
ee growth. ' 7
E eﬁf‘}lﬁéuz}‘;gtrict js rarely more than three miles }\'ide, is I)Oijderfied on thjeu
side toward the bay by low sand dunes bearing @ SI])Z!]'SQ glrlo‘\.\(;l% od.
trees, and on the landward side by a dense forqst of 17;1‘1:.‘ 01;1 ‘1(& :\‘?0)_
trees, while scattered over it arve low sandy Jslawndl.\‘ which ::UL mn(
{imes several acres in area, and often but a Si_nah frzwn(m‘m‘. ;zlli] uitl](‘:
but arranged in lines which run somewhat .lljz‘egnlarl,\ }rﬂ]:l ; e
shore of the bay. The water level on the prairies was £0 he:vl.l']i :ie suf
face the greatef part of the time that nuu‘ﬁh (-ogndltmvm prey a1).}e t)ml(;
the greater part of them and they arve still olte_n wet venou\;} {1‘ ¢ b
termed marshes, althongh drainage has bLeen provided by an extensive
st ¢ artificial drains. _
83 ‘i{iﬂl’u‘i}: ?mint attention may again be called to th}e‘fucf ﬂlﬂ?—ﬂ"‘nl#(()]fi?;
notable feature of the surface depo?its, the s‘()ﬂs, of the (‘(mint,\v 1; 1:
arrangement of different soil types into a series ofhlong 11;11:1 0\1 % 1épat,
often very sharply defined, extending side by side in such (} ‘lil"iwﬁl N
their long axes run in a northeasterly and Snpﬂlwestex;l). ‘(1115:10});
parallel to the shore of Saginaw Bay and to the. higher 1171.01511‘111(11‘ 111 fe:':
In these strips will be found many types of soil, fl‘OIN»(‘,OﬁV} s}e ,,(311 {'elli‘
gravel to fine clay, and from dry, barren, porous sands 1!11011(,,1 1‘le f
black loams, high in organic maiter and mineral plant food, T? )\ef,
clay and the pure organic sgoils, built up by the.growth and dﬁf‘z}‘;:o
geﬁerations of plants in places too wet to permit thorough oxidation
ruction of vegetable matter. ) )
an’%h?sesselé;fﬁar arraﬁﬁgement of the different soilg in s.tmp.s am}.rfgﬁ(ﬁ
across the normal slope of the land affecteq the drainage mu}gna :1
by creating swamp conditions between low ridges of porouvs soﬂs., anil
often made the ground water level in more permga‘ble types Of. 801
higher than it would have been under other conditions, and ga\e to
them a better vegetation than they should have had from purely theoret-
ic siderations. ' o
163};@%228 its seftlement the whole region, except the low-lying prairies
already mentioned, was heavily timbered. A dense forest Qf e]rm,
black ash, soft maple, with some sycamore, swamp 0;(11;. whife ash,
basswood and other water tolerant trees, oceupied .1}19 h:e_n,vy Ull;
drained, or poorly drained clay soils adjoining the pranqc;‘re?glonv ?)efut
the bay and extended inland nearly to t_he foot of the L,agma\x: \)17
Huron moraine. This type of forest is still poorly represen.ted by sev-
eral tracts reserved for wood lots and by large ones which .occu?)i
swamps that are still undrained and 11}1(31@211*@11. It is (:lu‘n‘acteirlzevd by
the large size of the white elms growing on the wet §01¥ and by ’rixf
sparsencss of undergrowth and herbaceous plants growm% b}enremhv the
dense shade of the trees. This may be termed the bma(’i feaved swamp
forest, and was the most impressive as iF was apparent}y _ﬂ}g 1nos_t ex
“tensively represented type of plant association found within the Hmits
of the county. . ) o
Penetrating this type of forest on the ridges and in such pl:'mes as
the soil drainage was good, as on the strips of §;tmdy loam crossing the
higher parts of the swamps, as well as occupying the greater part of
41
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the higher moradval ridges, was the beech and maple forest, the beech
often dominant. or associated with elms. bur and red oaks on the
moister arveas, and the hard maples more numerous on the drver ones.

In general. however, these two species were found in quitel uniform
mixture and with their associates. the basswood and hop hornbeam or
ironwood. made a type of forest distinet from that of the swamps, and
which formed the broad leaved forest of the moist uplands, or the
mesophytic forest, '

Where the conrser soil constifuents, sueh as sands and gravels ap-
peared in the areas ccenpied by this tvpe of forest, it became mixed
vith white and Dlack ouk, or more frequently with white pine, which
became the dominant {ree when the sandyv clements of the soil were
present in excess. The great body of the pine forest disappeared before
the ax of the lawmbermen before the connty was 111;01-0113‘111‘:' settled, and
now but few small greves rvemain, On many of the ald beach ridees
51111{1 ‘(}}11’10 }imfs ::‘1' 11:9 ﬁm(‘r ﬂz{e region was examined were to be seen
tie still wndecayed stumps left by the lombermen, the sole reminder
of the great forest which formerly covered the land.

\f‘ }1110‘ theye Is probably net a township in the countv where some
th‘i'e pines didt not grow, so thoroughly distributed 1,}’11'01&1‘1}011‘[ the
region arve the soils suitable for ity growth, the sandy plains and ridges
W.]U('D. cover the townships in the Cass valley, sugm;w%ed a pure wﬁte
pine forest, which was the nearest approach to a xérophvi:ic coniferous
forest occurring in the region. k o

The other fovest types occurred over more limited areas, the swamp

e

coniierons tvpe, represented by relatively small tracts of tamarack,

arbgr vitae and black spruce which were found hLere and there in
springy or very poorly drained places, such as wet swamps and the
margios of lakes. The tamarack was most often found and in the
largest tracts, while the spruce was noted but once or twice in the
central part of the county in morainal depressions. The arbor vitae
or white cedar formed nearly pure growth along one of the older beach
Hnes from which a large number of springs issued, and in other places
around small lakes. It was of frequent occurrence also as underq;owth
m swampy wood lots in the vicinity of the prairies, most of the indivi-
duals observed in such places being but a few feet high and evidently
but recently established, although some old trees were still left. The
last distinct type of forest to be considered was that in which oaks
were dominant, the xerophytic, broad-leaved forest. The best examples
of continuous forest of this type were found in western Watertown and
southern Dayton townships and were made up chiefly of small trees
which had established themselves on cut-over pine lands. The type
may never have been able to maintain itself in competition with the
wh]"te pine and form the forest cover over extensive areas in this reeion
as it does in the southern part of the state. Oak groves were ('omilon
on the dunes along the bay and on the larger “islands” of sand and
gravel on the prairies but these were too small in area to eive forest
conditionsg, o

On the cut-over and burned pine lands was a denge growth of shrubs
and a lighter one of small oaks and poplars, but these were not of suffi-
cient density or size to be considered forests.
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As has heen pointed out. the forest fypes are now represented by
rapidly decreasing and much mutilated remnants of the original woods
and at the present rate of cutting it will be only the matter of a few
vears before even these remnants will have vanished.

The second great type of plant associations represented in Tuscola
county is that found on the prairies. and is essentially a meadow, or
grass-'i:md ivpe, as the dominant plant forms ave all grass-like, herbace-
cus. with marked slender stems, and long parrow leaves, The plants
of these asseciations ave characteristically furf formers, spreading from
point to point in their habitat by means of long. tough, fibrous, horizon-
tal wndergronnd stems, which interiace and mat together, and together
with the roofs that grow from them, form a dense firm sivucture that
entively covers the ground. The aerial parts of the plante. both stems
and leaves, die down To the ground at the end of each season’s growth,
and by disintegration and partial deecay, ave added te the soil. This
they envich, and at the same time Increase itz wafter hiolding power by
adding humus and by forming a protecting cover that prevents evapora:
tion, thus tending to keep wet =oil wetter than it wounld be if without
such protection. Ta the vegion under consideration such a type of
vegetation indicates either very wet or very dry soil conditions, that
ig, the soil is either too wet to permit trees to grow. or so dry that

1
2}

they are unalie to establish themselves. and in this praivie distriet the
high ground water level and the frequent spring overflows made the
habitat a very wel one.

Several eauses may have comhined fo prevent trees from invading the
prairies hut the paramounnt influence was undoubtedly water, because
the forest came down to a perfectly clear charp border of tall old trees
to the edge of the grass land with no zone of scattered trees and of
voung trees intervening. Shrubs grew under the shade and about the
roots of the trees along the border, but they foo did not invade the
marsh. The limit of the tree growih seemed to be marked by the upper
limit of the winter and spring floods. It seems probable that these
floods acted as the controlling factor to prevent the growth of the trees
on the prairies by drowning such seedlings as appeared and by destroy-
ing the seeds which must have found their way to them in great num-
bers during spring and fall, for as is well known, several of our forest
trees mature their seeds before putting out their leaves.

The conclusion that the high water of winter and spring was the
important agent in inhibiting tree growth is strengthened by observa-
tions made before the ditching of the prairies had proceeded far, and
again five vears after the main drains across them had been completed.
In 1897 there were few shrubs, and no young trees along the borders
of the prairies, and only here and there a shrub in the open parts, but
in 1902, shrubs had appeared in numbers not only on the borders of
the woods but were abundantly scattered over the prairies, and con-
siderable tracts of the moest open parts had become covered with dense
thickets of young poplars and willows, the pioneer frees largely because
of the fact that their downy, light seeds are borne far and wide by
the winds at the season when soil, moisture and temperature conditions
are most favorable, that is, the spring. At the same time these notes
were made, it was observed that in the parts of the prairies adjacent
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to the forest border, great numbers of young seedling trees of the
kinds most abundant in the woods, eling, ashes and similar species,
had started up and formed a well marked zone several hundred feet
wide along the margins of the woods.

There were several types of habitat on the prairies despite the fact
that to casual cbservation they presented a dead level and an exceed-
ingly monotonous surface. This came about from the genetic history
of the area, which may be briefly outlined here. as it has a clearly de-
fined bearing en the distribution of the plants growiig on the area, as
well as explaing the variations in the kinds of habitat mentioned.
These fiat areas were formerly bay bottom and have been recovered from
the bay Dy natural processes, among the most important of which may be
mentioned: (1) the cutting down of old, or opening new channels for the
outiet of the lake; (2) the deposition of material in the bay by the
streams flowing into it, and the accumulation of this in the shallows
by tiie actien of wind and wave formed currents; aud (3) the action of
plants and the formation of depoesits from their remains.

The irregularities in soil structure and composition, veflected and
indicated by the plants now growing on the praivies doubtlegs came
about somewhat in the following way: :

At some distance from the existing shore, waves and currents formed
a submerged reef of sand. The same forces built the reef to the sur-
face and the winds then teok hold of the work, and, aided by stranded
drift material, built it higher. As the height was increased, the other
dimengions were also added to.  Affer a time the little island thus
formed would be connected withh the main shore, and perhaps form a
sand point or spit by landward extension, and the enclosed bay thus cut
off from the main body of water would relatively soon fill up with
sand and finer debris that would sink {o the boltom in the guiet water
under the protection of the point. Before very long the water would
become shallow enough to favor germination of seeds and the growth
of plants and these, ever ready to occupy new ground, would establish
themselves and greatly aid in the filling of the bay by their own growth
and decay, and by entangling and holding such suspended matter as
is brought to them by waves and currents; they would also act to retard
the water movements and would thus diminish its carrying power and
in this way deposition of transported sediments would be favored.
That such action actually occurs can be demonstrated by the examina-
tion of any mass of planis growing in moving water.

Through such agencies the small bay assumed to he formed above
would, in time, become a wet marsh, and as vegetable debris accumu-
lates rapidly in such places, and other conditions are favorable, peat
would quickly form and tbe wet marsh would become a dryv one. In
places in the bay more exposed to winds and to consequent wave action,
and bars and sand flats would form where inequalities of the bottom
favored, and when these were appearing above the surface, either by
being built up or by recession of the water, even when they were covered
by plants, but Little or no peat would be fermed, because the porous
character of the soil permitted rapid draining away of the water and
dessication of the surface.

Even if the supposed bar did not connect with the main land, or
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if, as is offen the case, the bar heann to huild at the shmie b.ehind
some point, the results of the proteciion afforded the space be nnd‘ it are
the same. and shoaling will inevitably follow h(f}nnd it w0 that it a
sapply of sand and other suspended mz:rori:sl‘ i (‘()nsr;uﬁ[}' available,
parts of the shorves of any body of water wre _Ilk(-ﬁ;y to develop :Qz:.ch de-
posits as those described. their extent depending on fﬂ(‘@m-s which need
not be discussed here, but among them vegsindion is nng;m'tzzm'.hboﬂs,
because it mechanieally hastens sedimentation and also contributes
directiy fo all deposits.

T# added 1o these actively constinctive agencies. we have the slow
cubsidence of the water level, or pericds of more sudden fowering the out-
let, or even 2 long period of diwini rainfall producing temporary
lowering of the water level and ais ni active huilding by the plants,
it is 21{;;!2'@1.7<*111' that parts of the lLortom of the Tuke affected by these
agencies will becowe reclaimed and made into land. '
"\ the result of the combined action of these agencies, there may be
Lifferentiatod three kinds of habitat in the prairies that correspond to

(1) Black

[$33] !
three sail types with the following generai di&;h"ibuﬁo.n:

vegetable accumulations of varviable depth and nndei"]an} ’by (.,‘}2\:\' 91°
clavey gravel and forming the greater part of the prairie sou. (2)
Broad. more or less extensive tracts of sand, or sandy leam, slightly
bigher than the general level, but usually not more than 1’}\'() i three
feet above the general level and often not exceeding 1 foot. (3 I.hdges of
light sand, often continunous for considerable distances, and varying from
a few inches to three or four feet in height above the general level, and
rarvely more than a few rods in width. These ridges are often discon-
finwons and sometimes two will join, but more frequently they are
roughly parallel with each other and with the dunes of ﬂ‘.e present bay

shore.
These sandy strips often have small groves of trees upon them and

form the “islands” in the prairies. In the light of the history just dis-
cussed, they evidently represent dune and sand spit, or temporary shore
lines of the davs of former bay occupation, at the time when the areas
of sandv loam were shallows and submerged bavs, and the peat and
black soils were the deeper places that were filled up by the growth
and partial decay of generations of plants.

The main and nost positive evidence that these different types of
rabitat are really unlike, must be gathered from the study of the plants
growing in them, and no amount of theorizing will convince an observer
that such conditions as they present are efficient in limiting the growth
of plants, if he finds upon careful study that the same plants, in about
the same relative numbers and in the same grouping with regard to
each other are found on all of the soils and over all fypes of surface
formations that have been described.

With this point in mind, and in spite of the fact that it is common
knowledge, widely spread in the agricultural regions of Michigan, that
the kind of timber growing on a piece of land is good indication of its
fertility and general quality, the writer made a few studies of the plant
associations found on typical soil areas in portions of the western side
of the county. It was the original plan to continue this work to in-
clude all of the important soil types throughout the county in this
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e%;amination, but this plan could not be carried out: the results here
given are furthermore incomplete because they give onlv thoge plants
that are practically permanently preseut in the localities visited includ-
ing the more enduring perennial heibs, the shrubs, and the tl'ées \{;lli}e
many o‘f the annnal plants and those whose activities are li‘mr/isfed to
the spring and early summer are not noted because the work was
done in the late summer and fall. :
~ The method of making the notes was simple, consisting in reporting
in the briefest possible manner the names of the species T‘.f plants Qem?
in the fract visited, their relative abundance. their relations to g‘l(:h
other, and their location with regard to light and shade. Care \L ]
taken to select such places as fumished the nearest apm‘om'il to ﬂ(Jle
natural conditions that could be found, but in all but a few of the places
visited there was abundant evidence of the vemoval of timber of pl‘m(uu
ing or of fires, and on the prairie of {he disturbance of ﬂ”l@ rellf;tion
of the ground water level {0 the surface of the ground hy (]ftciliho'

In spite of the fact that it was evident 1'1::1tDaH of these fzw‘r&lg of
(}estl'uc‘uon of the primitive conditions had been operative in mo%f (‘“1@6%
101‘ some time when these studies were made, there was no ﬂgod(en
dencc. in the sites selected for study of any verv conside *ztbleh disturb-
ance in the balance established between the sienificant plants E;;eil if
no allgwance is made for these distm-bzm(f@%,h the records ;how ﬂnt
there is a marked difference in the dominant or leading s recies Z)f
plants to be found on the different kinds of soil and t’l‘ft;7 Hlle ac
pan,\vr‘ing species are also usually different, o o e

What can not be expressed in a report of this character is also true
n.:xmhel,\', that often where the same species are p]’osen{' in a Gl(wn fx-s%o/f
clation of plants, j’lx(} numbers of individuals in the t\“fo( ;123()(/'ia’;i()hns
:n,l.ll b?,-s? very 11::1;31& j’]}at 'i,he type of the association and ifs signific-
ance ML‘ be quite different. For example the arbor vitae, Thuya
()’C?demfalzs, L., and white elm, Uimus Americana, 1. rmzw; al;"r()\‘:f i/0~
g?t}ler in t]mi same h:zbitat.; in one case the conifer forming the major
part of the tree growth with the deciduous tree erowine i?;ohted here
and ﬂ}er.e on the margin of the area; in the 01’:11?31; as :\(m s((nnetilmes
the case in Akron township, the elm would be the (1]1211’2,1(3t01‘i:4i1;“ spécieé
i’ormmg’ a forest of tall, large trees, while the arbor vitae apﬁeared as’
scattered undergrowth.

