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September 1 to 1h, 1902

Studies in west side of the Southern Peninsula of

Michigan, north from Benzie and Grand Traverse Counties,
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(Read in October, 1931 and merginal notes made.)

Mackinac and Petoskey with Taylor. Drive southeast from
Pod nalraer ) T O A e I
B A AR - VAUL U WLLVULY .

Drive southeast from Petoskey long circuit, past Littlefield
and fdpsilen,
Drive Petoskey to Alanson with Taylor. Drive northwest -

Alanson to Pleasant View and Petoskey,
Petoskey to Charlevoix by rail. Drive east from Charleveoix
with Lane, Taylor and Parmelee,

Map drumlins southeast from Charlevoix.
south from Charlevoix.

-

(Sunday) Cbservations arcund Charlevoix.

Poor notes; work near Ellsworth. See township maps for

data,

Drive east from Charleveix and map drumlins,
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from Ellesworth to Kasgst Jordan and Advance and back,
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Drive Byer's to Central Lake and Bellaire,

Orive from 41k Rapids.
Traverse City southeast to Kingsley and back,

Traverse City to Honor by rail,



September 1, 1902, 7:20 a.m. - Mackinac City, Michigan Bumasen b5

Anercid 29,200 = K90 feet more or lesss. Aneroid 29,190 &t %:15 a.m.
Teyler and I take train on G.R., and I. %. B. to Petoskey., Dry ground, saady for
2 = 3 miles, then swampy nearly to Carp Lake, The swamp sets in at 675 feet more
or less. Anercid 29.030 at Carp Lake, 740 feet, more or less. Bouldery ridge in
swamp a mile south of Carp Lake Station 5 feet more or less high and 3 - Y rods
wide,
Anercid 29,005 - 29.000 at Algongnin besch., The beach is a well defined
ridge. Aneroid 29.035 on Algonquin beach at Petoskey = 693 feet A.T. This is
at the Tnited Brethren Church. I return $o Mitchell Street and g0 east, rising
to a flat tract at Summit Street standing about 750 feet A.T. that has a coating
of sand and firm gravel, There is about 40 acres of this flat lying mainly
south of a small stream that comes in from the southesst. Is this a Lake
Chicago shore?

1 continue esst on Kitchell Street ané upon crossing this rsvine find till

thickly set with limestone fragments. Continuing east I find it changeable,

with places where there is clay with few pebbles; others that are sandy or
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gravelly; and others with a stony till,
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) Teet at Summit nea edge of city by a large red
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barr (south of rcad) in Section Y, There is an extensive flat tract about s
mile east—-northeast from here that has this altitude. It borders the great
depression that leads east from Little Traverse Bay on the south, There ig an
undulating higher country south of there., I go north into Section 33, coming
to brow of bluff 1/U mile ncrth of town line and find it 750-760 feet. The
Algonguin besch is Y0 rods farther north. Aneroid 29.0L0 = 695 feet, more or
less. I go east into Section 3M and cross the Algonauin as a gravel and
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Anercid 29,030 = 695 feet, more or less. There are dunes west of this creek
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along this besch. The beach runs north along face of s moraine from near the
center of Section 3%. The morzine in east vart of Section 34 is bouldery and
has till at surface. There is, as above note?. a nearly olane tract at &30-8L0
feet in the south vart of HEL of Section 3Y, but in the 3¥: of this section
there 1s an undulating tract. I go east on road 80 rods from south side of

Sections 34 and 35, reaching 2 summit at a road that leade north from center of
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SW of Section 35, Aneroid 28.760 = GHO feet. The altitude is 20 - 30 feet higher
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80 = 120 rods southeast from here, near the township line, or about 960 - 970
feet A.T.

There is a hill in west part of Section 36 that reaches 940 feet. I go
south te¢ rcad le=ding east across center of Sectiom 1, T.33k., R.UW., and take
that road up into 2 high range of hills in the east part of the section that
rise a little above 1,000 feet A.T. Aneroid 28,660 at summit on road = 10 — 20
feet A.T. more or less. Pointe in south part of Section 1 may be 25 feet higher.
This is a bouldery tract with large swells rather than hummocks. The largest
swells often contain much gravel and sand. At lzost the slopes are sandy on
road. There is o very sharp esker-like gravelly, bouldery ridge north of road
in Section 6.

In southeast part of Section 6, I come down to a flat that seems to be

below the Algonguin beach and it is fully a mile wide. Aneroid 29.090 on this

flet where a road leads south between Sections 7 and 8, T,33N., R.UW. The
creek is about 30 feet lower., I go south two miles in this flat and find s
rise of only 25 feet. Anercid 29,060 at intersection with Vanderbilt Station

alley extends scuth-
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Sectioms 17, 18, 1Y and 20. Th
southeast beyond the limits of view. There is a high bluff eazst of it in
Sections 9 and 16, 300 - 400 feet. I take the Vanderbilt Station Road north—

west across Section 18,



Aneroid 29,030 at west edge of flat at place where a bouldery, gently
undulating tract sets in, near center of Section 13, There is & swampy valley
Beading in Section 2, ¥,33H., R.5W., and draining southeast across Sections 11,

2 and 13 intc the large valley in Section 18, It is 20 = U0 rods wide. It
seems tc have been pelow Lake Algonauin. Xnolls at the head separate it from
a stresm draining northwest across Sections 2, 3, 34 and 33 to Little Traverse
Hay.

"y oA - » e o
Anercid 26,715 at Greenwood Church = 930 feet, more or less at corners

Sections 10, 11, 19 and 15, Samuel Pletzer in northwest part of Section 1M
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at well, It has 2% feet of water. It was
gravel and sand below 80 feet, but the first 80 feet had enough clay to stand
without a casing.

A well 80 rods south on Worth farm, east side Sectiom 15, is 133 feet.
It had only 25 or 30 feet at top that would not need casing., It wes maivly
gravel,

The scuth side of Section 1Y is very high, perhaps 200 feet higher. I

g0 north to middle of line of Sections 10 and 11, then west, crossing ridges
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1d sags with rather smooth slopes all the way to Petoskey.
channels in Section 9 that drsin south to Bear Crsek., Section U also has
swampy channels, but they drain north teo Little Traverse Bay. Sections 8 and 5

have scarcely any swamp., They are a smooth surfasced, but not level, tract of
till. The topography is drumlinoidal in places.