Another feature of the study of the plant associations should not
be ovgrlooked, namely, that in examining them the fact ﬁ}lﬂt none of
j(hem Is more permanent than the conditions which. brought it4int0 being
is constant'ly enforced on the attention. This is man;?fe%ted in mans
ways, bu_t in no place so clearly as on the prairies wh(;re conlditionug
were rapﬂly changing because of man’s interference i711 draining out th;L
water from the soil, and where the record of significant chans'e i th‘
])Ian.t as_sociations would naturally be so conspibcuouslv recorged B M’ej
tention is called to this in other places, however, and only mént{on
need to be made of it here. Another feature of écientiﬁé interest {
which the ‘records of the plant associations call attention is ﬂle faAct th (t)
the gand ridges nearest the bay have simpler plant asso‘cia}ﬁon% with fev 721
species ﬂ?an those more remote and that even the same ridﬂ“ek if it is ;efr‘
80 accessible to a varied flora in one part as another, willhhéwe a largAgr
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number of species on the most accessible part than on that farther
away. This is especially well shown in the list of species found on the
outer dune line at Fish Point, as compared with that 3 miles farther
south, where the islands bring the forest flora much nearer the shorve,

With these preliminary rvemarks the following typical plant associa-
tions are presented:

Mesoplytic type of forest. A beech and maple woodlot in Almer
township. This area was somewhat disturbed by the removal of some
of the older trees for timber and firewood, and by having {rom time to
time served for pasture. The damage done by cattle was not large, how-
ever, as the number pastured had evidently been small in proportion to
the amount of food available and many parts of the area were in practic-
ally an undisturbed condition. The removal of some of the large trees
had lLiad the eftect of encouraging the reproduction of some species by
giving an abundance of light and young trees were more numerous and
more vigorous than in the undisturbed forest.

The dominant species weve the hard maple, Acer seccharinwin, YWang.,
beech, Fagus ferruginea, Ait., white pine, Pinus Strobus, L., American
elm, Ubmus Americana, L.. black cherry, Prunus serotine, 15hrh., hop
hornbeam, Ostrya Virginica, Willd., basswood, Tilia Americana, L.,
hemlock. Tsuge Canadensis, Carr., and white birch, Betula papyrifera,
Marshall. The old trees were chiefly maples and beeches, but mixed
with them there were a few tall, old white pines, three feet or more in
diameter four feet from the ground, and numbers of stumps of the
same species. A freshly cut stump of this species, cut off three feet
from the grvound was 33 inches in diameter inside the bark, and had
120 rings, outside of a hollow 114 inches wide in the center, so that the
age of the tree was not far from 150 years when it was cut two or
three years before. In open spots were large numbers of young pines’
which, however, formed dense clnmps even in the shade of the maples.
These young trees were 20 to 30 feet high and were making good
growth in spite of the shade. With them were also young hemlocks
and, in places where the conifers were not too dense, very numerous
young hard maples, while young beeches were rather infrequent.

Seedlings of the white oak, Quercus alba, L., white ash, Fravinus
Americana, I., red maple, Acer rubruwm L., and more rarely of the
red oak, Quercus rubra L., and of the swamp white oak, Quercus bi
color, Willd. were also seen occasionally.

Associated with these forest trees were many lesser plants, shrubs
and herbs, most of them characterized by their broad thin leaves, and
spreading branches which may be considered as adaptations to suit the
plants to the dim light under the canopy of the dense crowns of the
broad leaved trees. Some of the most common of these shade loving
species were the mandrake, or May apple, Podophyllum peltatum, L.,
wild sarsaparilla, Arelic nudicaulis, L., sweet cicely, Osmorrhize bre-
vistylis, DC., wild geranium, Geranium maculatum, L., early meadow
rue, Thalictrum dioicum, I., partridge berry, Miichelle repens, Lu,
wild liquorice, Galium circaczans, Michx., Hepatica, Hepatica aculi-
loba, DC., sweet-scented bed-straw, Geliwm triflorum, Michx., blood-
root, Sanguinarie Cenadensis, L., golden rod, Solidago latifolia, L.,
wild ginger, Asarum Canadensis, 1., small wild strawberry, Fragaric
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resed. Lo avens. Gewwr albion. Gmelin., small enchanter's nightshade,

Circaca alpina. L. white snakeroot, Fupatorinm ageratoides. L.f. com-

mon blue viclet, Viola palmata. .. var. cucullata, Grav, wild Lilv of

The‘ vallex, Maianthennom Canadensis. Desl., sedees, Carcr conmunis
Baule__\‘. Carcr gracillima, Schwein. A few shrabby plants were :‘]&0)
growing in the woodlot, but some of these were clearl jost beginning
fo occupy the small clearings and onen spots. The most :m?lndan?
species were the thorns, Crataegis S, the vod raspberiy. Rubus strigo-
sus. Michx., which were numerous in onen spots. the elderherry, Nain-
7;1(!:1/,&: Cancdensis, L. was found as &md]iug plants nrozlu’ ijhé}]mrh's.
\1\311}0 :a}nﬂ'hml}hi'}}\b. 1’1}5& I'm.ihe:'\\'om’i. Pivea palusiris, 1., grew in the
deeper shadows. The Vivginia creeper, Lupelopsis quingucfolia, Michx

Was a vepresentative of the elimbing plants, that by Tl'he, aid of their &‘301‘;
fendrils are able to climh inio hé tops of the trees and there spread
their leaves in hetter light than was available on the ground 1;{%}0‘&-
Neveral issz‘n.&, chavacteristic plants of the mesophytic (fm'est-assbda:
zlll(imlﬁ];xl};l:h-}”'jfzi-l}l]s}.m! ’1'.11 the m/()is{' rich shaded soil, :'md included
he miaidenhair s Adiantum pedetion, ., the Christmas  fern

,'isipu,fmm achrostichoides. Swartz, the crested shield fern, /’LS’]J'Z'(Z’MM'}";
:rmz‘ulz‘z/m. ‘riw,.r .ﬂm spinnlose  wood  fern,  Aspidivu  spinulosum
k;\\',ﬂ“]:iz. ﬂl(.f sevsitive 'ﬁ:mYw Ouoclea sensibilis, L., the common brake,
é\f\{;{;.{s;fuﬂuZum, L. and the rattlesnake fern, Botrychinm Virginianwm,
N One other flowering plant grew here that merits special notice, since
1 was one of the peculiar degenerate plants that had lest the, O’feen

leaves and with them the power of earbon assimilation possessé‘:l by

most plunfs {m('] was parasitic on the roots of the beech. This \{*.‘L; the

peculiar l,{rownl.s;hb% h drops or cancer root, Epiphegus V?T?“gini(tha

Bart. which could grow in abundance in the depsest shade of ’ﬂle}
beeches, because it had no need for light, : o

'Ll‘he 0il in which this association of plants grew was clayey loam
which was covered in undisturbed places with a two-inchtk{yver of
b,l,a('k, Imnm:a:. on top af which, to further add to its water-holdinwhpower
was g covermng of fallen leaves. :

In :umﬂm‘l" }'ms.hn'ed woold }ot in Akron township a mile north and
f}lquarter of a mile west of Unionville a similar association was noted.
enl(;:;-\]loot((l) l({th\: :15 T1I pﬂ;;t} of.fhe old foreﬁf and had not been c-ut. into
o gh 1 stroy the balance of the species as they had established
diii?t(l)\fs’]?‘]}? a I‘(:nf_j;_:‘rrugglevfo.r supremagy. 'The gro\vtl} was a

e Iving on a slight elevation, and running down into the

(11215'9'\' valley of Craugan creek. At the top of the low. flat ridge the
domman‘t 1‘1'-(30'3 were: Hard maple, Acer sac(:lzurimu;z, “’anwt.’ :m(i
beeyh. Nrgus 7(}{'1”1«((,/311(’« Ait,, while on the slope and at the fooz‘?c’o‘f it
Were; ,ﬂle following species: Red oak, Quercus rubra, L., white oak
E‘f‘;th(f;(r'z{,s alba, 71?9})4]101*nbcam’v, Gstrya Virginica, Willd., common tllorn:
Populus 1720;14'11']‘61"21/ 'Z&it ( “jlxite 1‘l’ Fl’l‘biz/ll:s SGmtma,_ i 1,0
Amelanchier ( ‘(‘17?,(!(}022,9{‘;’ slip erﬂ & l’l '7 (’tgl@us Am?rw(m'a} L7 s
Frarinus samlmcz'fdia !fja’mlpln} tflé“’d "H“’lst f’llrl@'(l,- ottom” bl?c‘k e
elms and the cottonwoédq W.ere the bur a‘)'ey y r(?ﬁm — b‘€S1de§ -
S, ur oak, Quercus macrocaipa, Michx.,
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the swamp white cak. Quercus bicolor. Willd.. and the butternut. Juglans
cinerea. L. The herhs noted here were wild liquorice, Galiwm circac-
sans, Michx.. rattlesnake root, Prencathes oltissimea, L. wild  aster,
Aster paniculatus, Lan, celf heal, Bruaelle vilgaris, I, five weed,
Ereclitites Ricracitolia, Raf., besides a seant growth of sedges and
QEARSCN,

S plant association on the old duie live acar the county line road be-
ficeen Tuscols and Huron cowities. norih of Cpioarille. The trees here
were red, white, black and swampy white eaks, Quercus rubre. L. Q. alba,
var, tinetoria, Gray, and Q. bicolor. Willd,,
L, I sambucifolia, Lam.,

1

L. O, coccinea, Wang.,

white ash. Freriius Lmcericana, 1., black as
voung white pine, Pinus Strobus L., Amerlcan elm, Ulius Lmericang,
L., red, or slippery elm, Ulnus fulva, Michx. shadbush, .lmelanchier
Canadensis, T. & G., black cherry, Prunus scroting. IShrh.,  thorn
tree, Cratacgus tonmentose, L., and wild crabapple, Pyrus coronaria, L.
The shrubs noted here were prickly ash, Nenthozyhun Americanum,
Aill., sweet wild rose, Rosa blanda. Ait., high bush blackberyy, Rubus
villosis. Ait.. black raspberry, Rubus occidentalis, 1., red raspherry,
Rubus strigosus, Michx,, witch hazel, Hamainctis Virginiaia, 1., round-
leaved aud silky cornels, Cornus circinneta, 1'Her., and C. sericea, L.,
and the wild grape, Vitis riperia, Michx, The herbs accompanying
these were egnallv mixed in their relationship fo habitat but were,
however on the whole, those of the mesophytic forest, adapted to en-
dure; or to need shading and moist soil. The more prominent species
were wild columbine, Aquilegia Canadensis, L., small flowered crowfoot,
Ranunculus abortivus, L., hooked crowfoot, Ranunculus recurvatus, Poir.,
early meadow wne, Thalictrum dioicum,, L. mandrake or May apple,
Podophyilum peltatum, L., blue violet, Viola palmdaia, ... var. cucullata,
Gray., chickweed, Stelluria medie, Smith, wild geranium, Geranium
maculatuin, L., wild strawberry, Frageria vesca, L., and F. Virginiona,
Mill., common agrimony, Agrimonie Bupatorie, I., and many flowering
agrimony, 4. purviflore, Ait, common cinquefoil, Potentille Canadensis,
L., small enchanter’s nightshade, Circeca alping, I., common enchanter’s
nightshade, Circaes Lutetiana, L., sweet cicely, Osmorrhize brevistylis,
DC., black snakeroot, Sanicule Marylandica, L., northern bedstraw,
Galium boreale, L., three flowered bedstraw Galivm trifiorum, Michx.,
fleabane, Erigeron annuus, Pers., and daisy fleabane, Erigenon Philadel-
phicus, L., shin leaf, Pyrola elliptice, Nutt,, catnip, Nepcta cataria, L.,
wild lily of the valley, Maianthemum Canadense, Dest., false Solomon’s
seal, Smilacina raceinosa, Desf., carrion flower, Smilaz herbacee, li,
trillinm, Twrillivm grandiflorum, Salisb, sedges, Carex roseq, Schkuhr.
O. Deweyana, Schwein, C. straminea, Willd., and the June grass, Poa
pratensis, L.

A swamp conifer association was noted in the northeast part of Almer
township, in the last remnant of what had formerly been a cedar or arbor
vitae swamp of considerable size. When visited the ground was not
wet and swamp condifions no longer existed. The trees noted were
arbor vitae, Thuya occidentalis, L., tamarack, Lariz Americane, Michx.,
black ash, Frarinus sambucifolie, Lam., red maple, Acer rubrum, L.,
American elm, Ulmus Americana, L., and aspen, Populus tremuloides,
Michx. With these species grew the shrubs, smooth sumac, Rhus

42
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g?abra,‘L., willows, Saliz spp., alder. Alnus ineana. WWilld winter
berry,'[ ler verticillata, Gray. common elder, Sambucus Canadgnsz'rs L
red osier dogwood, Cornus stolonifera. Michx.. and black raspberry R'L;bllrsz
occidentalis, L. The herbaceons plants werse wild strawberry Q]/f“mgaria
resca, L:, Joe Pye' weed, Hupatorium purpurewm, L., t‘]h:ougl‘l}wort
Ei/p(ftOi'mm perfoliatum, L. dAster sp., golden rods, Solz'dago C’anaj
dcnszts:, L., and S. rugosa, Mill.. common milkweed, Ascl@pias' Cornuti
DeCaisne, swamp mitkweed, Asclepias incarnata, L., vervain T’Grbeiu;
hast{zm, L., bugle weed, Lycopus Virginicus, L., June O‘Pass.,Poa pmt
tcns/zlsv, L., ved top, Agrostis alba, L., meadow muhlenﬁer@iéi Vuhlen-
bcz‘{/m Mexicana, Trin., voval fern, Osmunda iregalis, L bfu;dA n/larsh
shield-fern, Aspidium Thelypteris., Swarty. ’ S
Nwamp type of forest. As conditions were most favorable for the
study of the hydrophytic type of forest in Akron township and especi-
ally since the configuity of this type of forest and the open prairies
made their examination most interesting to the student of plant di%trii
tribution, several studies were made in then uncleared areas north\;*est
of Unionville where the land was still incompletely drained. Theée
woods were not quite in their original condition because they had
been. used for pasture, but because the density of the crown cover of
the trees was so great there was but little telﬁptation for cattle to go
into them except for shade. The trees had not been thinned, and We?"e
erowded in a rather dense stand. The following species ‘\:Jere domi-
1;1&(11?: X‘{hite, slippery and rock elms, Ulmus Americana, ... 7. fulva
,L\IICH,\'., U, racemosu, Thomas, cottonwood,  Populus 7118’11/1'12’701"(1 AH‘)
our, swamp—white and red oaks, Quercus macrocarpa, Michx. ’Q bb,
color, Willd.,, ¢. rubra, L., black and white ash, Fi"a.acin;ts sambzici}“;)lia,
ijjslll“oégd 717"[',Z-/:E‘HEJC/MC(«;’?%Z{ L., \\'h‘iyte.rmaplle, 4,);:0;* {lasyca’/'p?!m, Ehrh.,
y Ll Americana, I., white birch, Betula papyrifera, Mar-
shall, butternut and black walnut, Juglans cinerea, 1., laud J.)m'gm
L., shagbark h'i(-,kory, Carya alba, Nutt., black maple, Acer saccham’num}
Wang., var. nigrum, T. & G., black willow, Saliz nigra, Marsh aﬂci
blue heech, qupmws Caroliniana, Walt. . The shrubs noted here’ were
g’oosebel;'ry, Ribes oxyacanthoides, 1., red carrant, Ribes rubruwmn, L
and prickly ash, Xanthozylum dmericanum, Mill. The herbs )Weré
foupd chiefly in small openings in the wood around places 80 poorly
dra‘med that pools of water stood in them until late in the summer;
besides there were scattered clumps of grass and sedges, fm(i
sparse, broad-leaved, herbaceous plants in the shade of ﬂie %‘eés ;nd
often growing best on the low elevations formed around their roots
The most abundant herbs noted in the openings  were smartweed.
Polygo;num hydropiper, L., false nettle, Boehmeria cylindrica Willd7
plantain, Plantago Rugellii, Decaisne, blue flag, Iris ’1)07‘87:0}0107” Lﬂ
b‘?ggar—ticks, Bidens frondosa, L., bugle weed ng;copus Virginiouéf L.,
nightshade, Solanum nigrum, L., seltheal, Br%mella a;ulgari;e L )\Vilé
strawberry, Fragaria Virgina, Mill., wild aster, Aster sp. and',biftel‘-
swget, »S"olmmm Dulcamara., 1. A wild grape, Vitis 7~/ipwria} Michx., the
poison 1vy, Rhus toxicodendron, T., and Virgin’s bowér Olm.?’mt@'s
ngmmna,' L., were also noted climbing the trees and over éhrubs.
The tension zone, between marshy treeless prairie and heavy swamp
forest was, as has been stated, very narrow, and the grass land came
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close up to the forest with practically no infergrading area. In one
of the places northwest of Unionville where the timber line was ex-
amined, the woods covered a low sandy ridge rising iwo or three feet
above the marsh level, with a pebbly clay below. The ridge was one
of the ancient shore lines of the bay and was covered with red, white
and bur oaks, Quercus rubra, L., Q. alba, L., and Q. macrocarpa, Michx.,
basswood, Tilia Americane, L. and among these a single small white
pine, Pinus Strobus, L. On either side of the ridge the forest was made
up of white elw, Ulmus Americana. L., black ash, Frazinus sembuci-
folia, Lam., white or soft maple, Adcer dasycarpum, Ehrh., shagbark
hickory, Carya alba, Lam., and basswood, Tilia Americana, Y., with an
undergrowth of shirubs including the blue bLeech, Carpinus Caroliniana,
Walt.,, swamp wild rose, Rosa Caroling, L., prickly ash, Xaenthoxylum
Americanwm, Mill, clder, Sambucus Canadensis, L., round-leaved dog-
wood, Cornus circinnate, I/Her., and young arbor vitae, Thuye occi-
dentalis, L. The characteristic herbs of the association were small-
flowered crowfoot, Ranunculus abortivus, L., blue violet, Viola palmata,
1., var. cucullete, Gray, vellow violet, Viole pubescens, Ait, wild
geranium, Geranium wmaculatum, Y., wild aster, Aster macrophyl-
tus, L., and A. paniculaius. Lam., several species of sedges, Carew spp..
selfheal, ~ Brunclle wulgaris, T., Wild liquovice, Galium clrcuczans,
Michx., night shade, Solanum nigrum, L., and rattlesnake root,
Prenanthes altissima, T These plants arve ecalled characteristic be-
cause they usunally form a part of the plant associations growing in
rich moist soil under the shade of dense free growth; a few of the
species mentioned grow in the open when the conditions are favorable.