Aneroid 28,940 at cross roads at line of Sections 9 and 10. Aneroid
28.900 in highest part of Petoskey (southeast part of city) = 860 fcet, more
or less. Aneroid 22,970 at south edge of flat at east end of Grove Street.

Aneroid 29,090 at algonquin Creek, 693 feet. Anseroid 29,110 at Cushman House

= 670 feet, more or less.



September 2, 1902, 7:Y5 a.m.

Aneroid 29,290 at Cushman House = 670 feet A.T., more or less. Aneroid
29,190 at gravel pit at corners of iitchell and Summit Streets = 760 feet. The
cross bedding shows a southward dip. DPaylor took a view of this pit. Most of
the material is fine sand, but there are thin pebbly beds., The material is
coarser below than above, There are boulders at surface,

We go east and cross two ravineg and Taylor tzkes a view of the leminated

red clay that appears on west slope of = hill in west part of Section Y,
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10 feet, more or less. The hill at

S

Anercid 29,130 at top of lsmimated clay =

O

top ie 84O feet and sandy. There are boulders on its slope and in the sandy
Grift iz the upper part of the hill.

Aneroid 29.230 in a north-south vslley near center of HEL of Section 4 = 7
feet, more or less. This is the valley referred to last night as swampy and
nearly connected with one in Section 9 that drains south, Aneroid 29,235 at
stream in Nl of Section 3. There are smooth swfaced knolls between these
streams in Sections 3 and Y. Anercid 29.170 at low place in scuth part of
Section 2 -— head of stream that drsins northwest, Aneroid 29,130 at cross
roads on a knoll in valley. Aneroid 29,200 in swampy valley in Section
that drains southeast. There is & branch of same valley in southeast part of
Section 2.

Aneroid 28,970 = 435 feet at Greenwood church, Aneroid 25,330 = 1,070 fee
at center of Sectionm 14. Aﬁeroid 28.660 = 1,225 feet on highest vnoint on
north-socuth road anear north side of Section 235, There is a point slightly
higher 100 = 120 rods southeast that seems to be the highest in this range of
hills. It does not exceed 1,240 fest. Peaches are grown successfully in

Sections 1Y and 2% on tiis high renge. The range trends scutheast and has a2

middle of line of Sections 25 and

ot

gently undulating crest. Anerecid 28.900 at
36 on crest of ridge overlooking lower land east, west and sonth, but becoming

higher toc the northwest,

t



Aner~id 29,110 at socuth side of Secticn 56 = 820 feet, more or less,
Aneroid 29,110 at township corners om County line., Anercid 29,200 at Mr,
ight's in north part of Section © on edge of swamp from which water drains
in opposite directions. ©Thie sets in 30 rods from esst end of line of
Secticns 6 and 31 and is fully a mile wide, Anercid 29,180 at Mr. Bright's,
3/4 hour later. Anercid 29.190 in swamp in northeast part of Section 32 that

drains north. This is scarcely 80 rods wide and ie sandy. There is a gradual

ot

rise from it to the base of the tluffs sact side., A low tract 1/4-1/2 mile
wide connects the head of Spring beach with Minnehaha Creek. I go south to
county line on esst side of Swamp, then go esst rising to uplands. Aneroid
28,880 at =bzndoned honge in southeast part of Sectionm 3%,

Aneroid 28.800 at sharp sumait near corner Sections 33, 34, 3 and Y4,
Aneroid 28.900C on upland west of schocl house, line of Sections 2 and 35,
Aneroid 25,950 in basin at school house, Aneroid 24,900 on uplands east.
Aneroid 28,950 im low tr=ct on line of Sections 35 and 36 near middls. It is

morainic on each side. Sections 1 and 2 and south edge of Section 36 and 35

have cobbly drifst.

-= little or no clay. Aneroid 28,850 at the well, 980 fee$, more or less. It
was dug,

Anercid 28,880 at Littlefield Post Office, The well at the Post Office

42}

{J. E. Hyatt's) struck water 2t 60 and is 70 feet deep. A. T. Sanborn in
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as low asg Littlefield. A well
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Section 272 has a well ¢ Y oun
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across the road from Littlefield Post Office at John Redford's is 130 feet and
is only 10 feet higher than at the nost office. Dr. Bricker, 2 miles sast of

Littlefield has a well about 150 feet, and his neighbor, Mr. Celton, on higher
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ground, has a good well at about 25 feet. The high tract from gpsilon south to
the Charlevoix Counity line has a2 hwamocky morainic drift with emsll knolls 10 -
25 feet high on slopes of large ridges and in the broad depressions between the
ridges. Anercid 29,170 in swamp 1 mile esast of Zopsilon. Auneroid 29,190 ag

#psilon in & sandy plain probably at lavel of Algonguin beach. There is a rise
to a moraine ilmmediately south of here., Anercid 25.220 at sand ridge that runs
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Aneroid 29.220 at school house. Anersid 29,257 at Minnehaha {realk,

Anersid 29.170 at base of bluff 2 lititle north of towaship corners,
prodably at level of Algonquin beach. (Baromster is changing rapidly.) About
30 rods from east side of Section 36, a gravel ridze 2 - U feet high and Mo =
50 feet wide runs north from the bluff about &0 rods and then turns west,
Horth of it is = sandy ridge also running west to the morsine., A few rods
south and west of a school house in northeast corner of Section 35 is & cut
bank that may represent Lake Chicago, It is & - 10 feet high and well defined

for 40 = 60 rods. It runs out to the road in a west-northwest course, There

is sand in low knolls and ridzes west from there at a level 20 feet, more or

less lower. The sand sets in ab houss, barn and outbuildings on the north
side of rond., The zand continuss farther west as a low ridge along the slope

of the moraine.

o

Aneroid 29,090 at base of cut bank and level of top of sand ridsge at the
dwelling house in southeast part of Section 26, VWest from here the sand is a
little lower down on the slope. The road crosses = low projecting point of the

assiae over a gully it

s O iy 4 o P s . ~
moraine on whicn the aneroid reads 29,000, Then after
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rises to a flat tract whers apneroid reads 29,080, This has till in it 2nd is
full of limestone fragments. The flat is 20 - 40 rods or more ia width, Is

it ovorder draimsge, or does it represent a lake level? It is a% same height

_7—.



as the cut bank near school house. The moraine rises quite abrantly south of
it 30 - 50 feet, Aneroid 29,160, 695 feet, more or less on Algonguin deach
near corners Sections 26, 27, 34 and 35 st a ravine that comes in from the

southeast, Aneroid 29,185 at Cushman House at 0:30 p.m, = 670 feet A.7F.

September 3, 1902, 7:30 a.m,

Aneroid 25,900 at Cushman House, Aneroid 25,880 on Algonguin beach east

of Bay View = 695 feet. Aneroid 28,810 on clay terrace near northwest corner
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Section 3 85% n . Ansroid 28,795 on swamit on line o

e

and 35. Aneroid 28,850 at Algonquin beach, on line of Sections 36 and 25 = 695
=~ 700 feet. Aneroid 28,885 on till kmoll south of west end of Crooked Lake

= 720 feet, more or less. Aneroid 28,960 on bank north of till ridge in
Jection 25, Aneroid 29.025 at Crooked Lake., The $ill knoll south of west end
of Crooked Lake rises abruptly 30 feet, more or lsss, on its south side and

nore on its north side. It is about a mile long and terminates at east
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a Section 19,
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lake, has well 262 feet. It entered limestone at 18 feet and terminated in it.
The head is § feet below top. The wells at Conway that overflow (about 12 of

them) ars 20 to 120 feet. They are through sand neariy to bottom. Then they
£0 bthrough some clay before striking the flow in gruavel, Mr, Hastings has a
flowing well 25 feet deep in Section 19, Springvale Township, on low ground
souti of Crooked Lake.

Aneroid 23.370 at base of moraine north of 0din 10 = 15 feet, more or lsss,
above Algonauin beach, or about 710 feet A.T. Aneroid 23.640 = 900 fset, more

or less, on summit in northwest part of Section 8 where road heads east.
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29,000 at Alsnson Station There are flowin

{

ground in Alanson along west side of Crooked River. There are several at about



60 feet. H. C. iicPhee has one ia south part of Alanson that is 2bout 12U feet,
A vein of flowing water is struck at 35 feet. George Rotbter has one 66 feet
that was clear sand for 03 feet. ‘There is then a hard clayey bved under which
water is found. ¥Water rises aocout to the level of the railway station or & -
10 feet avove the surface. Those zt 35 fest ounly rise 3 - L feet above surfsce.
August Bunce has one in north part of village that is 140 feet. It is at a
store., There is one at his house that is shallower, Mr. icCormick has a well
near devot in Odin that 1is 14k feet. At Williams Hotel in Odin it is 106 feet,
It was $b at first, but has been deenened, At Sratus there are seversl flows.
At C. H. Hinckley's mill in north part of village are gravel wells about U45
feet. Mr. Fairborn, hardware merchant, has three wells ouly 26 feet that
overflow, They are near depot in Alanson and & - 10 feet lower level., At Pan

Che Waing there is a well at Mr. Coppide's cottage 215 feet, I

o

19

r. Schwab's, only

[

50 feet away, 1s 226 feet. They are both on a rise of ground 15 fzet, more or
less, above the low flat, On the low flat on Crooked Lake at Pan Che Waing, flows
are obtained at about €0 feet.

Aneroid 28,990 at Alanson at 12:10. Aneroid 28.930 on Hipissing beach in

west part of villag This is o sandy gravel, Aneroid 28,910 at cemetery in
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southeast part of Sectiom Y at level of a plain of sandy gravel. Aneroid 28,915
at Creek on line of Sections M and Y, Fully two thirds of Section 4 is morainie,
the southeast part only veing on the lake plain. There are a few low knolls in
northwest part of Section 9. Section 8 is morsinic in northwest part == fully

half of section, Section 7 is morsinic except on south border. I come to the
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moraine in the creek valley in southwest part of Section U, The creek
sag betwesn high hills in Section 5 and Section 31. Aneroid 284880 at upper

limits of Lake Algonquin in southeast part of Section 5 in creek valley, Ameroid
25,860 in creek valley at place where road leads west through center of Section o

I here turn west and rise to » farm on top of the hill, Aneroid 28,630 = 9u0 feet.
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The highest points are about 20 feet higher. This is on William Blumke's farm,
northwest corner of Section 5. I go west between sections 6 and 31 znd come to a
high tract that rises within 1/4-1/2 mile south of the township corners to an
altitude of 1,025-1,050 feet and 100 rods west of towanship coraers to 1,010 feet.
Aneroid 28,540 at hill west of township corners. Aneroid 23,600 at township
corners = 960 feet. The moraine has some clayey till at surface, but is largely

8 sandy

[

ill. OBoulders are numerous. The surface is hummocky on slores of
large hills and deep sags. I go north on ths township line., T am told that
Mr, Williston made a Doring about 2 miles southwest of Brutus that cost $5300.
and is 200 feet or more deep., It is on high ground,

Anercid 28,030 at corner Sections 30 and 31, 25 and 36 on general level of high
land. There are smoother slopes here than s mile south and drift is more sandy.
Anercid 28,620 at corner Sections 19 and 30, 24 and 25 at store, Ayr Post Office.
Hills west are 25 - 30 feet higher. Aneroid 28,6l0 at creek flowing southeast
across middle of line of Sections 19 and 2. Aneroid 24,540 on hill on line of
Sections 13 and 18 at Sylvanus Weibers. Aneroid 28,500 near north end of
Section line (13 and 18}, There is a higher hill near middle of line of Sections

12 and 13, probably 30 = 35 feet above the one I am on or nearly 1,100 feet A.T.

Aneroid 25,580 in basin at cormer Sections 12 and 13, 7 and 18. Aneroid 25,450
on hill on line of Sections 7 and 12 north of mildle, Aneroid 28,420 on hill
just south of cormer of Sections 1 and 12, 6 and 7. Aneroid 28,330 on hill
about 80 -~ 130 rods west of section corners and 20 rods into Section 1,J1125 -
1150 feet. This seems to be the highest hill in this rezgion. The east half of
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Slopes are not very irregular, thoush far from smooth, The slope to the west
is very sandy till.