Marshward of the margin of the woods, was another low sandy ridge
somewhat lower than the one just described, probably not exceeding
2 feet above the marsh at its highest point and having sedgy areas on
both sides. Mere the trees were much less numerons and formed groves,
while shrubs constituted an important part of the plant association;
the herbaceous plants were chiefly species that are seldom, if ever,
found growing in moist shady places.

The trees noted were growing along the broad low top of the ridge and
some of them were of large size, 214 to 3%% feet through. The largest
trees were bur oaks, Quercus mecrocerpe, Michx.,, and Dblack oaks,
Quercus coccinea, Wang., var. tinctoria, Gray. Other trees were white
oak, Quercus albe, 1., at the top of the ridge, and aspen, Populus tre-
miloides, Miclhix., and black willow, Saliz nigra, Marsh., near the prairie
level. There were also numbers of young ashes, elms and white birches
along the edge of the prairie where the sand ran down into the muck.
The shrubs, which formed thickets of considerable extent, were staghorn
sumach, Rhus typhina, 1., red osier dogwood, Cornus stolonifera, Michx.,
panicled dogwood, Cornus paniculata, 1. Her., low willow, Saliz humilis,
Marsh., huckleberry, Gaylussacia resinosa, T. & G., low blue Dberry,
Vacoinium Pennsylvenicum, Lam., scarlet fruited thorn, Cratacous
coccinea, 1., black raspberry, Rubus occidentalis, 1., frost weed, Heli-
anthemum Canadense, L., in dry sandy soils that constitute its usual
habitat.

Other herbaceous plants found in the plant association under dis-
cussion, were the smooth aster, Aster laevis, L., low golden rod, Solid-
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oo nemoralis, Ait, wild  hereaswot.  Wonarda fistulosa, T wild
.wn-;‘x\f.'ber]‘y, ;I*'ru,r/(/rz'u Virginiene, Mill.. manv flowered z'w’i\-i’.m(m“\i lr;
monie parvifiora. Ait. ferndeaved foxglove. Gerardin fj(’([!'("l(?f'(}"igz /f .
vavvow, Aclilica willefolivm, L., ,\'(?H(:\’;' nimpernel I’z'm})in(\'ﬁ(f\'7'7*7".’(' 0
rima, Giay, hog peanut, Apeplicarpaca u."f;;z(;fr(!. N.uﬁ and (i(;]');i'i:‘!("‘:
r?{“h. Juncus Balticns, Dethard, var, Littoralis, 'Elm;\*l?‘;.} 'i\‘]ﬁ@ \mu; Fﬂ*ﬂ(fl
sihverweed, are usually charvacteristic plants of ﬂn:4;w‘ﬂsj<'w1':‘i"?‘;\’n:“"iﬂ ?
along the strand just above the high water mar heir presence 2o
¥ T*1

: s helir nrasonce <o
Jrom 1.110 present shorve is worthy of }-enim'k\. ;1111:11 lthgxd 121 \!1(“((& :I:
wihcation that the couditions existing on the ikbi’l}“(]()l(l‘{”} lﬂ;bo(rz 1;1\(;"
];eu::?bl@ with those of the m-eson% day. S e
Ante {n./:r'fzm’@ (m..w)('z'(z‘.fion, At the base of the ridge was a zone of
ROic meh an organic matter. but slightly higher than 1he G’cﬁvml ;1“7/1'1&(;
level, in which an association of plunts had developed ofh( 111%1 dilf“?(:lk'erfj
aspect from that on the ridge. The frees were jonﬁro]""\\::ill'xt'i;?;‘ li;
represented by very young specinens of swamp srpe(‘io's” m;d :ﬂiuii
;i(.%i'e not Common, although the red osier dogwood. (“m"ném s-fo’o;i‘?'fcr(’;
Michx,, and panicled cornel, Cornus ]‘)(!IH'(‘(‘/Z(I{([ L'Her., were (‘}’;‘()"\;'H](‘“""‘,
ﬂ.l:;’ mom; open, sterile places on the highest ]’mi'l‘s of ﬂ;e 1:id;:(é?, Wii’hhﬂllg
f;,lj;,\\ 1;;1’ 1.}‘;( ];{((1’;1l}li(ljxl)(’>);(3<111t»lll;\{ {:"{]Z(i:,he‘sfw}e?t wild rose, Rose blanda,
foil, Pdientilla fi‘uz'z‘z,'(rofs“a f whi )M' }3(‘ (hq Of»fhe Sl{rub.by e
[ Poltent ’ o L, while the grape, Vitis rinaria, Michx
1:111(1 Virginia creeper, Ampelopsis quingiefolia, Michx. in 80 njl I: s
festooned the trees and bushes, ' ’ ’ e e
The gr(m'nd was covered with a thin turf of dry pround sedees and
grasses, \}'111{111 grew in tufts or bunches after the h:'xbi? of the kxe‘% ;1'1!7ti;3
sgolfx ojf these 1’;;pes: The grasses noted were Canadian blﬁé m:lsi ;’O(&
((:)l/:/l]j;f(,ss(lc)L, J'(he WII(].'Oﬂf grass, Danthonic spicata, Bomwf )’C()élcrri({,
Thﬂ' « {,,7 1(11 ,s:, :md) thei J"o%'ked beard grass, Andropogon furcatis, Mahl,
Lhere were ,11§0 considerable patches of the silver weed, Potentille
.a—l’il.‘scr/m,(c, L, with its fern-like leaves densely covered with éflinin(; 71{_)
hmrg onﬂbo‘th surfaces where it grew expose:d to the full Ii0~f11' of ti: n,
bpt 10 places where it was shaded the upper surfaces of Tﬁe )lefu'e / SI}H,
dhs:hn(’t'ly greener and less hairv. The dense white ’r()méntum( 0‘? “'1(116'3
hairs coveying th'e. leaves of this plant are =appar~enﬂv an adaltfil‘igi
to enable it to ]3\’6 in the exposed situations. The ]f;n’ry Covell’-)?r;& of
the ]e;w_es entqngles the air, which acts as a blanket and beco‘min(; s?;ﬂtuf
ljilted with moisture prevents excessive transpiration, as well as tg'n (ers
the heat and light which pours down upon the I)fant in the tp ;‘1
unshaded places in which it usually lives. ey
?d\any‘pk.mfs growing in very dry exposed situations have similar
hairy coverings to leaves and stems and this is perhaps the most com-
mon and easily recognized adaptation to the xerophvt;ic habi’raf 1 o1
willows, Salixz spp., and the shrubby cinguefoil, Potentilla f}*uticésa JI;V
2 “

occurred in the zone.

Herbs were the dominant plants Lere, as elsewhere on the prairies
many of them tall, branching, strong-growing plants quite diﬂt’ire ti ’
habit of growth from the forms found on the top of the ridge 21’ i
the shade of the mesophytic and low ground forests already dZscribelc;l
Here grew the tall sunflower, Helianthus giganteus, L., several *oldén-.
rods, Solidago Canadensis, L., S. Ohioensis, Ridde‘ll,}S. }Biddclli, i%‘rank.,
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and S. serontine, Ait., thoroughwort, Eupatoriuim perfoliatum, L,
purple-stem aster, .Aster puniceus, Ait., sneeze-weed, Heleniuwm autum-
nale, L., blazing stav, Lietris spicata, Willd., black-eyed Susan, Rud-
beckia Tirta, L., grass of Parnassus. Parnassia  Ceroliana, Michx,
tall meadow rue, Thalictrum purpurascens, L., wild bergamot, Jlonarda
fistulosa, T., New Lngland aster, .Aster Novac-Angliae, ., fringed
gentian, Geaticne crinita, Froel.. self Leal. Brunclle vulgaris. L., blue
fiag, Iris versicolor, L., bindweed, Convolvulus sepim, L., purple ger-
ardia, Gerardia purpurea, L., var. paupercule, Gray, purple loose strife,
Lythrum. alatum, Pursh., silver weed, Potentille Anserina, L., nerved
manna grass, Glyceria nervata, Trin, and a few other grasses, and the
marsh shield fern, Aspidiwm Thelypteris, Swartz.

A small aren of sandy soil in the prairie at some distance from the
edge of the forest was found to have but a slight elevation. 1 to 2 feet,
above the gemeral level, hut was an excellent example of the small
islands that are scattered over the prairies as already described. There
were but two trees of any size, both black oaks, Quercus coceined,
Wang., var. tinctoria, Gray, about 2 feet in diameter, although there
were large numbers of small oaks, as well as young aspens, Populus
tremuloides, Michx., and willows, Seliz spp.

A number of species of shrubs grew here including the red osier dog-
wood, Cornus stolonifera, Mx., panicled cornel, Cornus paniculata, I'Her.,
service berry, Amelanchier Canadensis, T. & G., sheep berry, Viburnwm
Lentago, L., choke cherry, Prunus Virginiana, L., sweet wild rose, Rosa
blanda, Ait., tall blackberry Rubus villosus, Ait., running blackberry,
Rubus Canadensis, L., dwarf cherry, Prunus pumile, L., and shrubby
cinquefoil, Potentilla fruticose, 1. A notable thing about all these
shrabs with the exception of the last is the faet that they have edible
fruits. or at least such as are attractive to birds, which accounts in a
very large measure for their presence on the igland, since in the
marshy parts of the prairies are the breeding places of great numbers of
redwing and crow blackbirds, as well as the haunts of great flocks of
crows in the fall and spring. It is well known that the redwing black-
bird after the breeding season gathers in flocks and lives largely on
the fruits of shrubs of species found on this and similar islands, and
the fact that tlie trees and shrubs on the islands serve as their resting
places accounts in large measure for the abundance of the fruit-bearing
shrubs in such places, and especially of those with seeds having a hard
resistant seed coat.

The herbaceous plants found on this island were round-headed bush
clover, Lespedeza capitata, Michx., hawikweed, Hierecium Canadense,
Michx., wild bergamot, Monarde fistulosa, L., goldenrods, Solidago
nemoralis, Ait., 8. lanceolata, L., and 8. Canadensis, I, prairie dock,
Silphium terebinthinaccuin, I., smooth aster, Aster leevis, L., yarrow,
Achillee  Millefolium, L., plantain-leaved ever-lasting, Antennaria
plantaginifolia, Hook., black-eved Susan, Rudbeckia hirte, L., straw-
berry, Frageria Virginigna, Mill,, tall sunflower,, Helianthus giganteus,
L., blazing stav, Liatris spicate, Willd,, tall meadow-rue, Thalictrum
purpurascens, L., tick trefoil, Desmondivin Canadensis, D. C., Kentucky
blue grass, Poa pratensis, L., Canadian blue grass, Poa compressa,
L., rough hair grass, Agrostis scabra, Willd., tall panic grass, Panicum
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}:1}'{/_{/1‘1(}/7, L.. fresh water cord grass. Spartina  cynosuroides. Willd.,
"Irl(l(’lll gl:ass. Chirysopogon numn.s,‘ Benth., forked beard grass, A ndro-
pogon furcatus. Muahl, and blue joint grass. Calamagrostis Canadensis
Beauy. / ’
’ It \\'vlll' be n.ofed that there is a considerably larger number of grasses
present in t]}]&‘ dssociation than in anyv of the others described.  This
was apparently dve to the nearness of the eniire surface to the level of
qlei]ﬁalrw and to the fact that the area was onlv slightly shaded, o
that the grasses bad not Leen displace ‘ v plants m tolerant
gragses ha ( ren displaced of other plants more tolerant

b ane ] tolerant

T, -+ LT R R N -2

#1:1 the viemity wheve these observations were made, drained parts
?I, Lhoz, prairie hecame quickly covered by {hickels of aspens, Populus
remuloides, Michx i ; lir sp Tile in 1 idges of eartl
from ‘f’,}“?h“t" fmd willows, Saliz spp., while in the ridges of earth
Lo ont frewt the ditehes the white ehn, 7 lnus daaerie
the black ash. Frarinug sambucifolic, Lam., often appe
~ o LY - e % 3 H g i i
nfambﬁ&, dnaeven more quickiv these banks grew up to a denge growth
of goldenrods, Solidago sp; fon o o , ot e e
{ ods, Solidugo spp.. asters, Astes spp.. thoronghwort and Joe-

pye weed, Fupatorinm nerfoliatum, 1., and F. purpureum, 1., and
11111{&\*051&5:, Asclepias spp. as tall as a man’s head. Areas 1’]1;1{ hé(i, beoﬁ
(l}iﬂ}n(}d and plowed also became covered by similar TG}’H}’)(}FRI“(‘éi‘%“i()(‘i;l-
i’i()(l}is, win(:lh eventually would be displaced by more stable tree L{’17)();\'tzl;

1 v ielanda noe dictan e - o T -y
Titia Snverigune, T, and Sivte o, S UL, the Dissvood
i - biyoa hm, s Americana, 1., were the
principal olfj trees, with a single black ash, _Ii’z"(m;z'nus) sa;n?}uc*z'fol/ia
Lam.; associated with {hese was a growth of sumach, Rhus ?H]ﬂiimt T ’
and the cock-spur and scarlet-fruited thorns, C'r(zm(;,(ﬂw Ouz/quﬂl@ IJ"
and '(J. coccinee, L. var. macracantha, Dudley, one tree of "héj f(n%ngg
species being 38 inches in cirenmference 2 fe(_;{t’{sbm‘e 'ﬂi/e “1‘01.1?1(1 whi('/h
s very large for a thorn tree. Another shrub not’ed TI(AFO‘ \\"q@ the
red osier dogwood, Cormis stolonifera, Michx. The herbs/ s/eon“\w“e
June.grass, Poa pratensis, 1., yarvow, Achillea Millefolium ?/L bl;e
vervain, Verbena hastata, 1., Canada golden rod Solidd,qo Cv’anat:lensz's
L.,_(zo}]’llnoz’l mullein, Verbascum Thepsus, 1., tl‘ie m]l‘ {'hisﬂe C’fli(*?té
altissimus, Willd., var. discolor, Gray, Canada thistle Onicus ’(w/'@@n/sji/s’
gz(,ﬁm’ and pasﬂuic:\ thistle, Onicus lanceolatus, Ho[%m., wliite basi}j
L’1ziﬂzéita“felég()]lz)oocizczg;z[,n aBj];?(;m” sunflower. Helianthus g[gantcusi

: s tentill serina, 1.

Still another island one mile north of the south line of the upper half
?‘f Akron .township had a large area and there was a good grove of
LhO. fo]loxV1ng' trees growing on it; bur ocak, Quercus macm‘cm‘pa Michx
white oak, Quercus alba, L., swamp white oak, Quercus b//?colm; YVilld',
1’{3(1 oak, Quercus rubra, L., bhlack oak, Quercus coccinea W’.a;w' Vzu;,
f,mc{;o'ria, Gray, white elm, Ulmus Americana, 1., white ;1511 ]f’fcﬁm‘nué
Amc.m'cana, L., aspen, Populus tremuloides, Michx., eoﬁionwooa Populus
monilifera, Ait., and thorn trees, Crataegus spp. Below fhes,e and 1n
the open spaces between the groups of trees were thickets of shrubs
among which the most important were panicled cornel, Cornus pam’-’
c‘ulata, L’Her., the red osier dogwood, Cornus stolomﬁf@r’a Michx., the
silly cornel, Cornus sericea, L., sumach, Rhus glabra L.) eldér ':S*am-
b?ffcus Canadensis, 1., common hazel, Corylus A/mcﬂri(?(m)‘a X’Va]t. éwamp
wild rose, Rosa Carolining, L., and the sheep berry, Vz'b@’mmm }Zentago,
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L. There were also numbers of grape vines, Vitis riparie, Michx., either
clambering over the shrubs or climbing high into the trees. A much
greater variety of herbs were noted here than in either of the other
island associations, the most abundant of which were iron weed, Ver-
nonie altissima, Nutt. var. grandiflora, Nutt., prairie dock, Silphium
terebinthinacenum, T.. meuntain mint, Pycnenthenuun  lanceolatum,
Pursh, swamp lousewort, Pedicularis lanceolate, Michx., Aster junceus,
Alt,, sAster laevis, L., Aster Novae-Anglize, 1., low golden rod, Solidago
nemoralie, At tall lettuce. Lectuca hirsila, Muhl. tall sunflower,
Helianthus giganicus, T.., closed gentian, Gentiana Andrewsii, Griseb.,
wild bergamot, dfonarda fistulose. 1., hog peanut, Amphicarpea monoica,
Nutt., agrimony, Agrimonia Fupaloria, L., wild geranium, Geranium
maculatum, 1., pearly everlasting, Anaphalis margaritecea, BDenth. and
Hook., tall anemone, Ancmone Virginia. I., columbine, Aquilegia
Canadensis, 1., grasses and sedges and common brake, Ptoris aquilineg,
L.
It will be seen by comparing this list with those made in the same
type of habitat at other points that the species arve nearly the same,
the chief difference heing that the lavger area has a more extensive
series of plants, as might be expected.

Prairie Associations. In the Lroad area of marshy prairie forming the
northern part of Akron township, the following notes were made. The
upper levels that could be considered as a part of the prairie were covered
with silver weed, Potontille Ansering, L., low golden rod, Solidago nemoi-
alis, Ait., rush, Juncus Balticus, Dethard, var. littoralis, Kngelm., red top,
Agrostis alba, 1., June grass, Poa pratensis, 1. This level was so little
above the prairie proper that the line of change was expanded into a
broad zome in which plants of both habitats intermingled and in about
cqual numbers. In what was undoubtedly the prairie association the
most conspicuous plants were the blazing star, Liatris spicate, Willd.,
sneeze weed, Helenivum auiumnale, L., asters, Aster junceus, Ait,, A.
Novw-Anglice, L., self heal, Brunella vulgaris, 1., bugle weed, Lycopus
sinuatus, Ell, basil, Pycnenthemum lanceolatum, TPursh., narrow
leaved golden rod, Solidago lanceolate, L., rush, Juncus nodosus, L. var.
megacephalus, Torr., Canadian June grass, Poe compresse, L., red top,
Agrostis alba, L., sedges, Carex spp., spike rush, Eleocharis spp., and
the shrubby cinquefoil, Potentilla fruticosa, L. 'The level slightly lower
or less drained than this was a grassy marsh in which blue joint grass,
Calamagrostis Canadensis, Beauv., fresh water cord grass, Sparting
cynosurotdes, Willd., a panic grass, Panicum sp., sedges, Carex spp.,
spike rush, Eleocharis spp., rushes, Juncus nodosus, I., and Juncus
Canadensis, J. Gay., narrow-leaved golden rod, Solidego lanceoluta, L.,
Indian hemp, Adpocynum cannabinum, L., and purple loosestrife, Lythrum
alatum, Pursh, were the characterizing plants. :

A sandy ridge running across this lower area was from 12 to 18
inches above the marsh level and was well turfed with Canadian blue
grass, Poa compressa, L., and red top, Agrostis alba, L., while growing
with the grasses were the low golden rod, Solidago nemoralis, Ait,
very abundant, ladies tresses, Spiranthes cernua, Richard, rush,
Juncus Balticus, Dethard, var. littoralis, Engelm., wild rose, Rose
humilis, Marsh., shrubby cinqguefoil, Potentille fruticose, L., Florida
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milkweed, {cerates Tongifolia, I, purple gerardia, Gerardia purpurea,
L. var. paupercula,  Gray, and =mall 8t John’s wort, Hypericum
Canadeirse, 1.

Intruding into this association as indicated Dby the limited areas
occupied and the small size of the planis, were the fresh water cord
grass, Spartinag cynosurcides, Willd., tall panic grass, Panicuin virga-
tum, T., Canada thistle, (nicus arvensis, Hoffm., the staghorn sumach,
Rhus typhina, L., wild strawberry, Frogarioc Tirginiana, 3ill., basil,
Pyenanthemum  lanceolatwm, Pursh., and the Indian grass, Chryso-
pogon nutans, Benth. Along the borders of the marsh was a faintly
defined zone in which the white heath aster, Adsier cricoides, L., was a
common plant, while in the slightly wetter marsh along the sides of
this ridge there were added to the association the sedges, Carer flava,
L. var. viridule, Bailey, and Scleria verticillata, Muhl., rush, Juncus
sp.. Kalm’s lobelia, Lobelia Kalinii, T.. fringed gentian, Gentiena cri-
nite, TFroel, silver weed, Potentille Anserina, 1. sneeze weed,
Helenium auvtumnale, 1., very abundant, rough hair grass, Agrostis
scabra, Willd., panic grass, Panicum scoparium, Lam., a few plants of
marsh coreopsis, Corcopsis trichosperima. Michx., var. tenuiloba, Gray,
purple gerardia, Gerardia purpure, . var. paupercule, Gray, here
very abundant, and the mermaid weed, Proserpinaca palustris, I.. The
presence of the last named species shows conclusively that in the zone
where it grew wet marsh or shallow water conditions prevail dur-
ing the early part of the growing season, as the plant is a semi-aquatic
or palustrine species and may be seen in the early summer standing
halt submerged in the shallow water in which it grows, and on ex-
amination the submerged leaves will be found to be finely dissected,
while those above the water are merely toothed along the edges; ap-
parently these differences in leaf form are adaptation to enable the
plant to live in the peculiar habitat in which it grows.

A vertical section cut in the bank of a ditel in the vicinity where
the last given plant association was found showed:

Turf of matted rootstocks and roots........... .6 to 8 inches.
Stiff bouldery clay till to bottom of ditch........ 2 ft. 6 inches.

Water level in September about two feet below the ground surface
but the ditch had been dry during the summer as shown by the con-
dition of the bottom; surface of the soil wet.

The rootstocks of the lake bulrush, Scirpus lacustris. L., were com-
mon in the turf, but the plant was only sparingly present on the marsh
at the time it was visited, clearly indicating that there had been a
change from wet to dryer conditions.

The wetter parts of the marsh in this vicinity were covered by a dense
growth of the siender sedge, Carer filiformis, L., or where it was
slightly less wet, a mixture of this plant and blue joint, Calamagrostis
Canadensis, Beauv., and where there was more water the lake bulrush
took the place of the blue joint. <

Some interesting observations were inade in the shallow bay 6 inches
to 114 feet deep, where crossed between Fish Point and the main
shore, and along the dunes forming the point southward nearly to Bay
Park, and in the course of the examination the sequence of plants in
occupying newly available ground space was worked out.
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In the water was a quite dense growth of lake bulrush, Scirpus
lacustris, L., growing a long distance out into the bay, while nearer shore
the species was mixed with the three square, Scirpus pungens, Vahl,
another bulrush which formed a nearly pure growth in the shallower
parts of the small inlet.

Growing in the water below the taller plants were stoneworts Charae
spp., and a sparse growth of a small pond weed, apparently a stunted
form of Potamogeton heterophyllus, Schreb. On approaching the shore
on the west side of the inlet it was found that the plants were arranged
in zones, or broad belts, beginning several hundred feet from the margin
of the dryer part of the marsh. In the water the three square, Scirpus
pungens, Vahl., gave place to the lake bulrush, S. lecustris, L., which in
turn was bordered near the shore by a zone of nearly pure twig rush,
Cladium mariscoides, Torr., and this where the soil was still saturated
with water, to a dense broad zone of the tall reed grass, Phragmites com-
maunis, Trin., growing to a height of more than six feet, and so thickly
were the individual plants placed that but little other vegetation was
growing in company with it, the only plant at all conspicuous in the
zone being the blue joint, Calamagrostis Canadensis, Beauv. After
passing through the zone of reed grass which extended along the shore
as far as it was examined, some hundreds of vards at least, a narrow
zone of “islands” of young aspens, Populus tremuloides, Michx., and
willows, Saliz spp. that had apparently seeded in during the dry period
of a few years earlier, when the level of the bay had been more than
a foot lower than at the time when these studies were made. West-
ward of this was a broad sedge marsh extending nearly or quite over
to. the dune lines along the shore of Fish Point.

The plant covering of this marsh was chiefly the slender sedge,
Carex filiformis, L., with spaces between the areas of denser growth,
that were covered with moss. Other plants were growing scattered
over the marsh, often forming small islands in the places where they
had become established, or where slight elevations or depressions
favored their growth. These plants were small willows, Saliz spp.,
three square, Scirpus pungens, Vahl., reed grass. Phragmmites com-
munis, Trin.,, both scattered and covering large tracts of the marsh;
the Canada rush, Juncus Canadensis, J. Gay, marsh St. John’s-wort,
Elodes campanulata, Pursh.,, and bugle weed, Lycopus sinuatus, ElL,
were frequent but as scattered individuals. On the other hand blue
joint grass was quite as common, but grew in islands, that could be
distinguished some distance away, as they were approached. Other
plants noted as occurring frequently in this association were Aster
paniculatus, Lam., fire weed, Erechtiles hieracifolia, Raf., northern
willow herb, Epilobium adenocaulon, Haussk., marsh bell lower, Campa-
ula aparinoides, Pursh., skull cap, Scutellaria galericulate, L., and
golden rod, Solidago Canadensis, I.. The soil was wet, soft and spongy
over most of the marsh, and the water level was a foot below the sur-
face in the broad ditch across the marsh.

The plants that had established themselves on the bank of earth
thrown out from the ditch within a year or two were chiefly weeds
or plants of the species which beleng to plant associations found on
the higher parts of the marsh; one species, Lobelia Kalmii, L. was

43
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apparently a survival from the time before the ditch was dug but it
grew unusually large on the embankment. Other species were bugle
weed. Lycopus sinuatus, golden rods. Solidago Canadensis. L. and S.
lanceolata, L. yagweed. _Lmbrosic  artemisiacfolia. .. fire weed,
Ereehtites icracijolic, Raf.. and blue joint grass, Calamagrostis Cana-
densis, Beanv., The last named species showed considersble adaptability
in the degree of wetness which it could endure, Dbut in the places in
which the water level was estiniated to be from 18 inches to 2 feet
below the surface it grew best and most vigorously. In the wet prairie
the plants were short and slender and may well have been survivals
from the dry time when the level of the bay was lower by mare than a
foot.

After crossing the marsh and the lTow sand ridge bordering the main
Bay, the plant associations of the beach {rom the water to the dune
Hue was examined and Inter the relationship between this flora, and that
of the dunes and the moevshes behind were studied, and wmany of the
species seen were noted. In the water and extending out from the shore
a long distance was a growth of Inke bualvash, Scirpus lacustris, L.,
and large numbers of its culins, some of which had evidently grown in
4 o1 5 feet of water, were piled in windrows along the shore. About the
level of the water both in and ont of it were the few flowered spike
rush, Bleocharis panciflore, Tink., which formed a dense carpet in many
places, the littie green sedge, Carcr flava, 1. var. vividula, Bailey, the
arrow grass, Triglochin palustris, Y., and the rush, Juncus nodosus,
L. While there were extensive arens where these were the principal
plants, therve were other places where they were wanting, or entively
replaced by other species.

The next group of plants of interest was that found about the storm-
wave line, wherve there was an accumnlation of drift material, some of
which as it decaved added organic matter to the soil. Ilere were the
bugle weed, Lycopus sinwetus, Bl silver weed, Potentilla - nserina,
L., the rough hair grass, Agrostis scabra, Willd., panic grass, Panicum
scoparivim, Lew., narrow leaved golden rod, Solidago lanceolata, L.,
blue vervain, Verbeae hastate, Y., Canada thistle, Cnicus Arpensis,
Hoftw., blue flag, Iris wversicolor, L., thoroughwort, Eupatorium  per-
foliatum, 1., three square, Scirpus pungens, Vahl, and here and there
a small plant of swooth sumach, Rhus glebra, L. This association is
manifestly a temporary one, brought together largely by the accumula-
tion of seeds about the storm wave line, by the combined action of the
winds and waves. Thus the plants are not especially significant in their
grouping, as there was little competition for space, water or light,
although an interesting study might be made of the probable way in
which these plants established themselves to the exclusion of others
whose seeds might have been brought here by the same agencies. The
elevation of this wave formed association was about 2 feet above the
ordinary water level.

Back of the storm-wave line, in a slight depression, was a more per-
manent association of plants, but one made up of several types, some
of which would certainly become the leading ones if they persisted,
since they would eventually become trees. The plants noted in this
moist, or in parts wet, depression,, were false nettle, Bochmceria cylind-

|
|
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rica, Willd.. fire weed, Ercchtites hieracifolia, Raf., red osier, Cornus
stolonifera, Michx,, goldenrods, Solidago Canadensis. L. and &,
nemoralis, Ait., touch-me-not, Jmpations fulva, Nutt., wild asters, Aster
juncens. At and . Novw-Angliae, L., marsh coreopsis,  Corcopsis
h“i(ﬁh(hﬁ')(’}']ﬁ(h Michx., var. fenuilobe. Gray. wild strawberry, Fregarie
Virginiana, JMilL. silver weed. Pofentille Ansering, l.. voung elms,
Ulmus Americeia, Looand pepperwmint, Mentha piperita, L.

Tn the marsh «horeward from this avea, the following association was
found: Twig rush, Cladiwm mariscaides. Tovr., spike rush, Eleecharis
paucifiora, ¥

tink., beaked rush, Rhynclospora capillecea, Torr., low nut
vash, Scleria verticillata, Muhl. beach vush, Jincns Balticus. Dethard,
var. littorelis, Engelm,, little green sedge. Carer flava, L. vav. viridula,
Bailer, mavsh spike ush, Fleocharis palustris, R Br., var., glancescens,
Gray, marsh arvow grass, Tviglochin palustvis, L., panic grass, Pand-
et scopariion, Laon., Kalm’s lobelia, Lobelic Kelmii, 1., Ohio golden
rod, Solidego Glivensis, Griseh., willows, Saliz spp.. shrubby 8t John's
wort, Hypericum Kalimiunum, L. purple gerardia, Gerardiac purpireq,
L.ovar, paupercida, Gray, and lster sp.

Flora of Fish Point. The low wind-formed sand ridee which made up
e greater part of the Hitle peninsula distinguished on the map as
Fish Poipt. represents the most recently formed, and at the same time
the least disturbed portion of Tuscola county, since it is only accessible
by boat, er by a long walk or drive across the prairies and the soft
unatiractive beach. A distant view of it across the prairies shows only
a line of low trees and shrubs, seeming taller than they are because of
the entive lack of other objects of known size with which to compare
them in the fleld of view, and doubtless also in the swmmer time fre-
quentiy owing to the effects of mirage.

The tree fora at the end of the peninsula is remarkably simple con-
sidering the length of time which the land must have been above the
water level encugh to permit frees to grow on if, and the relatively
short distance that very complicated forest associations exist on much
the same kind of soil, and where other conditions of growth are not
essentially different. Indeed the studies on which this report is based
show that the plant associations on the same shore line a few miles
south are more complicated and have greater variety of trees and other
types of plants than this more isolated area, although the ridges are
continuous and in direct line, and there is no apparent difference in
their maturity, although of this there can be no certainty because of
the nature of the formation. The most acceptible hypothesis to account
for few kinds of trees on IMish Point and for two miles south, is that
the winds and the birds are the two principal agencies that can deposit
seeds on such a place where they have a chance to grow. The waves
and currents doubtless bring seeds of some species of trees that germi-
nate in places where they are unable to establish themselves. The con-
siderable distances across the bay, however, and the thick growth of
bulrushes in shallow water probably, reduce the number of such seeds
that reach the shore with vitality enongh to grow, while the infrequency
at the right season of the year of winds from the east, having force
enough to blow the heavier kinds of seeds such a distance, accounts for
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the failure of the invasion of trees from the swamp and mesophytic
forests east of the prairies.

The trees which were found on Fish Point and the low dunes for
at least a mile south of it were the cottonwood. Populus monilifera,
Alt,, balsam poplav, Populus balsamifera, 1., aspen Populus tremu-
loides, Michx., and two native tree willows, Salir amygdaloides, Anders,
and S. nigra, Marsh, and the white ash, Fraxinus Americana, 1, The
last named species was producing seed, and many seedlings and voung
trees were seeu in the neighborhood of the older trees. This was the
only species whose seeds could not have easily been brought by the
winds from long distances, but it is not impossible the species was in-
troduced by the winds, because its seeds remain on the trees until
winfer, and might easily have drifted and been blown across the
prairies, or across the bay on the ice, or crusted snow by some winter
gale.

The following shrubs were found herer Staghorn sumach, Rhus
typhina, L., panicled cornel, Cornus paniculata, 1'Her., dwarf cherry,
Prunus pumila, T., sweet wild rose, Rosa blanda, Ait., and willows,
among which was the prairie willow, Salix homilis, Marsh. Woody
vines were noted on the lakeward face and top of the dune line, which
was low, seldom reaching a height of more than 8 or 10 feet, and somne-
times less than 6 feet, as follows: running blackberry. Rubus Cana-
densis, L., wild grape, Vitis riparia, Michx., climbing bitter sweet.
Celastrus scandens, 1., poison ivy, Rhus Toxicodendron, L., all.of which
were found commonly present for a mile or more south from Fish
Point. The shrubs were accompanied on the lakeward face of the dune,
by a number of grasses and other herbaceous plants, frequenting dry
ground, and a few of these were characteristic sand dune plants. The
common grasses found were the forked beard grass, Andropogon fur-
catus, Muhl, fresh water cord grass, Spartine cynosuroides, Willd.,
wild rye, Elymus Canadensis, L., tall panic grass, panicumn virgatum,
L., and the sea sand-reed, or dune grass, Amunophila arundinacea,
Host., a plant found on the exposed sand beaches and dunes of the
shores of the Atlantic ocean in Turope and America, as well as those
of the Great Lakes, and a most important agent in keeping the sand
back of the beach from blowing, and in building the dunes. Associated
with the grasses, which grew chiefly in stools or isolated clumps, were
other herbs, the most abundant and characteristic of which were the
wormwood, Artemisia caudata, Michx.,, a common dune plant, but grow-
ing in sandy soil elsewhere, Potentilla Anserina, .. both of which are
conspicuous for their silky, hairy covering, which as already noted, is
a protection against loss of moisture from the transpiring surfaces.