Aneroid 28,560 at corner Sections 1, 2, 1L and 12, Aneroid 23,800 at

intersection with a north-south road near corner Sections 2, 3, 10 and 11 on a

...10-



flat at base of moraine. I go west to border of swamp (about S0 rods). Aneroid
25,830, It seeams not improbable that this flat surfaced slope is beneath Lake
Algonquin level, for the change is very sbrupt from morainic topography to this
smootin surfaced tract. I go back and take road south along line of Sectioans
10 and 11 for 1/2 mile, rising to Aneroid 28,760. The road then turas south—
west and crosses to a tamarack swamp with marshy grassy pnlaces in it,

Aneroid 24,845 at the marsh., It then rises south-southwest to a dwelling
at foot of moraine. Anercid 28.800. This is near south side of Section 10.
The slope is very smocth from the swamp up to here, but huanocky above this
level. There are sandy ridges in the southwest part of Section 15 that sre
narrow aad sharp and rise 10 - 20 feet above the swamp, The road follows one
west for a short distance. Aneroid 28,810 on sand ridge. It seems to terminate
near where road turns southwest. There is another south of it that does not
run so far west., Aneroid 28.825 on the swempy flat at weet end of ridge.

Aneroid 28,820 at Pleasant View Center, There is a sand ridge rising west
across the road about 40 rods south of center and curving arcund to cross the
east-west road 50 - 60 rods west of the center. It is 5 = 15 feet high, 1t
seems to rise no further. The swamp extends south past its west end into
Section 21. The ranges of hills each side of this swamp seem to have beea
formed by an ice tongue that pushed south in this swamp, for there is s clayey

shows well in Section 15,
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t111 along th
Aneroid 25,810 one mile south of Pleasant View Center on £ist tract,
There are occasioral sandy spurs ruananing out into the flat across the line of
Sections 2l and 22 from the east tluff. There is a prominent moraine in
Section 22. Secticn 21 is nearly all flat land except its northwest corner,
Aneroid 23,800 on flat tracts near corner of Sections 27, 28, 3% and 3k,
Sections 23 and 33 are flat except a Tew ridges along the esst edze. There is

a rise of over 100 feet alomg thic road nesr the township line, but the level
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is a sand ridge about 650 feet A.T., muck of the way from here to Bay Shore}
Aneroid 29,180 at Bay Shore, 650 feet, more or less, The sand ridge is %0 - 50
rods north of here and the Algonquin beach about 30 rods scuth. There is a sag

runping south from Say Shore that is little, if any, above Lake Algonguin. It

"

is lees than 1/2 mile wide, West of it are hills 50 = 75 feet, more or less,

above Algonquin level. This ies in view for about 2 miles west from Bay Shore,
A flat low tract then extends through to Pine Lake. (See notes taken in con-
rection with Soil Survey of Charlevoix County in 1922.)

Aneroid 29,380 at level of Lake Michigan at 9:20 a.m. There is & strong
beach at Charlevoix U7 feet above the lake and 4O feet in Section 2!, After
croseing the railroad in Section Eh, till appears Detween Pine Lake and Lake
Michigan, Some of it was probably originally drumlin, but the waves have cut
the drumlins down., The sags st sides are faintly outlined,

270 at south end of Susan Lake on Algonguin beach, 19 feet above

Anercid 29,

the lake., Anercid 29,260
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No. 6 schocl house, socutheast part of

{
i

Section 9, Hayes Township on Algongnin beach. There are drualins for 1-1/2
miles south of here and a combinstion of drumlins with morajinic topography
farther gouth on west, south, and socutheast sides of Susan Lake. See townw
ship map.

The road in Sections 9, 10, 11 and 12 is near the Algonquin shore $1ill it
comes to the railroad pit 1/2 mile west of Bay Shore, The beach there ruas
southeast acress a sag or valley that heads south to Pine Lake. 1Its height is

£90 feet A.T. by hand level from the bay at Bay Shore. Bay Shore Station is

p]

669 or 67C feet. There is a beach north of the Station at Irvington Hotel
about 6€5 feet. One a few rods south of Station is 674 feet. One at an east-

west road in Bay Shore is 679 - 680 feet., One south of there, in cornfield,

is 685 feet and the highest and oest defined shore that leads acrcss the north



looke lower west of here on line of Sections Y and 3%, The hills cover Section
3 except a few acres in the southwest corner, out Section U is mostly low.
Aneroid 23,800 at corner of 3ections 2, ¥, 9 and 10 where a poorly travelled
road leads west., Aneroid 23.840 at swamp near middle of line of Sections 9
and 10, South of thie is a plain of sandy gravel., Aneroid 28.820, This
extends west intoc the southeast part of Section 9. West of it from center of
Section Y, south, a little beyond the south line, is & moraine ridge 20 - 50
feet, more or less, above this vplain. Anercid 28,840 at corner of Sections 9,
10, 15 and 16 in a slight depression. The plain west of here is 15 - 20 feet
higher,

Aneroid 28,830 1/2 mile farther south, Jjust north of esst-west road,

Aneroid 28,850 st road at base of steep bank. There is an abrupt drop of 147

1

feet, more or less, just north of rosd here so the road is of
is only 1C - 12 rode wide here. This terrace widens to the east from hers,
Aneroid 28,850 on this terrace at center of Section 15. The north edge is
50 rods north and the south edge about 50 south of this point. Anerocid 28,830
at base of terrace. Aneroid 28,900 at top of next terrace. Anercid 28,950 in
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swamp at level of Nipissing beach

at Cushman House = 670 feet, more or less.
i ]

September 4, 1902, 7:25 a.m.
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d 29.245 at Pere Marquette Station in Petos
less, WNipissing beach for about 2 mile west. The rise is then made vast till
tluff to a beach at about 630 feet. This, Taylor thinks, may be the same as
the Battlefield beach on Mackinac Islasnd at 700 feet, more or less. It is a
wide beach.

1

Aneroid 29,160 at o limestone cut about 3 miles east of Bay Shore. There
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cide of the sag or valley is 690 feet.

;

Aneroid 29,320 at Bay Shore, 670 feet at 2:00 p.m., ¥Ye follow this valley
or sag south from 3ay Shore to Pine lLake. It is 1/2-3/4 mile wide. There is
cne island in it in Section 13 that stands 20 feet, more or less avove Lake
Algonguin, (See notes in 1922). 7The valley is, much of it, far below the
level of Lake Algonquin. The road on line of Sections 13 and 24 reaches a
level about 70O feet velow the Algonquin shore.