Two herbaceous vines are common, spreading out in wide patches
over the sand, or climbing over the shrubs, the hog peanut, Amplicar-
pea monica, Nutt., and the wild morning glory, or bindweed, Conrol-
vilus sepium, L. Other herbs seen were the coast joint weed, Poly-
gonclla articulata, Meisn., another plant comuion to both sea coast and
the shores of the Great Lakes and adapted by its extensive root svstem
and small thickened leaves to very dry soil conditions, crosswort,
Lysimachia quadrifolia, 1., false Solomon’s seal, Smilacina stellata.
Desf.. germander, Teucrium Canadense, L., wild bergamot, Monarda
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fistulosa, L., Canada golden rod, Solidego Canadensis, L., and two
species of scouring rush, Equisetum hiemale, L. and E. arvense, L.

Plant Associations of the Dunes and A arsh South of I'ish Point. On
the marshward side of the sand dune ridge the same plants which
characterized the bday side were everywhere dominant down to a level
about 3 to 4 feet above the level of the marsh at which they were re-
placed entirely by a zone of tall panic grass, Panicum virgetum, I,
associated with the forked beard grass. Andropogon furcetus, Muhl,
and the fresh water cord grass, Spurtina cynosuroides, Willd. At a
level a foot or so lower the panic grass gave place to the Andropogon
furcatus, with a small admixture of Spartine cynosuroides, Willd,,
and at a slightly lower level, about that of the drver parts of the marsh,
these in turn are replaced by a well marked zone of blue joint grass,
Calamagrostis Canadensis, Beauv., and golden rod, »S‘olid(z{/:o Cana-
densis, 1., with a narrow fringe of tall reed grass, Phragmiles com-
wirnds, Trin,, near the marsh level where the lake bulrush, Scirpus
lacustris, L., covered the eround. In places along the ridge where
they had become established, the zone of Canada golden rod and blue
joint grass was found to have some tall bush clover, ]Afspc‘d(?zu/ poly-
stachya. Michx., the field thistle, Cnicus altissimus, Willd., var. dis-
color, Gray, the tall sunflower, Heliunthus giganteus, I., and the
fragrant sumach, Rhus Cunadensis, Marsh. By the orderly z,u-l':lngen"lent
of these plants at definite distances above the level of the marsh, HIITO
nearly or quite pure zones there seems plainly indicated their prefer-
ence for, or tolerance of, certain soil moisture conditions, that they
grow best in places where these conditions are most pearly met, and
that thev are not distributed in a disorderly fashion sithout definite
law.

The barest dunes in this series had an association made up of poison
ivy, Rhus togicodendron, 1., wild grape, Vitis riparia, Michx., sweet
wild rose, Rose blanda, Ait., sea sand-reed, Ammophile arundinacea,
Host.. tall wormwood, Artemisia caudata, Michx., false Sclomon’s seal,
Smilacing stellata, Dest, and coast joint-weed, Polygonella articulata,
Meisn. ; this association was so constautly found in these bare, dry dunes
that it is safe to infer that its members are the most fully protected
by their structure and power of adaptation to unfavorable conditions,
of all the species observed in this habitat.

Many minor modifications of the principal plant associations were
observed in passing back and forth from the bay to the marsh, but
few of these were more significant than the ones which have been de-
scribed, and repefition would only serve to emphasize the observations
already recorded. A few more striking examples of the especially in-
teresting facts that were noted need to be recorded here. A iost in-
teresting and significant plant association was found around and under
a solitary white pine, Pinuns strobus, 1., standing somewhat more than
a mile sonth of the end of Fish Point and with a few others some dis-
tance south was the only representative of the conifers occurring on the
shores for a long distance in any direction. This naturally would
make these trees much used roosting places for the great flocks of
blackbirds, crows, red wing blackbirds and robins that either live on
the marshes or visit them at certain seasons of the year, or that pass
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across them and the bay in moving from one point to another in their
migrations.  The first of these trees were entirely surrounded by a
grove of cheke cherry bushes. Primus Virginiana, L., with numerous
other shrubs growing among them, including the panicled cornel, Cornus
prndiculeta, L'er., the red osier dogwood, Cornus stolonifera, Michx.,
the tall Dlackberry. Rubus villonsus, Ait.. voses, Rosa spp.. ete., while
ﬂle. wild grape, Vitis riparia. Michx., the Virginia creeper, Ampelopsis
quinquefolie, Michx., and the climbing bitter sweet. Ccelastirus scandens,
L., were growing over the bushes and up into the tree. In the immedi-
ate vicinity of this tree also grew the interesting evergreen, trailing
shrub, the bear berry, Avctostuphylos Uva-ursi, Spreng.. which spread
out its stems over the bare sand forming dense green mats, covered at
the season the observation was made. with bright red fruits. The
plants of this association possessed the character in common of having
fleshy colored fruits, and their presence under and around the piné
tree affords a good illustration of the influence which birds have on
- the distribution of plants, for the sceds from which these plants had
sprung could have found their way in such numbers to this tree in no
other way than by means of birds.

Farther southward the trees on the dune line neavest the bay became
mainly oaks, 2 and 3 feet through, and with branches and ‘(6})5 much
broken on the side towards the bay apparently from the force of the winds
which sweep down on them from the open bay. With the oaks were a
few old white pine trees. The plant association in this part of the
dune line was more extensive and complicated than nearer Fish Point,
but it was still somewhat simple. The following plants were noted:
?fi.d '0;,11(, Quqmus .mb;'ar, L., bl:,ufk oak, Q..coccinca, Wang. var. tinctoria,
Ay, swamp white oak, Q. bicolor, Willd., bur oak, (. MACTOCArpe,
Michx., white birch, Betula papyrifera, Marsh., balsam poplar, Populus
balsamifera, L., cottonwood, Populus monilifera, Ait., aspen, Populus
treinuloides, Michx., and basswood, Titia Americana, 1. The under-
growth below the trees was choke chervy, Prunus Virginiana, L., stag-
horn and fragrant sumach, Rhus typhina, Y. and R. Canadensis, Marsh,
and wild grape, Vitis riparia, Michx. The herbs were not noted except
the abundant forked beard grass, Andropogon furcatus, Mubl., tall
panic grass, Panicum virgatwm, L., and the Indian grass, Crysopogon
nutans, Benth., which all had the same general relations here as noted
in other places. These plants grew chiefly in open ground, not under
the shade of trees or bushes.

The marsh bayward of the oak covered dunes was less wet than
farther north, and was covered with the slender sedge, Carca filiformis,
L.: the brown sedge, Carcy fusce, All., and other less abundant forms,
nn?:ed with grasses, of which the tall reed-grass, Phragmites commaunis,
Trin., and blue joint, Calamagrostis Canadensis, Beauv., were the most
noticeable. In September, when this area was last visited, it was
covered with the Ohio and Riddell’s golden vods, Solidago Ohioensis,
Riddell, and S§. Ridellii, Frank., and other showv flowered lerbs of
the Compositae. ’

Where there were slightly elevated areas on the surface of the
prairie, the real prairie association of plants appeared, consist-
ing of the prairie dock, Silphium terebinthinaceum, L., smooth aster,
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Aster laeris. L., New England aster. A, Novae-Anglive, 1., arrow-leaved
aster, 4. sagittifolins, Willd.. low golden rod, Solidago neinoralis, Ait,
slender golden rod, S. lanceolata, I., iron weed, Vernonia altissima,
Nutt. var. grandiflora. Nutt., blazing stay, Lictris spicata, Willd., brown
eved Susan. Rudbeckia hirta, L., golden ragwort, Senecio aureus, L. var.
balsamitee, T. & G., Indian plantain, Cacolic tuberosa. Nutt., basil,
Pyenananthenmum lenceolatim, Pursh,, fringed gentian. Gentiana ciri-
nita, Froel., spiked lobelia, Lobelia spicata, Lawm., shrubby cinguefoil,
Potentilla fruticosa, L., purple loosestrife, Lythrium «latum, DPursh,
{in marshy places) prairie monevwort, Nteironema longifolivin, Gray,
green milkweed, Acerates longifolia, Ell., purple milkweed, Asclepias
purpurascens, Y., Sullivant’s milkweed, Asclepias Sullivantii, FEngelm.,
common milkweed, Asclepias Cornuti, Decaisne, painted cup, Castilicia
coccined, Spreng., ladies tresses, Spiranthes cernna, Richard, tall panic
grass, Panicum wirgetum, L., and Indian grass, Crysopogon nutans
Benth. -

Conclusions. The value of such studies from the practical aspect is
net difficult to see when it is pointed out that many of the plants men-
tioned in the last list are southern in their distribution, several of them
reaching their northernmost known locality in the country in this prairie
region of Saginaw Bay, where they are more than a hundred miles north
of the nearest stations known for them. It seems indicated by this very
local occurrence of such southern plants that the climatic conditions
are favorable for southern plants, and that in the prairie region crops
too tender to grow in other parts of the county might be given a trial
here with fair chances of success. Such trials, however, should be
conducted with care and on a small scale until it is actually proven,
by trial, that the conditions are as favorable for tender crops as the
native vegetation seems to show.

The lessons to be learned from the distribution of species in zones
along the sand ridges according to vertical elevation above the water
level in the marsh, are that plants may be quite restricted in their
habitat by unfavorable soil water conditions, and to types of soils,
because of their water holding capacity. Draining may, therefore,
render soil that was too wet before the ditches were dug too dry for
the plants it was hoped to cultivate on the drained soils, so that is
well to know something of the water requirements of plants that are
to be grown on a piece of ground to be drained before ditches are
dug.

Ot the kinds of plants growing native in an undisturbed area of
wild land the trees are the best indicators of the character and drainage
of the soils, since they live the longest. They show plainly that in their
lifetime conditions have never been so poor that they could not per-
sist, and that they have always found moisture and mineral food enough
for their needs. On the other hand a type of land that supports only
a sparse growth of trees, that are not thrifty, even -if it seems well
watered when examined, is to be regarded with suspicion and avoided
for farming, as it is certain to prove dry and sterile in the long run,
and will require much more careful handling than the scil type with
good original tree growth.

Again if an old dry ground forest is found with an undergrowth of
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herbs and shrubs forming an association such as is commonly found
in the mesophytic or moist ground forest, it may be safely inferred that
the upper layers of soil have plenty of moisture for the time being,
but in the long lifetime of the trees, the soil is likely to become very
dry. A part of the moisture of the existing state of the soil may be due
to the shade and the humus accumulations furnished by the trees, both
of which will disappear with the trees and leave the soil dry again.

The scientific end aimed at in a paper of this sort is the portrayal of
the conditions as they existed at the times the observations were made,
and this has been done as accurately as possible, in view of the rela-
tion which this phase of the work bore to other parts of it economically
of greater importance. The record is incomplete, even where most care-
fully made, but it will enable future students of the flora of this in-
teresting region to reconstruct in some degree the less disturbed con-
ditions of the plant societies in the early days of the draining. Perhaps
alse it will render the task of accounting for the distribution of the
plants after they have adjusted themselves to the improved conditions,
easier and more satisfactory, for even a few years makes a very marked
change in the composition of the plant societies made up wholly of
short lived shrubs and herbs. It is chiefly with this end in view that
the record is submitted.

ANNOTATED LIST OF PLANTS FOUND IN TUSCOLA COUNTY.

Introductory Note. The following plants were noted chiefly in the
course of other work, no attempt being made to go out of the roads for
the purpose of compiling a complete list of the species which grow
within the limits of Tuscola county. In general it may be said that the
roads present the least favorable part of the region for observing native
plants, as the weeds and cultivated grasses following man take posses-
sion of the frequented places and practically exterminate such of the
native plants as the traffic and the live stock do not destroy. At the
time when the field work was done upon which this report is based,
many new roads were being built, and in the districts which they pene-
trated some of the unusual plants given in the following list, were noted.
It should be remembered also that but a single day was spent in the
county before July 1st, hence many of the conspicuous spring flowering
plants were not seen at all, or only after they were in fruit.

The localities given ave generally not significant as to the limits of
distribution of a species, but give the townships and kind of habitat in
which the occurrence of the given species was noted for the first time,
and second notes of location for most types were seldom made, because
the times at which the different townships were visited were not all
equally favorable for observing the species. It is obvious that if a dis-
trict was traversed in early July the conspicuous plants would be
quite different from those that would be found in the latter part of
August, so some townships which were visited in favorable seasons are
credited with many more kinds of plants than those that were gone

-
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over in less favorable times, although in fact the same types may be
equally abundant in one as the other. .

The fact should not be overlooked, however, that there are deﬁm’ge
groups of plants peculiar to the parts of the county that have soil
waters and climatic conditions so different that they constitute areas
of limited occurrence. This is pointed out in the discussion of the dis-
tribution of plants in the county. o

Nomenclature. It should be noted that the nomenclature is tha"c of
the period when the field work was done. about 10 years ago. Since
that time there have been several revisions of the then existing names
of the plants, in some cases the name of a given plant having 1:)9:011
changed five times in the 10 vears, so that it is apparent that stability
and uniformity are not yet reached. This is enforced by the fact that
since this report has been in preparation, a new edition of the mam}al
from which the names given were taken. has appeared and varies
radically from the work upon which the last revigion ‘of the Michigan
Flora by Dr. W. J. Beal was made in 1904; since this appearance of
the revised edition of Gray’s Manual (7th) it is reported that Britton’s
Illustrated Flora and probably his Manual are also in the process of
revision, and with the revision will appear many new names to adapt
the nomenclature to the latest changes of the code of revision, or to
the guthor’s latest fancies, as to what is right.

In consideration of these facts and in view also of the fact that no
specimens of most of the species were saved to check up the identiﬁca-
tion of forms that have since been split up into two or more species,
it is deemed best to use the names under which the original identifi-
‘cations were made, namely those found in the 6th Edition of Gray’s
Manual of Botany.

In order that this list may be compared with the last edition (1904)
of the Michigan Flora, and through that with Britton’s Manual of
Botany of the Nertheastern United States, the numbers given the
species in the Michigan Flora® ave enclosed in brackets after the name
of the plant. By means of these cross references it will also be possible
to learn 'something of the genmeral distribution of the species given in
the State at large.

A LIST OF PLANTS FOUND GROWING WITHOUT CULTIVATION IN TUSCOLA
COUNTY, WITH NOTES REGARDING THEIR COMMON HABITATS:

(Numbers in parentheses refer to the corresponding plant name in the
Michigan Flora, W. J. Beal, Lansing, 1904.)
Anemone Pennsylvanica, L. (997)
Common on the prairies of Akron and Wisner Tps.
Anemone Virginiana, L. (1003)
Sandy soil, Akron Tp.
Aquilegie Canadensis, L. (995)
Dry stoney and sandy soil, common.
Clematis Virginiana, L. (1008)
Thickets along streams and in moist soil.

!By W. J. Beal, Sixth Report Michigan Academy of Ecience, Lansing, 1904,
44
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Hepatica acutilobe, DC. (1004)
Beech and maple woods throughout.
Hepatica triloba. Chaix.  {1005)
Dry, oak and pine woods throughout.
Ranunculus abortivus, 1.. (1010}
Rwampy woods.  Less often in open ground.
Ranunculus acris. . (1011)
Roadsides and pastares. Millington and Arbela Tps.
Ranuncilus cireinatus, Sibth,  (1028)
Ditches; mill ponds at Caro and Vassar,
Ranunculus mudtifidus, Pursh.  (1013)
Ponds and ditches in woods, Columbia Tp.
Ranunculus Pennsylvanicus, 1. £, {1020)
Moist and wet open soil, frequent,
Ranunculus recurvatus, Poir.  (1022)
Rich woods, frequent.
Ranunculus sceleratus, 1. (1026)
Ditches, Gilford Tp., ete.
Thalictrum dioicum, T.  (1031)
“Islands” in the prairies, Akron Tp.
Thalictrune purpurascens, L. (1033)
Common on the borders of the prairies and in open swamps
generally.
Liriodendron Tulipifera, 1. (984) .
Southern part of Fremont and in Watertown Tps.
Menisperimigm Canadense, 1. (1038)
Borders of low woodlands and marshes, Akron and Columbia
Tps.
Berberis vulgaris, .. (1034)
Roadside in Wisner Typ.
Podophyllune peltatum, T..  (1037)
Rich woodlands throughout.
Nuphar advena, L. {. (977)
Ponds and ditches throughout.
Nymphea reniformis, DC. (981)
Dayton township in lakes.
Sanguinarie Canadensis, L. (1042)
Woods, Almer Tp.
Arabis laevigata, Poir. (1104)
Sandy ridges and poor soil, Akron and Wisner Tps.
Arabis lyrata, 1.  (1103)
Dunes along the shore of Saginaw Bay, in Akron and Wisner
Tps.
Brassica nigra, Koch.  (1066)
Cultivated and waste land.
Calsile Americane, Nutt.  (1061)
Sand dunes and upper strand along Saginaw Bay.
Erysimum cheiranthoides, 1. (1107)
Roadsides and fields,
Lepidium Virginicum, 1. (1054)
Sandy fields and roadsides, common.
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Nusturtium Arimorecia, Fries. (1073)
Ditches and waste places.
Nasturtinn palustre, DC. (1077)
Open marshy places and along ditches, Akron Tp.
Raphanus Raphanistrum, L. (1067 b)
Iigeaped in sandy waste places, near dwellings.
Helignthemum Canadense, Michx, (1469)
Sandy ridges near the Bay.
Lechea najor, Michx. (1475)
Sandy ‘“islands,” prairvies, Akron Tp.
TVoila blanda, Willd., var. palustriformis, Gray. (1484 a)
Cold swamps in Wells Tp.
Viola palmata, L., vav. cucullata, Gray, (1479 a)
Common in rich soil.
Viola pubescens, Ait. (1487)
Moist rich woods.
Arenaria serpyllifolia, L. (967)
Sandy fields.
Cerastium vulgatum, L. (964)
Common in cultivated ground, also in moist woods and pastures.
Lychnis Coronaria, L. (945)
Escaped from cultivation around cemeteries and houses in a few
places. .
Saponaria officinalis, L. (947)
Roadsides, common.
Silene antirrhing, L. (937)
Sandy soil, common.
Silene noctiflora, L. (939)
Waste places and cultivated land.
Stellaria media, Smith. (957)
Moist soil, common.
Claytonic Virginica, L. (933)
Rich woodlands.
Portulaca oleracea, L. (935)
Cultivated grounds, common.
Elodes campanulata, Pursh.  (1468)
Marshes, common.
Huypericum Ascyron, L. (1457)
Kingston Tp., in dry sandy soil.
Hypericum Canadense, L. (1459)
Along the shores of ihe Bay in Akron Tp.
Hypericuin Kalbmianwn, 1. (1461)
Prairies in Akron Tp.
Hypericum maculatum, Walt. (1462)
Sandy roadsides and fields.
Hypericum perforatum, L. (1465)
Common in poor soils.
Althea rosea, Cav, (1446 a)
Commoen Holyhock. Escaped from cultivation along moist road-
sides in IFFairgrove and Columbia Tps.
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Malva moschata, L. (1448)
Common in most parts of the county by the roadsides.
Malva rotundifolia, I. (1449)
Common in all waste places especially roadsides and near houses.
Malva sylvestris, L. (1450)
. Millington Tp. by the roadsides.
Tilia Americana, L. (1445)
‘ Rich woodlands.
Geranivim Carolinianim, L. (1352)
) Burned-over sandy land in the Cass river valley, Vassar Tp.
Geraniwm maculatum, L. (1354) )
Rich woods, common.
Impatiens fulva, Nutt. (1431)
i Swampy roadsides and woods, common.
Xanthozylum Americanum, Mill. ( 1371)
Low, moist thickets and roadsides in Akron and Fai
v : adsides Akron ¢ airgrove Tps.
Celastrus scandens, 1. (1418) grove Ty
Ampelopsis quinguefolia, Michx. (1442)
M(ns‘f woods and swaps. Frequent also on the sand dunes in
o Wisner and Akron Tps.
Vitis riparia, Michx. ( 1441)
Sandy dune lines near the Bay, in Akron and Wisner Tps.
Acer dasycarpum, Ehrh. ( 1425)
Common in low woodlands.
Acer rubrum, L. (1424)
Common throughout.
Acer saccharinum, Wang., (1426)
Common on good soil.
Acer su‘,(:(.‘hai'zn~1un, Wang., var. nigrum, Torr. & Grav. (1420 a)
. Frequent in Akron and Columbia Tps. )
Negundo aceroides, Meench, (1420)
Banks of Cass near Vassar. Planted generally.
Staphylea trifolia, L. (1419) )
Cass river valley north of Vassar and in Tuscola Tp.
Rhus Canadensis, Marsh. (1405)
Sand ridges and dunes near the Bay in Akron Tp.
Rhus glabra, T. (1407) )
Common throughout.
Rhus Towicodendron, L. (1410 and 1412)
AY ery common on the sandy dune lines near the Bay.
Rhus typhina, L. (1408) )
) Common in sand ridges and poor soil throughout.
Polygala pelygama, Walt, (1378)
Low sand ridges on the prairies and in Indianfields Tp.
Polygala Sencga, L. (1379)
Low sandy areas on the prairies of Akron and Wisner Tps.
Amphicarpea monica, Nutt. (1348)
~ Frequent along the edges of the prairies,
Apios tuberosa, Meench, (1350)
Moist thickets.
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Astragalus Cooperi, Gray. (1313)
Sandy soil, Sec. 9, Koylton Tp.
Desmodimm acuminatum, DC.  (1319)
Open dry woods and oak islands in prairies of Akron Tp.
Desmodium Canadense, DC.  (1316)
Sandy soil, prairies.
Desmodium nudiflorum, DC. (1323)
Oak woods and islands in the prairies.
Desmodium paniculatuwm, DC.  (1325)
Oak woods and islands in the prairies.
Latliyrus maritimus, Bigelow. (1343)
Akron Tp. along sandy beaches.
Lathyrus palustris, L. (1346)
Wet meadows and prairies.
Lespedeza capitata, Michx., (1330)
Sandy ridges and flats, Akron and Columbia Tps.
Lespedeza polystachya, Michx. (1332)
Sandy ridges and flats, Akron and Columbia Tps.
Lespedeza violacea, Pers. (1336)
Sandy and gravelly woods, Watertown Tp.
Melilotus alba, Lam. (1294)
Roadsides and waste places.
Robinia Pscudacecia, 1. (1310)
Frequently planted.
Trifolium agrarium, L. (1297)
Roadsides in Watertown Tp.
Trifolium arvense, L.  (1296)
Noted in a single station in southwest Watertown and also near
Vassar R. R. station. '
Trifolium hybridum, L. (1301)
Common in fields and by roadsides.
Trifolium pratense, L. (1303)
The most abundant clover.
Trifolium repens, L. (1305)
Commion in pastures and roadsides.
Agrimonia Fupdatorio, 1. (1195)
Rich low woods in Columbia Tp.
Agrimonia parviflora, Ait. (1197)
Columbia Tp., beech and maple woods.
Amelanchicr Canadensis, Torr. and Gray. (1223)
Rich woods Akron and Columbia Tps. Also on dunes along the
Bay shore.
Amelanchicr Cenadensis, Torr. and Gray, var. oblongifolia, Torr. and
Gray. (1224)
Swampy woods throughout.
Crategus Crus-galli, L. (1237)
Rather frequent in the prairie district of Akron and Wisner
Tps. One tree about a foot in diameter noted in north part
of Akron Tp.
Cratwgus coccinea, L. (1236)
Frequent in open woods.
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Crateegus punctata, Jacq.  (1261)

Frequent by roadsides and in pastures along streams.
Crategus tomentosa, L. (1268) k

Moist woods and in fence rows.

Fragavia vesca, L. (1173)
Found rarely in cold swamps, Almer, Davton and Fremont fown-
ships.

Fragaria Virginiane, Mill,  (1175)
Fields and woods.  Very abundant along the horders of the oak
islands and sandy spots in the prairies of Akron and Wisner
Tps.
Gewm albinp, Gmelin., (1187
Common in rich woods.
Gewm strictum. Ait.  (1190)
Commeon in rich woods and moist places,
Gewm Vieginianum, 1. (1192)
Rieh woodlands and wet open grounds.
Polentille Anserina, L. (1177) i -
Frrequemf on the sandy tracts in the prairies of Akron and YWisner
‘E‘ps. &{.}'ld inmoist places aleng the dunes of the Bay; also inland
m moist sand. )
Potentille argentea, L. (1178)
Roadsides in sandy and poor soil in Watertown, Davton & Wells
Tps. ‘
Potentilla fruticose, L. (1171)
Moist or dry sandy soil back of Algonquin beach in Akron Tp.
Potentilla Norvegica, L. (1181) '
Waste places and fields evervwhere.
Potentilla palustiis, Scop.  (1176)
Wet bogs around lakes and ponds.
Prunus Americane, Mavshall,  (1270)
Thickets and roadsides.
Prynus pumile, 1. (1277)
Sand dunes near the Bay in Akron and Wisner Tps.
Prunus Pennsylvanica, L. f.  (1276)
Common in old pine slashing in Indianfields and Vassar Tps:
Also in Watertown and Fremont Tps.
Prunus serotine, Ehrh. (1278)
Rich woods, also in pine slashings and on dunes.
Prunus Virginiane, L. (1279)
Sand dunes in Akron and Wisner Tps.
Pyrus arbutifolia, L. f., var. melanocarpa, Hook. (1221)
Swamps in Dayton Tp. \
Pyrus coronaria, 1. (1218)
Akron Tp.
Kosa blanda, Ait. (1202)
Sandy soil.
Rosa canina, T.. (1203)
Roadsides near old gardens in Columbia Tp.
Rosa Carolina, 1. (1205)
Swamps and marshes.

a0
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Rosa huinilis, Marsh. (1209)

Randy soil, common.
Rosa rubiginosa, L. {1210)

Roadsides.
Rosa Sayi. Schwein. (1211)

Sand dunes along Saginaw Bay.
Rubus Canadensis, 1. (1136)

Light sandy and gravelly soil.
Rubus Tispidus, L. {1158)

Randy plaine, Indianfields and Vassar Tps
Rubus occidentalis, T..  (1162)

Frequent in the clayey parts of the county.
Rubus sctosus, Digel.  (1163)

Borders of swamps, Dayvton Tp.
Rubus strigosus, Michx, (1166)

Common on nearly all tvpes of soil.
Rubus triflorus, Richardson. (1154)

Swamps, Daxyton. Wells and Waterfowvn Tps.
Rubus villosus, Ait. (1161a)

Common on sandy soil and variable.
Spirea salicifolia, T (1150}

Borders of swamps and marshes.
Spireea tomentosa, L. (1152}

Borders of swamps. Dayvton and Wells Tps.
Mitelle diphylle, L. (1132)

Moist and wet woods. :
Parnassia Caroliniana, Michx. (1135)

Wet or moist soil, prairies, Akron Tp.
Ribes Cynosbati, T.. (1139)

Rich woodlands, Columbia, Fairgrove and Akron Tps.
Ribes floridin, 1'Her. (1140) .

Rich woodlands.
Ribes oxyacenthoides, L. (1143)

Roadsides.
Ribes rubrum, L., var. subglandulosum, Maxim. (1146)

Tamarack swamps, Watertown, Akron and Dayton Tps.
Penthorum sedoides, T.. (1123)

Ditches; verv common late in the season.
Sedwmn acre, L. (1121)

Roadsides in light sand.
Hamamelis Virginiana, I, (1147)

Common.
Proserpinaca palustris, L. (1533)

Common in ditches in the prairies of Akron and Wisner Tps.
Decodon verticillatus, Ell.  (1505)

Shay Lake and other ponds in the 8. E. part of the county.
Lythrum alatum, Pursh. (1506)

Prairies and roadsides in their vicinity in Akron, Wisner and

northern Gilford Tps.

Circea alpina, L. (1529)

Rich low woodlands.
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Circea Lutetiana, L. (13530)
Beech and maple woods.
Epilobiuwin adenocaulon, Haussk., (1513)
Marshes in Akron Tp.
Epilobiwm augustifolium, 1. (1512)
Common in sandy lands in central part of the county.
Epilobiune coloratum, Mull. (1514)
Low meadows and pastures throughout.
Ludwigia palustris, EIl.  (1509)
Common in ditches and wet places forming dense mats on the
surface of wet mud.
Ludwigia polycerpa, Short and Peter. (1511)
Ditches and wet marshy places in prairies of Akron Tp.
nothera biennis, 1. (1520)
Sandy soil and other light soils, Abundant on the sand dunes
along the Bay. :
Echinocystis lobata, Torr. and Gray. (1959)
Possibly escaped from cultivation along streams.
Cicuta maculata, L. (1575)
Wet open grounds and roadsides.
Cryptotwnia Canadensis, DC. (1576)
Low rich woodlands.
Daucus Carota, L. (1546)
Escaped from cultivation to roadsides in a few places.
Osmorrhiza brevistylis, DC. (1566)
Rich woodlands.
Pimpinelle integerrima, Benth. & Hook. (1564)
Borders on prairies and oak islands in Akron and Wisner Tps.
Sanicule Marylandica, L. (1562)
Rich woods.

- Sium cicut@folium, Gmelin, (1569)

Borders of ponds and in ditches, ete.
Thaspium aurewm, Nutt. (1558)
Dry grounds, Millington and Watertown Tps.
Aralia hispida, Vent. (1540)
Common on sandy soil in Indianfields, Vassar, Fremont and
Watertown Tps.
Aralie racemosa, L. (1542)
Rich meist woodlands.
Aralia nudicaulis, T.. (1541)
Common.
Aralia trifolia, Decsne. and Planch. (1545)
Rich moist woodlands.
Cornus Baileyi, Coulter & Hvans. (1584)
Sand dunes near Saginaw Bay.
Cornus Canadensis, L. (1586)
Indianfields Tp. in old pine slashings.
Cornus circinate, I’ Her. (1387)
Rich low woodlands, Columbia and Fairgrove Tps.
Cornus paniculata, L'Her. (1585)
Common especially on oak islands in the prairies.
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Cornus sericea, L. (1582)

Common along streams.

Cornus stolonifera, Michx. (1590)

Common in wet places especially on the prairies of Akron and
Wisner Tps., where it has spread rapidly since they were
drained.

Diervilla trifida, Moench. (1953)
Common on dunes in Akron and Wisner Tps. and on sandy and
gravellv soil in other parts of county.

Lonicera ciliata, Muhl. (1942)

Rich, moist or swampy woods.
Lonicera glauce, Hill. (1944)

Rich low grounds.
Sambucus Canadensis, L. (1924)

Common.
Viburnum acerifolium, L. (1926)

Dry woods and hillsides.
Viburnum Lentago, L. (1930)

Swampy brush lands.
Galium Aparine, L. (1911)

Thickets in low ground, Gilford and Akron Tps.
Galiwm boreale, L. (1913)

Very abundant on oak islands and other slight sandy elevations

above the marsh level in the prairies.

Galiwm circaezans, Michx. (1914)

Rich woods.
Galium triflorum, Michx., (1923)

Rich woods.
Mitchellay repens, 1. (1910)

Rich woodlands.
Valeriana sylvatica, Banks. (1955)

Cold swamps in Dayton Tp.
Dipsacus sylvestris, Mill. (1958)

Becoming common in Tuscola county as a weed.
Achillea Millefolinnm, L. (2193)

Common in fields and by roadsides throughout.
Ambrosia artemisiefolia, L. (2011)

Common by roadsides and in cultivated land.
Anaphalis marqgaritacea, Benth. and Hook. (2136)

Commeon in the sandy portions of the Cass valley.
Antennaria plantaginifolia, Hook. (2135)

This and related species are very common on oak islands in the

prairies of Akron Tp. ‘
Anthemis Cotula, DC. (2195)
Waste places and roadsides.
Artemisia Absinthium, T. (2203)
Occasional along roadsides.
Artemisia biennis, Willd. (2205)
Common in the western part of the county.
Avrtemisia caudata, Michx, (2207)
Sand dunes along Saginaw Bay.
45
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Aster corymbosus., Ait.  (2072)
Woods common.
Aster ericoides, 1.. (2074)
Prairie “islands,” Akron Tp.. light sandy soil.
Aster junceus, Ait. (2080)
Prairies, Akron Tp.
Aster lwvis, L. (2081)
Sandy soil.
Aster macrophyllus, T.. (2089)
Common in dry woods.
Aster Nove-Anglice, 1. (2093)
Prairies, Akron Tp.
Aster paniculatus, Lam. (2096)
Common,
Aster puniceus, L. (2103)
Swamps common.
Aster sagittifolivs, Willd. (2105)
Prairies, Akron and Wisner Tps.
Aster wnbellatus, Mill. (2123)
Common in sandy swamps.
Bidens connata, Muhl. (2185)
Common in ditches and swampy places.
Bidens frondose, L. (2187)
Ditches and moist places generally.
Cacalia tuberosa, Nutt. (2217)
~ Abundant in moist prairies in Akron and Wisner Tps.
Chrysanthemum Balsamita, L., var. tanacetoides, Boiss. (2196)
Frequently established by roadsides in several parts of the
county.
Chrysanthemum Leucanthemum, L. (2197)
Roadsides and fields, occasional.
Coreopsis trichosperma, Michx., var. tenuiloba, Gray. (2188)
Marshes throughout the county.
Cunicus altissimus, Willd., var. discolor, Gray. (2231)
Cass River valley in sandy and gravelly soil; common near Wa-
jamega.
Crnicus arvensis, Hoffm. (2229)
Very abundant in parts of the county, in grain fields.
Cnicus lanceolatus, Hoffm. (2233)
Common in pastures and by roadsides.
Crnicus muticus, Pursh. (2234)
Marshes and prairies.
Hrechtites hieracifolia, Raf. (2215)
Open places in woods and in burned over areas.
Erigeron annuus, Pers. (2116)
Roadsides and fields, often in light soil.
Erigeron bellidifolius, Muhl. (2120) _
Often abundant on sandy “islands” in the prairies of Akron and
Wisner Tps.
Brigeron Canadensis, L. (2122)
A bad weed in sandy fields.
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Erigeron Philadelphicus, Y. (2119)
Common in fields and moist prairie land.
Erigeron strigosus, Muhl. (2121)
Commnon.
Eupatorium ageratoides, 1. f. (2023)
Rich woods, Almer Tp.
Eupatorium perfoliatum, T.. (2028)
Common in swamps and on the prairies.
Bupatorium purpurcum, L. (2029)
Common in swamps and along ditches and water courses.
Gunaphalivm decurrens, Ives. {2137)
Sandy soil generally.
Graphalivin polycephalum, Michx. (2138)
Common in sandy soil.
Guaphalium uliginosum, L. (2140)
Frequent by roadsides in sandy soil.
Helenivm autumnale, L. (2190)
Stream valleys.
Helianthus decapetalus, L. (2159)
Frequent in Wells and Dayton Tps.
Helianthus giganteus, L. (2161)
Common on the prairies and frequent in borders of swamps else-
where.
Hieracium Canadense, Michx, (1997)
Common in sandy soil.
Hieracium Gronovii, 1. (1998)
- Common on sandy plains and ridges throughout.
Hieraciwm longipilum, Torr. (1999)
Abundant on some of the older duney ridges near, and south of
Bay Park. Not seen elsewhere. ’
Hieracium venosum, L. (2005)
Sandy woodlands, Indianfields and Vassar Tps.
Inula Helenium, L. (2142)
Roadsides in Akron, Columbia and Fairgrove Tps.
Krigia amplexicaulis, Nutt. (1978)
Sandy soil in prairies of Akron Tp.
Krigia Virginica, Willd. (1977)
Low sand ridges in the prairies of Akron Tp.
Lactuca Canadensis, 1. (1988)
Common on sandy soil.
Lactuca hirsuta, Muhl. (1990)
Sandy soil near Caro.
Lactuca Scariola, .. (1995a)
Waste places about houses, ete.
Liatris cylindraceq, Michx., (2035)
Sandy and gravelly ridges in the Cass valley.
Liatris spicate, Willd. (2038)
Abundant on prairies of Akron and Wisner Tps., on the sandy
flats and borders of oak islands.
Prenanthes albe, 1. (2006)
Common on good soil in moist places.
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Prenanthes altissima, 1. (2007)

Common in moist woodlands.