I level up to the Algonguin on north side of Pine Leke in Section 2 and find
it 102 feet above the lake or 532 feet A.T. The kames back of it reach 175 feet
avove the lake, Lower beaches are found at 17 feet (gravelly); 25 feet (vase of

- 60 feet, at top of steep bank, There are, above the 60 foot

h

steep bank); 59
bank, small ridges on the slope betwesen it and the Algonguin beach., The
Algonquin here is gravel and cobble, There is considerable gravel in this

re to Lake Susan. On the return from Lake Susan we find that
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there is clay on the ridge at west end of Pine lake at a height of 40 - 50
feet above Lake Michigan. It extends west and south nesrly to the outlef,

(See later notes on sewer trench.)

excavation for railrosd. (¥. 4. Kenyon, Register of Deeds.)

September 5, 1502, 7:00 a.m. - Charlevoix, liichigan

Anercid 29,540 at level of Lake michigan. Aneroid 29.510 at Belvidere
Hotel. Clay in Nﬁ% of Section 35 at 640 feet, more or less, A.T. Anercid
24,130 on beach (Algoncuin) at John Wakefieldls residence in southeast vart
Section 34, Charleveix Township. Aneroid 29.370 at William Cooper's northeast
part Section 3. Aneroid 29,340 at James Reed's near center of Section 3 on
creet of drumlin = 760 feet A.T. Mr. Reed's well is 91 feet deep., There was

till 15 feet. The rest is sand. Yater doces not rise in pipe. Sand sets in
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atcut the level of base of drumlin, There is a ferruginous crest in swamp west
of here. Mr. Reed went 18 inches into it im digging post holes. i'rom south
side of Section 3 I go sast and come tc what seems to be the early (pre-
Algonquin) lske border nesr west end of line of Sections 2 and 11. It is a
slight wave-cut bank. At the railroad, 80 rods east, there is a ridge that
contains some till, It is perhaps the remnant of 2 small drumlin., The ridge
rung scuth~southeast Lo center of Section 11 and has a strong beach on its east
side. A vemch ridge, sandy and gravelly, leads east of north from just east of
the north end of this till ridge about to the center of Section 2. It there
turns northweegt and rumns toward Wakefield's where I noted it in Section 3k,
Charlevoix, 3ack of it is an extensive swamp which seems to have been covered
by Leke Algonguin. On the lakeward side are slightly lower ridges. There is
o £ .

- ; o (AT e % snning v L g A damea T.n 2
a strong barrier veach (Algorguin) running psst the north end ¢f Adams Lake in

Seetion 11, HMarion Township. Thers was a narrow day back of it extending beyend
idams Leke through east part of Section 14 which is now a swamp., The Algoncuin

shore runs emst-northeast past north end of several drumlins through center of

Section le, There was a bay on township line in esst part of Section 12 and
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west part of Section 7 into wh
swamp occuples the bay., I mapped the shore to Ironton and alse some drumlins
lying withino 1 - 2 niles of the shore in .

After dinner, I continued mappin€ of drumling and shore to the north side
of kveline Township, T,33¥., RK.7¥. The lake shore wsg definitely mapped as far
south 28 the line of Sectioms 21 and 28. South from there it lies 1/4-1/2 nile
west of South Arm of Pine Lake peyond the township line. I return on z course

little farther west and map drumline as indicated on the townshiwn mape. They
have = somewhal uniform north-northwest - scuth-southesst trend, are composed

of a thoroughly commingled stony till and carry only a moderate number of

surface boulders. The sage among them are generally nearly plane and in some
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cases swampy. The height of drumlins runs from 10 feet or less up to 60 or 75
feet and they stand at various altitudes from just above Lake Algonauin (680
feet, more or less) up to 800 feet or more in Eveline Township. There are but
four wells on them for pecople usually get water on low ground at their sides.
In some cases there are narrow swampy tracts trending in the same direction as
the drumline that are bordered by nearly plane $ill tracts which at the border
of the swamp rise as abruptly as the side of a2 drumlin. There are usually
drumlins on these t1ll tracts back some distance from the swaups. It is prob-

able that the swamps are products of ice sculpturing abecut as the drumiing are,

The diagram shows a cross sectiion, DRUMLIW

Feee FLAT, TiLt PLAT

In a few places, small drumlins are perched in all sorts of sttitudes on
large drumlin-like aggregations. Tor exsmple in the west part of Section 1¥
and north edge of Section 1%, T.33N., R.TW., is a drumlin-like mass 200 feet

above Lake Michigan that is over a mile long and apout 1!3 of a mile wide., A%

\

in perched on the large one an

o

trending about due

T

scutheast while the large one trends north-ncrthwest = south-southeast or even
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C. ¥rick's house stands which is nicely outlined and rises o' above sags east
and west of it. PFollowing it south, the end is readily made cut, but continuing
south on = gradual descent suother smaller drunlin appears wnlch crosses the
east-west road in Section 18 at A. 3Birdl's house. It is only 10 - 15 feet high
and is 50 feet or more lower than the main drumlin at drickl'e. Near the corner
of Séctions 25, 29, 32 and 33, T,33N,, R.7V., the altitude is about 800 feet,

but the large drift aggregation there shows only slight drumlin ridges. It

rises however on the east border, with the steep slope charscteristic of drumlins,
about 100 feet above the sag east of it. There are some fine regular bordered
steep sided drumlins in Sections 1§, 20, 28 and 29. The sides are usually about

as steep as eskers,



September 6, 1902

I continue mapping drumlins in a tract west and south of that mapped

eday, T drive soath through Sections 3 and 10 Marion Township, T.33H.,
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R.BW., pagssing over the southeast end of a tegular drumlin near center of
section 10 that is 30 feet high. There is another fine regular drualin 50 - 79
fest high and about 1/2 mile long. At 1te southern end at a lower altitude is
a sort of appsndix of oval drumlin coannscted by a neck with the main one, There
is a closely aggregated group of drumlins making a single elevated mass in the
southwest part of Section 1! and southeast of Section 15. The eastern one

reaches an altivude of 800 feet A.T. aocout 80 rods southeast of the town hall,

=

he sags between the middle parts of tnese drumlins are only 20 - 30 feet or lsss

and are 50 feet or more above low ground at the ends of the drumlin groun., The

soubh for » mile. Ttg highest point is aboui glin feet. H. Black has a well gl
feet deep near its north end that probably reaches about the level of low ground
north of thers. Thers is another elevated drumlin west of West Twin Lake near

o

- oy " [ =
s, It is about 75

line of 3ections 22 and 25 which stands 820 feet, mors or las

feet high., 4 well i¢ Teinz made on it at Walter Black's which is down 51 feet

now and has been in till all the way. Thers are reported to ve three large
drumline Detween @fst fwin Lake and Wewland Lake as shown on man, They are

about 50 feet high and each 3/4 mile, more or less, long and 1/8 mile, more or
less, wide. There is said to be another large one 50 feet high and 1/2 mile long
in north part of Seciion 25. Aside from these the drumlias in Sections 25, 35
and 36 and east half of Section 26 ars low, seldom exceeding 25 feet high. The
Twin Lakes are of esnecial interest becaunse they drsin in different directions
and yet are separated by a space of only 15 - 20 rods and a very low ridge 6 - 8
feet ateve west Twin Lake., 'West Twin is U feet, 9 iachss higher than Zast Twin
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as determined by Mr. Cooper of Phelos. It drains southward through Lake 26
and on to Intermediate Lake, Last Twin drains esst and north through Adams
Lake into Pins Lake. There is probably till separating the lakes, though the
surface is sandy. The altitude of the lakes is avcut __ feet, as detsramined
by aneroid on train,

South from the south end of the lakes a low drumlin rises graduslly
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ection 25. It
to a depth of 15 - 20 feet.

I take dinner at Phelps Station and receive considerable help in mapping
drumlins froa kr., Cooper of the Grand Rapids Bark and Lumber Compaay. I then
drive southeast through Sectiion 30, crossing drumlins at frequent intervals
pefore reaching the road in Section 36 and following them across this section,
A well at John H, Walker's in north part of Section 36 on » low drumlin, is 36
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feet deep and entirely throush ¢
rods) and long and seldom exceed 20 feet high in Section 36. I come to the

level of Lake Algonguin near east end of line of Sections 31 and 6, T.336., and
T.32N., R.TW., at a creek valley. TFrom here southesast the low ground around by

oughly indicated on map of
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the lake soon reaches 1/2 mile wide. I
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Sonth Arm Township (7.32H., R.7

"\l

There are several fine regular drumlins in Sections u, 5, b, and north
parts of Sections 7, 8, and 9, T.320., R.7%., a8 indicated on map. The north-
west part of Section 5 has some elevated land with irregular surface, In south—-
east part of Section 6 is an elevated tract between two drumlins that has a
nearly olane surface. It stands 50 - o0 feei, more or less above Lake Algonguin
level while the drumline reach 75 = 80 feet, more or less, Lake Algonquin seenms

to have covered a swamp in Sections 7, &8, and 18, T.32H., R.7¥., and extended a

little iato Section & and Section 17. (See map) The swamp is drained east
across Section 9 and the alsitude at line of Sections and 9 is scarcely 40



feet above South Arm of Pine Lake or about 020 feet A,T. This swamp, ss noted
in latter nart of July, connects South Arm of Pine Lake with Intermediste ILake.
The swamp surrcunds several drumlins (See notes, September 11). I return to
Phelps and take road north between Scctions 20 and 27, 22 and 23, 14 and 15,
past some elevated druulins west and northwest of Twin Lskes. There is =
drumlin ridge two wiles long and scarcely 1/% mile wide setting in 1/% mile

northwest of Phelps and running north-northwest nearly to the center of Section

22. It is the longest I have seen in this drumlin area, though one east of

same road I came out,

Sunday, Sentember 7, 1902

I spend part of forenoon exawnining ths plain sounth of outlet of Pine Lake
in Charlevoix., There is a sandy material extending west from Pine Lake for 1/2

mile which is csapped by a thin costing of c¢lay in the area colored blue on the
map (Charlevoix Township). This clay is usually but 2 - 5 feet, is very stiff
and sticky, and has few pebbles. Conrse peobles, cobbles, etcetera, are very

rare from Pine Lake east for 1/2 = 3/U nile on this flat that stands 45 - 50

feet avove the lake, but west from there, cobblestones and boulders abound.

]

In places, there are low ridges of cobbly material south of the west part of
Charlevoix village, only part of which I mapped. Wells are obtained at about

30 = 35 feet near the east vorder of the cobbly material. One fourth mile

(4]

farther east, on same elevation, they go about 50 faet, or to the level of Pine
Lake, (See notes of same in back end of notebook.)

In the afternoon, I examine the clay tract north of Pine Lake outlet and
find it has the extent shown on township map. The clay ie thin and seldom has

n & sewer one block north of bridge on

@D
e

pebbles, There is a fine exposure
east-west road. It shows clay and clayey quicksand & — 10 feet deep, overlying

coarse gravel, There are small lentils or masses of Dboulder clay in ifts upper

part. There are also a few surface boulders here. It seems to bDe a still water
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deposit, except for these masses of boulder clay and boulders that seem glacial.
Tne fine clayey sand is faulted in places, and seems to have been disturbed,
possioly by the ice sheet. At the west, coarse gravel and coobles of lake level
come up onto the slope of this clay. There are cobbly ridges south and south-
west of Mount McSauba, 5 — o fset above the plain, They trend west-northwest

- east-southeast., (See map). Their origin is not clear. One of these, near
Alexander lcSauba's residence, is full of boulders, and his well was in clay 1b
feet. This suggests tnat the cobbdbly ridze may have been a glacial knoll that
has been reduced by lake action.

CHARLEVOIX WALLS

John Beatty - o rock well 32 feet: Cravelly 2 feet
Sand 18 fest
Clay, yellow 10 feet
Hard sand, rock 2~3% feet

Water that has no head

W. J. Stevenson's well: Clay 5 feet
Sand, dug 13 feet

Hard material,
driven 1k feet

Water at 32 feet rises 3-1/2!