Rudbeckia hirta, 1. (2152)
Roadsides and fields; also appeaving to be native in the dryer
parts of the prairies of Akron and Wisner Tps.
Rudbeckia laciniata, 1. (2133)
Open swamps, frequent.
Senecio aureus, L. (2219)

Moist and wet woodlands.

Senecio aureus, L., var. Balsamite, T. & G. (2222)

Very abundant on sandy “islands” in the prairies and along the
moist slopes on the dunes.in Akron & Wisner Tps. The sandy
islands often covered with the bright yellow blossoms of this
form during the last of May and early June.

Silphium terebinthinaceum, L. (2149)
Common on the sandy islands of the prairies in Akron and Wisner
Tps.

Solidago Canadensis, L. (2044)

Very common.
Solidago cesia, L. (2042)

Rich woodlands throughout.
Solidago juncea, Ait. (2051)

Common in sandy soil especially in the Cass valley.
Solidago lanceolata, T.. (2069)

Common in meist sandy soil throughout.
Solidago latifolia, 1. (2048)

In beech and maple woods; less often in elm and ash growth.
Solidago nemoralis, Ait. (2055)

Abundant in dry sandyv soil, especially in the old pine lands in
the central and southern part of the county.

Solidago Ohioensis, Riddell. (2056)
Abundant on the wet parts of prairies in Akron and Wisner
Tps.

Solidago patule, Muhl. (2057)

Open swamps and low grounds throughout.
Solidago Ridellii, Frank. (2060)

Jommon on the prairies, Akron Tp.
Solidago rugosa, Muhl. (2061)

Dry sandy soil threnghout the county.
Solidago serotina, Ait. (2062)

Common in moist soil throughout.
Solidago whnifolia, Muhl. (2066)

Swampy woods in Columbia and Fairgrove Tps.
Sonchus arvensis, L. (1985)
' Roadsides in a few places.
Sonchus asper, Vill. (1986)

Cultivated and waste grounds common.
Sounchus oleraceus, L. (1987)

Cultivated and waste grounds commnion.
Tanacetum vulgare, L. (2200)

Roadsides, common.
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Tarazacum officinele, Weber. (1984)
Common.
Tragopogon porrifolius, L. (1981)
Roadsides in a few places.
Tragopogon pratensis, L. (1982)
Roadsides near Caro and Vassar.
Vernonia altissima. Nutt., var. grandiflora, Nutt. (2019)
Prairies, Akron Tp.
Xanthium Canadense, Mill. (2015}
Common along ditches.
Lobelia cardinalis, 1. (1968)
Ditches and swamps frequent throughout.
Lobelia inflata, L. (1971)
Sandy soil, Indianfields and Wells Tps.

“ Lobelia Kalmii, T.. (1970}

Common on the muddy shores of Raginaw Bay in Akron Tp.
Lobelia spicata. Lam.  (1972) :
Very common on the edge of sandy “islands” in the prairies of
Akren Tp.
Lobelie syphilitica, 1. (1974)
Moist places in Dayton, Millington and Wells Tps.
Campanule Americane, L. (1961)
Rich, moist woods, Columbia and Fairgrove Tps.
Campanile aparinoides, Parsh.  (1962)
Marshes and prairies, Akron and Wisner Tps.
Campanula rotundifolia, L. (1964)
Sandy ridges and dunes along Saginaw Bay.
Arctostaphylos Urva-uisi, Spreng.  (1614)
Sand dunes near Saginaw Bay.
Oessandra calyculata, Don. (1611)
Boggy margins of lakes in Dayton and Watertown Tpe.
Chiogenes serpyllifolia, Salisb.  (1628)
Cedar swamps in various parts of the county.
Gaultheria procisbhens, Lo (16131
Very abundant in the pine lands in the Cass valley.
Gaylussacia resinosa, T. & G.  (1613)
Sandy soils, common.
Pyrole elliptica, Nutt. (1594)
Rich, moist woodlands. ‘ i
Vacciniwm corymbosin, L. (1620)
Abundant in a swamp in Koylton Tp. and probably in other
SWamps. :
Vaceinivm mecrocarpon, Ait.  (1629)
Sphagnum bogs in Dayton and Watertown Tps.
Veccinium Pennsylvanicwm, Lam. (1624)
Common in dry sandy soil throughout.
Lysimachie nummuleria, .. (1635)
Weil established by roadsides near Columbia P. O. on the banks
of a ditch.
Lysimachia quedrifolia, L. (1637)
Sandy soil in Indianfields and Vassar Tps.
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Lystmachia stricta, Ait.  (1638)
Borders of the prairies, Akvon Tp.
Samolus Valerandi, L., var. Americanus, Grayv. (1634)
Sandy banks of pools in Watertown Ty '
Nteironeima ciliatum, Ral. {1639)
Marshes and other moist places common.
Steironema longifolivm, Gray., (1642)
Very common on the prairvies of Akron and Wisner Tps. and in
wet places in the adjoining counties. .
Trientalis Americana, Pursh.  (1644)
Beech and maple woods, Columbia T).
Irazinus Americana, L. (1649)
_ Frequent in the county generally in good well drained soil.
Fraxvinus sambucifolia, Lam. ( 1651) )
Swamps. Abundant in Akron, Wisner and Gilford Tps.
Apocynum androswmifolivin, 1. (1673)
Sandy ridges and plains, Indianfields Ty.
Apocynum cannabinum, L. (1674)
Terraces of Cass river, south of Caro.
Acerates longifolia, Ell.  (1689)
Abundant on the sandy islands in the prairies in Akron and
Wisner Tps. :
Asclepias Cornuti, Descaisne. (1683)
Abundant in poor soils throughout the countv.
Asdlepias incarnata, L. (1681) (
Wet open swamps and marshes common.
Asclepias phytolaccoides, Pursh.  {1680)
Good soil and -moist places in Akron, Columbia & Fairgrove Tps.
Asclepias puirpurascens, T (1683) '
Frequent on sandy islands in the prairies of Akron and Wisner
Tps.
Asclepias Sullivantii, Engelim.  (1686)
Common on the prairies of Akron Tp.
Asclepias tuberosa, I.  (1687)
Abundant on light sand in various parts of the county.
Gentiana Andrewsii, Griseb, (1636
Moist, open ground and in the prairies of Akron and Wisner Tps.
Gentiana crinita. Froel,  (1657) '
Moist meadows.
Halenia deflexa, Griseb.  (1667)
In swampy woods by the roadsides, ¥Fremont Tp. 3 milex north
of Mayville.
Menyanthes trifolicta, 1. (1670)
Southeastern part of Arbela
Cynoglossinn officinale, 1. (1716)
A common roadside weed on sandy =oil throughour,
Edlinospermuin Lappula, Lelun,  {1720) )
Low, rich woodlands, Akron Tp.
Lithosperium arvense. 1. (1729)
Caltivated fields and waste places.  Common, especially in the
western part of the county. o

rp

Ty in swampy margin of Mud Lake.
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Lithospernoun Trirtum, Lehm,  (1731)

Randy ridges in the prairies and along the Bay shore, Akron Tp.
Lithospermum officinale, L. (1733)

Roadsides, Watertown Tp., about a mile south of Mayville.
Myosotis verne, Nutt.  (1727)

Sandy islands in Prairvies in Akron Tp.
Convolvulus arvensis, L. (1693)

Water places in the villages.
Convolvulus sepium, L. (1697)

Common along the sand dunes of Saginaw Bay and on the
“islands” of the prairies in Akron & Wisner Tps. Also in
marshes generally.

Cuscuta Gronovii, Willd,  (1705)

Frequent as parasite on herbs and shrubs in wet places.
Datura Tatula, 1. (1824)

Wasgte places at Millington.
Lycium vulgare, Dunal. (1820)

Roadsides in Juniata Tp.
Physalis Virginiana, L. (1813)

Sandy soil, Indianfields Tp.
Solaniim Dulcamara, 1. (1817)

Common along streams and in swamps.
Seolgnum nigrum, L. (1818)

Waste places and cultivated grounds common.
Custilleia coccinea, Spreng.  (1874)

Comnion on sandy islands in the prairies, Akron Tp.
Chelone glabra, L. (1835)

Swampy places; frequent in Kovlton and Dayton Tps.
Gerardiag pedicularia, 1. (1865)

Oalk islands in the prairies of Akvon Tp. Also on gravelly ridges

in Fremont and Watertown Tps.

Gerardia purpurea, L., var. peupercula, Gray. (1869)

Moist sandy soil, Wells Tp. Also shores of Haginaw Bay.
Ilysanthes riparia, Raf. (1847)

Wet muddy banks of small ponds in Wells and Vassar Tps.
Linaria Canadensis, Dumont. (1830)

Hand dunes near Saginaw Bay.
Linarie vulgaris, Mill. (1831)

Roadsides throughout the county.
Melampyrwm Americanum, Michx., (1880)

Common in the pine lands and in sandy soil throughout.
Pedicularis Cenadensis, 1. (1876)

Woods in Columbia Tp.
Pedicularis lanceolate, Michx., (1877)

swamps and marshes.
Scerophularia nodosa, L, var, Harilandica, Gray. (1834)

Dry soil near Wajamega.
Verbascum Thapsus, L. (1828)

Abundant in sandy fields,
Veronicn dmericana, Schweinitz, (18352)

Brooks, Wells Tp.
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Veronica Anagallis, 1.. (1833)

Ditches, common in the drained part of the county.
Epipliegus Virginiane, Bart. (1892)

Beech woods, Columbia and Almer Tps.
Verbena hastata, L. (1741)

Low open ground common throughout.
Verbena wrticefolia, 1. (1746)

Common in Fairgrove Tp. along creek bottoms.
Brunella vulgaris. 1. (1765)

Common throughout.
Calamintha Clinopodium, Benth. (1787)

Dry woods. Sand dunes near the Bay, Akron & Wisner Tps.
Leamwurns Cardiaca, L. (1769)

Roadsides and near houses throughout.
Lycopus stnuatus, Bil.  (1793)

Open marshes throunghout.
Lycopus Virginicus, T.. (1793a)

Moist to swampy woodlands, Akron and Columbia Tps.
Mentha Canadensis, L. (1798)

Common in the prairies and in other wet open ground.
Mentha piperita, L. (1801)

Ditches and moist, open so0il near houses.
Mentha viridis, L. (1803)

Roadsides near dwellings.
MHonarda fistwlose. 1. (1777)

Dry soil, common throughout.
Nepeta Cataria, T (1762)

Commen in waste places and in swampy woods in Akron Tp.
Nepeta (lechoma, Benth. (1763)

VWaste places; frequent in lawns in the towns.
Pycnanthemum lenceolatum, Pursh.  (1790)

Prairies and marshes, Akron and Wisner Tps.
Scutellaria galericulata, 1. (1755)

Open swamps and marshes throughout.
Neutellarie lateriflora, L. (1756)

Bwamps frequent threughout.
Ntachys aspera, Michx, (1772)

Prairies and open swamps, occasional throughout.
Tewerinim Canadense, L. (1751)

Along the beach and marging of marshes, Akron and Wisner Tps.
Plantago lenceolata, .. (1900)

Cultivated fields, lawns and roadsides, commen threughout.
Plantago major. 1. (1901) '

Roadsides and waste places throughout.
Plantago Rugelii, Decaisne. (1904)

Roadsides and waste places throughout.
Amarentus albus, 1. (922)

A common weed.
Awarantus blitoides, Watson.  (921)

Cultivated ground, beconiing common,
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Amarantus hypochondriacus, L. (923)

Escaped from cultivation in a few places.
Chenopodium album, L. (903)

Common throughout in waste and cultivated lands.
Chenopodium Botrys, L. (908)

Sand dunes and dry sand near Bay Park, Akron Tp.
Chenopodium capitatum, Watson. (915)

Frequent in moist soil throughout.
Chenopodium hybridum, 1. (910)

Waste places about dwellings throughout.
Cycloloma platyphyllum, Moa. (916)

In light sand, Indianfields Tp., near Caro.
Salsola Tragus, L. (920)

Sandy roadside, terrace of Cass river, opposite C'aro and near

the railway crossing at Vassar.

Fagopyrum esculentum, Moench. (872)

Common by roadsides. ‘
Polygonelle articulate, Meisn. (802) 1

Sand dunes and sandy beaches near Saginaw Bay in Akron and |

Wisner Tps.

Polygonuwm amphibivm, L. (873)

Ditches in Gilford and Wisner Tps.
Polygonum aviculare, L. (875)

Dooryards and roadsides everywhere.
Polygomwin cilinode, Michx, (877)

Dry woods on the east side of Dayton Tp.
Polygoniem. Convolvulus, T, (878)

Common throughout.
Polygonum duwinetorum, L., var. scandens, Gray.  (89%)

Sand dunes and low woods, Akron and Gilford Tps.
Polygonum erectum, .. (881)

Dooryards and roadsides in most villages.
Polygonum Hydropiper, 1.. (883)

Moist grounds in pastures and arocund houses.
Polygorum hydropiperoides, Michx. (884)

Streams and ditches in Akron, Wisner and Gilford Tps.
Polygonum Muhlenbergii, Watson. (880)

Ditches and streams frequent.
Polygonum orientale, L. (891)

Iscaped from gardens to roadsides, ete., in a few places.
Polygonuwm Pennsylvanicum, L. (892)

Banks of ditches in Columbia and Akron Tps.
Polygonum Persicaria, 1..  (893)

Cultivated and waste grounds throughout.
Rumex Acetosella, L. (863)

Nandy fields, common throughout.
Rumer Brittarica, L. (865)

Marshes, Dayton and Koylton Tps.
Rumer crispus, L. (866)

A common weed.

46
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Rumex obtusifolius, T.. (866a)
Common by roadsides and cultivated grounds throughout.
Rumey verticillotus, L. (871)
Shallow water in swamps in Gilford Tp.
Asarum Canadense, L. (838)
Rich woods, Almer Tp.
Sawrurus cernuus, L. (732)
Occasional along streams in Columbia Tp.
Sassafras officinale, Nees. (1039)
Dry woodlands, Watertown and Dayton Tps.
~Dirca palustris, L. (1503)
Rich woods, Almer Tp.
Comandre umbellata, Nutt. (856)
Sandy seil along Saginaw Bay and in Indianfields Tp.
Fuphorbia Cyparissias, 1. (1387)
Sandy reoadsides near old houses, ete., Columbia and Akron Tps.
Buphorbia maculat(q. L. (1393)
Dry sterile soils throughout.
Behmeria cylindrica, Wild. (853)
Swampy open places frequent.
Humulus Lupulus, 1. (847)
Noted as an escape from cultivation in a few places.
Pilea pumila, Gray. (852)
Swampy woods, Columbia and Akron Tps.
Ulimus Americana, L. (841)
A dominant forest tree on the western side of the county on
poorly drained soils.
Ulmus fulva, Michx. (842)
Common along streams.
Ulmus raceniosa, Thomas, (843
Oceasional in rich, moist soils.
Urtica gracilis, Ait. (830)
Abundant on ditch banks in Akron Tp.
Platanus occidentalis, L. (1148)
A few specimens noted in Akron Tp.
Carya alba, Nutt. (761)
Freguent in the sontheastern part of the county: Akron Tp.
Carye ainara, Nutt. (760)
Occasional in rich woodlands.
Juglans cinerea, L. (753)
Arbela and Millington Tps.
Juglans nigra, L. (754)
Along the Cass river below Vassar.
Myrica asgﬂcm,olw, Endl. (764)
Light sandy scils, Indianfields and Wells Tps,
Alnus incane, Willd.  (821)
Common along streams.
Betula lutea, Michx., f. (817)
Swamps, Wells and Indianfields Tps.
Betula pupyrifera, Marshall,  (818)
Light sandy =o0il in Cass river valley.
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Carpinus Caroliniana, Walter. (811)
Common in rich woodlands.
Castanea sative, Mill,, var. Americana. Watson. (824)
A few trees by the roadside in Millington Tp., appmentlv planted.
Corylus Americana, Walt. (813)
Common in woods and brushlands throughout.
Fagus ferruginea, Ait. (823) ‘
Formerly abundant on the betler drained clavev soils and on the
moraines. o
Ostrya Virginica, Willd. (812)
Common wnh the beech and hard maple.
Quercus alba, L. (826)
Abundant in sand and gravelly soil throughout.
Quercus bicolor, Willd.  (836)
Swampy WOOdS on clavey soils.
Quercus coccinea, Wang. (8'79)
Sand dunes and plamq in Cass river valley.
Quercus coccinea, Wann, var, tinctoria, Gray. (840)
Sandy “1sland§” in the prairies and on the dunes along the Bay
‘shore in Akron and Wisner Tps. )
Quercus maorocarpa, Michx, (834)
Frequent throughout.
Quercus Muhlenbergii, Engelm. (823)
Watertown Tp.
Quercus rubra, L. (838)
Common in the vicinity of Saginaw Bay.
Populus alba, T.. (765)
Planted as a shade tree in many places.
Populus balsamifera, L. (766)
Common in the sandy parts of Cass river vallev, in Indianfields,

Wells and Novesta Tps., ete. y
Populus grandidentaia, Michx, (770)
Common in clearings and burned lands. .