Captain Aldrich's well is 56 feet, John Akert's well is 32 feet. R. S.
Shopla's well is 51 feet. B4 Preston, 40 rods south, has a well also 51 feet,
Alexander McSauba, in northeast vart Section 23, has well 1M feet through clay.
Many bounlders near his house. A well on Moore's land in northeast corner of
Section 23 was over 100 fget to rock., Well in southeast vpart Section 1Y, on
H. W. Kane's land is 22 feet to rock. iell is in gravel U5 = 50 feet above Lake
Michigan, Chris Trimble, north part Section 2&, T.338., R.2W., has well 130

fest. There was some sand under the surfsce till. VWaler rises 1H - 2

(_‘_ o

O feet,

Aneroid 28.700 = 850 feet. Aneroid 25.%25 at Phelps,

ections 2

o

Clocely aggregated drumlin ridges west of railroad near line
and 3, 10 and 11, W. A, Boss well, 111 feet. Altitude 770. Well vrobably in

east vart Section 10, T.32N., R.87. Hr, Stephens, 3/i mile east, has well 190
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feet in Section 11, T.32K., R.4¥. DIrift hunmocks in ravine north of Ellsworth.
Aneroid 23.920 at Lllsworth. Hill near center of Section 24, 850 feet. Anerocid
28.630. Tov of gravel ridge at Hilsworth 650 feet. Base of west oluff at
#llsworth, ©60; 860 on ridge east of lakes, Section 8, Bates; 730 at swamp

vetween lakes, Section 8, Bates,

September 9, 1902,

Aneroid 28,880 at level of Lake Hichigan, A. Hdwards' well, south part

Section 13, 7.3 5i., 1is 137 feet. Water is 15 feet below surface. Mr.

[¢]

Hartwell drilled it. Aneroid 28,570 at noon at F. Sneatham's in southeast pari
Section 27, T.3UN., R.7W. His well is 2Ug feat; altitude = 850 feet. There is

is a strong well. It penetrated much t1ill, Aneroid

<t

only 5 feet of water, but i

2E.hLl5 = G185 feet o

”

i

hizghes

fd

part northwest of Speathsm's.

"
5]

September 10, 1902, Tib45 a.m.

Aneroid 29,140 at Pine Lake = K%) feet. A4meroid 25.040 at Algonguin
beach in Section 12, ilarion Township = 675 - 080 feet. Aneroid 29,050 on
Algonguin beach at Ironton. Aneroid 29,160 at South Arm of Pine Lake. Aneroid
25.070 at center of Section 16 in what seems to have been a drumlin, but is now
cut dowa to this level., The swampy sags on its east snd west sides are still
traceable. (Ses map for outline of size and shape). It is very thickly strewn
with boulders,

There is an abrapt bluff, 69 = 75 feet high in southwest part of Section

15 and southeast corner of Section 15 where Lake Algonguin cut back into a hill.
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The trend of blaff is north-northeast — south—southwest. Thie bluff runs east-
ward just south of center of Section 15, bearing slightly south of east. It
continues with this trend only to south vart of Section 1Y south of center. A

valley there runs south Jjust east of center of Section 23 and across northeast
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part of Sectiom 26, It is 80 - 120 rods wide and is below Lake Algonauin level
on line of Sections 23 and 26, ¥rom center of SE% of Section 25, the esst

cluff of this valley bears northeast and passes Jjust west and north of the
school house about 80 rods west of center of Section &%, It contlnues northeast
past a druclin tc a voint &0 rods north-northwest of center of Section 24, Tt
there swinge around to the sontheast and passes 30 = U0 rods east of center of
Section 24 and strikes the line of Sections 2L and 19 about 60 rods from sonth
end. The beach there is gravelly, but generally in Section 24 it 1s a cut bank,
It curves northward sround a low humnock in scuthwest part of Section 1S5, then
runs a little east of south along east side of a prominent drumlin to a point
Uy rods southwest of center of Section 30, It then swiugs east nesrly to the

shore of Plne Lake and passeg around the east side of another drumlin that lies

m
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southezst of center of Section 30, Devonian shal
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e with
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dismeter cutcrops on scuth shore of Pine Lake, 1 mile northwest of Advsnce near

center of Section 30, The concretions show a radiated structure, (see specimens).

5 =~ 10 feet above the water. The chale extends up to a
neight of 30 feet, more or less. 610 fest = 580 feet. Shale concretions on

Pine Lake,

A =3 T 1 QLaptin
luU t Elng LaBXe 4 Seluviln

o
Jors

Sﬂﬁ feet on high drumlin nesr north end of linme of Sections 2% and 30, Anerocid
2G.060 = 670 feet at outlet of lake at south side of Section 23. Anercid 28,870
at George Johnson's farm, northwest part of Secticn 26 on a drumlin = %35 feet,

more or less, The altitude i¢ 15 - 20 feet higher 30 rods west st a drumlin
that cresses nesr corner of Sections 22, 23, 26 and 27

M. J. Slating's well, in Section 22, is 156 feet. Anercid 25,830 = 870 ft,

1. Clay 14 feet
2. Sand, coarse 15 feet
3. 3Blue stony clay by feet
L, sand (fire, silty) 30 feet
5. Water vearing gravel 6 feet

Water rose up 85 feet or to top of sand. Cost $200. for well,
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Anercid 23,850 at Johnson's at 1:15 p.m., when it read 28,870 1-1/2
hours ago. Aneroid 28,970 ir swamp north of center of Section 206, For outlime
of swemps that intersect thie peninsula see tewnship map. Aneroid 28,820 on
hill in northwest part of Section 36 at 2:10 p.m., F¥rom here I go south 2

miles, then west a mile, snd mop border of Lake Algonavin back to Ironton,

September 11, 1902, 7:50 a.m.

Aneroid 29,160 at Pine Lake at Charlevoix. I take train to Xllewortih.
Anercid 29,070 on Algonouirn beasch. Aneroid 29.0U0 at outlet of sast Twin Loeke
= 700 feet, more or less. Aneroid 29,010 at overhead bridge south vpart of
Section 23 = 725 feet, more or less. Aneroid 29.010 = 725 feet, more or less,

at Phelps. Aneroid 29,140 at Ellsworth = 621 feet A.T.

I drive esst on north side of beach of Intermediate Leke slong base of

hiils north of me intc Section 18, South Arm Township. This ssction is swamp
except in southwest, northeast and southesst corners whichk have drumling, I

&0 north between Sections 18 and 17 and find that Sections 18 and 17 have
drumlins in the swamp that was covered by Lake Algoncuin. These drumling

stood above the lake, for they are 50 = 75 feet, more or less, above the swamp
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18, 20, 21, 22, 28, 29, 30 and 33 have drumlins, but smong the drumlins are
knolle and short ridges of gravelly c¢r sandy constitution and the scuth edge
of Scouth Arm hns s decidedly moraluic uplant tract.