Populus monilifera, Ait. (768)
Irequent in the vicinity of Saginaw Bay and in moist places
generally.
Populus tremuloides, Michx.,  (772)
Common throughout. Torms dense thickeis on the rvecently
drained prairies in Akron Tp. ’
Saliz «lba, Y. var. vitelling, Koch. (774)
Planted in many places as a shade tree.
Saliz wmygdaloides, Anders.  (775)
Border of the prairies and on low sand dunes aleng Saginaw
Bay in Akren and Wisner Tps. ( )
‘S’a:‘w‘ camhdu Willd.,  (780)
In a fm\' Logs in Watertown, Arvbela and Davion s,
Saliz humilis, Marsh. (794) )
Al nmdant in the sandy areas and gravel ridues in Fremont,
Dayton and Watertown Tps., Ete.
Seliz nigra, Marsh. (800)
Along streanis and on the shoves of Saginaw Bay in Akeon Tp,
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Lariz Americana, Michx. (104)
Bogs in Wells, Indianfields, Dayton and Watertown Tps.
Also in Akron and Gilford Tps.

Picea nigra, Link. (107)

In a few swamps as that on the line between Indianfields and
Fremont Tps., east of the stage road between Caro and Mayville.

Pinys Strobus. I.. (103)

Formerly very abundant in many parts of the county, now nearly
all gone except as young or poor specimens. Was seen practic-
ally all over the county.

Thuya occidentalis, 1. (110)

Frequent in swamps. In many places in Akron Tp. appearing as

undergrowth in swampy woods.
Tsuga Canadensis, Carr. (108)

Common along the western part of Koylton Tp., and eastern part
of Wells Tp.

Hlodea Canadensis, Michx. (172)

Common in streams and mill ponds.

Vailisneria spiralis, 1.. (173)
Mill ponds at Caro and Vassar. Ditches near Saginaw Bay.
Calopogon pulchellus, R. Br. (733)
Bog at Cat Lake, Dayton Tp.
Cypripedium spectabile, Salisb. (712)
Bog at Cat Lake, Dayton Tvp.
Habenavie leucophwa, Gray. (727)

Wet prairies, Akron Tp.

Habenaria psycodes, Gray. {(728)

Roadsides in swamp, Koylton Tp.

Spiranthes cernue, Richard. (734)
Moist grassy places, Fremont Tp., also in swales between dune
lines on the prairies in Akron Tp.

Iris versicolor, 1. (G98)

Low grounds common throughout.
Sisyrinchium anceps, Cav. (703) ‘

Abundant on sandy “islands,” Akron
Hypoxis erecte, 1. (695)

Prairies, Akron and Wisner Tps.
Alium Canadense, Kalm. (659)

Moist open sandy soil, borders of prairies, Akron and Wisner Tps.
Allium tricoccum, Ait. (662)

Rich woodlands, Columbia and Akron Tps.

Asparagus officinalis, L. (672) ‘
Roadsides in several townships.
Hemerocallis fulva, L. (658)

Roadsides and waste places near houses.
Lilivin Philadelphicum, 1. (665)

Dry sandy ridges near Saginaw Bay in Akron Tp.
Lilivm superbum, T. (666)

Prairies and wet meadows frequent.

rEs
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Maianthemum Canadense, Desf.  (677)
Common in dry woods, also in swampy plains in Indianfields and
Vassar Tps.
Polygonatum biflorum, IEll.  (680)
Rich woods, Columbia and Akron Tps.
Smilacine racemosa, Dest,  ((74)
Rich woodlands.
Smilacing stellata, Desf. (675)
Common on the sand dunes along Saginaw Bay.
Smilax herbacea, 1. (691)
' Borders of sand dunes and oak islands in the prairies of Akron
and Wisner Tps.
Smilar hispida, Muhl. (693}
Low rich woodlands and thickets, Columbia and Akron Tps.
Trillium grandiflorum, Salish. (685)
Rich, moist woodlands.
Pontederia cordata, .. (619)
Shallow water in ditches and ponds throughout.
Juncus Baiticus, Dethard., var. littoralis, Engelm. (624)
Moist to dry sand along the shores of Saginaw Bay, and in
prairies, Akron and Wisner Tps. i

Juncus dufonius, L. (627)

Moist roadsides and wet places along ditches, often very abundant.
Juncus Canadensis, J. Gay. (628)

Common on the prairies of Akron Tp.
Juncus cffusus, L. {633)

Commeon in low wet pastare lands throughout.
Juncus nodosus, L. (639)

Abundant on the bay shore strand in Akron and Wisner Tps.
Juncus nodosus, L. var. megacephalus, 'T. & G. (646)

Prairies, Akron Tp.
Juncus tenuis, Willd. (645)

Common along roadside paths in dry moist sandy soil throughout.
Sparganium eurycarpum, Engelm. (119)

Ditches very common. Also in borders of mill ponds at Vassar
and Caro, and in bayou of Cass river. At mouth of Quani-
cassee creek.

Sparganiwm simplex, Huds. (121)

Ditches, on west side of county.

Typha angustifolia, 1. (116)

Near Caro, in shallow water.

Typha latifolia, L. (117) .

Common in ditches and marshes. A bad weed in the ditches of
the western part of the county as it checks the outflow of water
and helps silt them up.

Acorus Calamus, L. (606)

Occasional in the marshes of Koylton and Dayton Tps.
Arisema triphyllum, Torr. (602)

Rich low woods in Columbia and Fairgrove Tps.
Calla palustris, L. (604)

Swamps in Dayton and Arbela Tps.
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Symplocarpus foetidus, Salish,  (605)
Common in swampy woods, Dayton Tp.
Lemna minor, . (608)
Floating on the surface of ponds, Dayton and Watertown Tps.
Spiredela polyrirliza, Schleid.  (607)
Common in ditches and ponds.
Alisma plantago, L. (164)
Ditches in Akron and Wisner Tps.
Sagittaria heterophylla, Tursh.  (169)
In Cass river above Vassar.
Sagittaria variabilis, Engelm. (170)
Common and very variable,
Sagittaria variabilis, Engelm., var. Tatifolia, Engelm. (176)
Abundant at Quanicassee in shallow water along the creek.
Naias flexilis, Rostk. and Schmidt. (158) )
Ditches in Akron and Wisner Tps., near the Bay.
Potamogeton heterophyllus, Schreb. (130)
Cass river and mill ponds at Vassar and Caro.
Potamogeton natans, L. (140)
Common in Cass river and in ditches near Saginaw Bay.
Polamogeton pectinatus. 1. (143)
- Mill pond at Caro.
Potamogeton Pennsylvanicus, Cham. (141)
Quanicassee creek.
Triglochin palustris, 1. (162)
Common on the prairies in Akron and Wisner Tps.
Carex cephalophora, Muhl, (461)
Dry soil in oak islands in Akron Tp.
Carer communis, Bailey. (540)
Rich woods, Almer Tp.
Caree conoideq, Schk. (465)
Prairies Akron and Wisner Tps.
Carer Orawei, Dewey. (467)

Common in swales along the shores of the Bay in Akron and

Wisner Tps.
Carex Deweyana, Schwein. (477)
Rich low woods, Fairgrove Tp.
Carex echinata, Murray, var. cephalantha, Baileyv. (568)
Prairies and wet meadows throughout.
Carex filiformis, L. (484)

Common about lakes in Dayton and Watertown Tps., Mud Lake,

Arbela Tp., also on prairies.
Cares flava, 1., var. viridule, Bailey. (598)

Wet, muddy and sandy shores of Saginaw Bay, below storm

wave mark.
Carex fusca, All. (493)
Common on the prairies of Akron and Wisner Tps.
Carex gracillima, Schwein. (494)
Rich woods, Almer Tp.
Carer Grayii, Carev. (449)
Rich woods, Denmark Tp.

Careg
Carex
Carex
Carex
Carex
Carex
Carex
Carey
Carex
Carex
Carex
Carex
Carex
Carex
Carex
Carex
Carex
Carex
Carex

Carex
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hystricing, Muhl.  (503)

Low, open grounds and marshes throughout.
intwinescens, Rudge. (506)

Low, rich, woodlands, Columbia and Akron Tps.
lupulina, Muhl. (521)

Open swamps, Akron, Gilford and Koylton Tps.
laziflora, Lam., var. latifolia, Boott., (437)
Beech and maple woods, Columbia Tp.

turida, Wahl. (526)

Marsh in Akron Tp.

Muhlenbergii, Schkahr. (534)

Dry soil, islands in prairies, Akron Tp.
Pennsylvanica, Lam. (543)

Dry soil, common in Cass valley on sand plains.
Pseudo-Cyperus. L. (548)

Open marshy places throughout.
Pseudo-Cyperus. T.. var. Americana, Hochst. (463)
Open marshy places throughout.

retrorsa, Schwein. (552)

Swamps and marshes ecommon throughout.
retrorsa, Schwein. var., Hartii, Gray. (499)
Shaded swampy places in Akron and Columbia Tps.
rosea, Schkuhr. (556)

Rich woods, Tuscola and Denmark Tps.
scoparia, Schkuhr. (562)

Common in open grassy swamps.

stipata, Muhl. (569)

Low open swamps, common throughout.
straminea, Willd. (570)

Moist open places throughout.

teretiuscule, Gooden. (581)

Marshes and prairies Akron Tp.

tetanica, Schkuhr. (583)

Common in prairies of Akron and Wisner Tps.
tribuloides, Wahl. (585)

Open grassy swamps and marshes throughout.
tribuloides, YWahl., var. cristata, Bailey. (470)
Open grassy swamps and marshes throughout.
vulpinoidea, Michx. (599)

Marshes common throughout.

Cladium mariscoides, Torr. (430)

Frequent in marshy parts of the prairies in Akron and Wisner
Tps. :

Cyperus diondrus, Torr., var. castancus, Torr. (367)

Beaches, Akron Tp.

Cyperus esculentus, L. (360)

Moist, sandy soil, Columbia Tp.

Cyperus filiculinis, Vahl. (362)

Dry, sandy soil, frequent throughout.

Cyperus strigosus, L. (370)

Moist, sandy soil along the beaches in Wisner and Akron Tps.
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Eleocharis acicularis, R. Br. (376)
Wet sandy soil along ditches, and the beach of Saginaw Bay in
Akron and Wisner Tps.
Eleocharis ovata, R. Br. (383)
Wet mud, near the Bay in Akron Tp.
Bleocharis palustizs R. Br., var. glaucescens, Gray. (386)
Wet places along the shores of Saginaw Bav Wisner and Akron
Tps., also dltches and stream banl;s elsewhere,
Eleocharis pauciflora, Link. (410)
Wet muddy beaches of Saginaw Bay, Akron and Wisner Tps.
Forms dense carpets below the storm wave line.
Eleocharis rostellata, Torr. (389)
Wisner Tp. in swales along the base of the dune line next to the
shore of the Bay.
Eleocharis tenuis, Schultes. (390) )
Common in marshy spots on the prairies of Akron and Wisner
Tps.
Eriophorum cyperinum, L. (401)
Open swamps and marshes throughout.
Eriophorum lineatum, Benth. and Hook. (406)
Borders of prairies, Akron Tp.
Rhynchospora capillacea, Torr. (425)
Prairies, Akron and Wisner Tps.
Rhynchospora glomerata, Vahl.. (429)
Prairies, Akron Tp.
Scirpus atrovirens, Muhl, (396)
Open swamps and marshes throughout.
Scirpus lacustris, L. (405)
Shallow water in ponds and streams; also growing in Saginaw
Bay at a considerable distance from the shore. This is prob-
ably the species Scirpus validus. Vall.
Scirpus pungens, Vahl. (395)
Shallow water, Saginaw Bay, Akron Tp.
Scleria verticillata, Muh] (432)
Marshy prairies, Akron Tp.
Andropogon fm*catus MuhlL (1(4)
Dry soil, islands in the prairies, Akron Tp.
Andropogon scoparius, Michx. (175)
Dry soil, Akron Tp.
Agrostis alba, L. (246)
Prairies and marshes, common.
Agrostis scabra, Willd. (250)
Islands in the prairies in Akron Tp.
Alopecurus geniculatus, L., var. aristulatus, Torr. (237)
Rich wet soil, often in swampy woods, Columbia T'p.
Ammophila arundinacea, Host. (257)
Sand dunes, Akron and Wisner Tps.
Asprelle Hystrie, Willd.  (354)
Rich woodlands throughout.
Brachyelytrun aristatwm, Beauv. (234)
Dry woodlands throughout eastern part of county.
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Bromus Kalinii, Gray. (326}

Dry sandy soil in islands in the prairies. Akron Tp.
Bromus secalinus, 1. (328)

Wheat fields aud waste grounds, Akvon Ty,
Cualamagrostis Canadensis. Beauv, (253)

Prairvies wheve it is almndant and borders of marshes through-

out the county.

Cenchrus tribuloides. L. (213)

Sandy roadsides and near R. R. station at Vassar.
Chrysopogon nutans, Benth., (177}

Rand ridges and “istands™ in the prairvies, A\LH,“ Tin
Dactylis glowerata, T (2404

Cultivated and waste Iands throughotut.
Danthonia spicata, Beauv. (267)

Dry soil, sand ridges. eve.
Elyinus Canadensis, L. (346}

Sand dunes near Saginaw Bayv, Akron and Wisner Tps.
Eragrostis reptans, Nees.  (27R)

Sandy moist soil, banks of streams and ditches,
Festueca tenella, Willd. (314}

Dry sandy soil especially in the prairie region of Akron and Wis

ner Tps,

Glyceria fluitans, R, Br. (3083

Ditches and shallow pools in woods throughout.
Glyceria nervate, Trin,  (309)

Marshes and wet pmiriw throughout.
Koeleria eristata, Pers. {286)

Dry ground, comon.
Mullenbergia Wericana, Trin,  (230)

Low meadows (\nd arshes,
Oryzopsis uspc;("ifolm. Michx., (225)

Py woods in Caxs viver vailey,  Sand vidges, Akron Ty.
Panicuwm capillare, L. (186)

Waste grounds and cultivated grounds throughout.
Panicum Crus-galli, T. (183}

Ditches and waste ground throughout.

Panicum latifolivm, L. (263)
Connuon on sand dunes along the Bay and in dry woods through-
out.

Panicum scoparim, Lam. {200)
Dry sandy soil along thie shorves of the Bay in Akron Tp.
Panicum sanguinale, L. (182)
Dryv sandy soil in Cass valley, Cultivated and waste grounds
throughout. \
Panicum virgatum, L. (207)
Handy areas and slopes e)t sand dunes, Akron Tp.
Phyragmites conununis, Trin, 1272)
Marshes throughout. ("evers considerable areas on the cast side
of Fish Point, Akron Tp.
Poa annuva, Lo {293)
Waste and cultivated =oil throughout.
47
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Poa compressa. T (295)
Dry sterile soil; commeon throughout.
Poa pratensis, L. (301)
The most common roadside and pe
county.
Setarig viridis, Beauv,  (212)
Cultivated and waste grounds throughout.
Sparting cynosuroides, Willd. (269
Borders of oak islands in prairvies. Akron Tp.
Ntipa spartee, Trin,  (224)
Sandy ridge in Wisner
Zizania aouatica, 1. (214)
Jorders of marshy prairies in Akron Tp. Also in shallow water
in the Bav near Fish Point.
Eguisetun arvense, T (6%)
Common in moist, sandy soil throunghouf,
Fyuwisetum hicmale, 1. (73)
Frequent on low sand dunes and ridges near Saginaw Bay, in
Akron and Wisner Tos.
Foguwisetum imoswn, 1. (T1)
Ditches and pools in marshy parts of the prairvies of Akvon and
Wisner Tps.
Houwisetwim sylvaticuwm, L. (R1)
Rich svoodlands throughout the county.
Adiantuwie pedatim, o (62)
Freqguent in beech and maple woods throughout.
Aspidinm acrostichoides, Swartz. (33
Frequent in rich woodlands.
Aspidiwm cristatim, Swartz.  (37)
Rich woods and swamps.
Aspidiim spinulosum, Swartz, (43} .
Common in swampy woods.
Aspidivm Thelypteris, Swartz.  (48)
Very abundant on fhe wet parts of the prairies and commeon in
swamnps elsewhere.
Asplentwm Filie-foeming, Bernh. {57)
Rich woodlands.
Aspleniwm thelypteroides, Michx. (335)
Wells and Dayton Typs., in 1ich woodlands.
Cystopteris bulbifera, Bernh. (29)
Rich cooi woodlands, Wells and Indianfields Tps.
Oncelea sensibilis, L. (21)
Common in open marshy places throughout.
Osmundu cinnamoma, L. (18)
Low, wet so0il both open and wooded throughout.
Csmunda regalis, L. (20)
Hwamps {requent throughout.
Pteris aquiling, L. (63) v
Dry woods and open sandy lands, Abundant in the Cass valley
on the old pine lands. :
Botrychiwmn Virginianuom, Swartz.  (12)
Rich woodlands in Columbia Ty

sture grass throughout the

rn

Tp., near Bay Park.
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