Bast of South Arm Lake in South Arm Township -- there are drumlins in
Sections 1, 2, 10, 11 and 1Y and a slight ridzing in the west part of Sections
12 and 13 on the west edge of an elevated morainic tract that is gravelly and
sandy drift, Drumlins run east on south side of Pine Lake about a mile east
of Advance and appcar in Sections Y 5 and 6, Wilson Township, T.32W., R.EW,
There is a swampy tract sbout 1/2 mile wide in Sections 5 and 6, 8 and 9, (see
map}. It trends northwest-southeast. There ars elevated morainic hills north
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cf it, 8K0 feet, more or less, A.T, in Section L' and farther east. South of

it is still higher tract, a point in southwest part of Section 7, Wileon
Township being 1,060 feet, and several on or near line of Sections 7 and 18

are 1,000 feet or more. This is sharply morainic with hills 100 feet higher than
sags among bthem, and is very hnmmocky. It seems to extend only to souvthweet part
of Section Y and northwest part of Section 16, and does not cover the east part
of Section 17. There is a low tract east of it, a mile or more wide, beyong
wihich I can see elevated land,

All of Sectiom 18, the west half of Section 17, the west side of Sectiom 20,
Sectien 19, part of Sections 30 and 29 are morainiec and very rough. See rcunty
and township maps. I saw the south edge of this tract in latter part of July, sc
only drive todasy intoc Section 17. I crossed it on line of Sections & and 17, 7

el o

2 e oy VT A . Y Py = 3 Py - - ~ L. -
G, 1‘.}21 oy s 0N ., and Section }.3, ‘f.j\g}f., R.TW. Some hi}.lw, as shown in the
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township map, trend northwest=scutheast like the drumlins, but they do not have
till in such great proportions 2s the drumlins, but are, instesd, very largely
sandy and gravelly drift.

On my return I go west from South Arm on line of Sections 22, 27, 21 and

3

19 and 30, The highest altitude reached is about 875 feet on

N
[5%]
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\ord

0 and 29

L

drumlins in south side of Section 21. Huch of Section 21 is nearly that high,
The altitude is nearly as great south from there in Sections 28 and 33, as
noted in July.

I take train to Bellaire in the evening.

September 12, 1902, 8300 a.m.

[y

Aneroid 29,110 at Bellaire, oll feet. I drive west to Grass Lake along

ot

oth up to about 650

O

south edge of s prominent range of knobs. The slope is am
feet on line of Sections 24 and 25, out om line nf Sections 22 and 20, the

humnocky topography comes down to €30 feet. This altitude probably represents
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about the level of Lake Algoncuin. fhere is ccnsiderable clay on the slope
velow this level on the line traversed by the wagon road. Aneroid 29,490 at
drass Lake. This is at base, 590, and vperhsps 595 feet.

There 1s =n uplant with rather smooth slopes west of (rass Lake excent =
group of knebds in Sections 1, 2, 11 and 12, The smooth upland part has ridges
with a trend northwest-scutheast that appreach the drumlin in form, though not
guite so regular. he altitude in Sections 34 and 35 is sbout 700 - 725, and this
is avout the gensral altitude northwest from there between Torch and Grass Lakes.
It is much lower than this strong morsine ancrth of Grass Lake which reaches
850 =~ 875 feet or mcre. The group of hills in Sectione 1, 2, 11 and 12, T.29N.,
R.8W,, probably reach 800 feet A.0. Smnll boulders are numercus on the smooth

slopes and there ars occasional very large granites. The boulder tract bordering

I3
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Clam Lake is very narrow., A rise of 100 feet or more is made withi
north or south. The uplands scuth of this lake have about as emooth slopes as
those north, at least im Sectiocms §, 10, 1% and 15, and they stand 700 - 750
feet A.T.

Horth of Clam Lake outlet there is a gravel tract formed by Torch Lake at
a level abcut 12 feet avove present level, There is another beach or cut bank

about 30 feet higher., South of mouth of Clam Lake there is beach between Thayer

Lake and Torch Lake at avout 630 fse
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The moraine or upland sets in immediately east of Thayer Lake. There is s gap
1/ - 1/2 mile wide south of this uplant through which the Pere liarquette

Railroad passes,
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Anercid 29 U470 at Alden Station, L&

This is at level of bdase of & cut bank emst of the station. Back of this, 20 - 30

L+

reds, is the Algonguin beach which stands 25 feet aocove the station at 631l feet

crevelly to within 1—1/2 feet of top, but the top is sandy. It is a
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well define Deach ridge with n depression several feet deep back of it. About
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1/2 mile scouth of Alden Station the Algonauin beach crosses the mouth of a
ravine and has = deoression & — 10 feet lower back of it. High hille set in
1-1% miles east of southeast of Alden, tut for thet distance back, the altitude
scarcely exceeds 700 feet A.T. Uorth of Alcen for 2 miles I feound a humnocky
border of upland that is very gravelly and sandy. Phis only rises 75 = 100
feet above the Algonguin beach, or to 700 =~ 725 feet A.7.

Aneroid 29,1485 at south end of Torch Loke st 11:30 a.m. = 591 feet. The
Algonguin beach is a ridge of coarse gravel where the east-weet road crosses in
soutbwest part of Section b, Aneroid 20,300 = 750 feet, more or less, on upland
near corners Sections 1, 2, 3, 5 and 36 at Loring Hoopfirs. The well is 100
Teet deep here. Thie is northeast of Bection 2. P. Haller in northwest corner

Section 1 has well 105 feet. At school house in Section 36 (northwest part), a

™

well is only 61 feet, and »t ir. R. Tox's, 2 shori distance north, a well 1s 65

feet. There is considernble hard stony clay called hardpan. Aneroid 29,320 at

e o . e - o~ - -
kr, Fox's, Aneroid 2%.300 at corners Sections 25, 26, 31 and 36 on a swell,
Anercid 25.34%0 at Prank Hisby's in scutheast part Section 26, at 12:25 p.nm.

ridge show a slight minor ridging in northwest-southeast direction that
suggzests the drumiin in form, The ridges are 20 feet, more or less, high, 1/8
mile or less wide, ani 1/h - 1/2 mile long. The drift here is not so clayey
as in the drumlin regiou, dut has so much sand in the till that the roads are
sandy. 3oulders ars not so nuwsrous as in the district travsrsed this moraning
from Bellaire to Alden,

Aneroid 293345 at kr. Hisby's et 1:15 p.m. There are knolls of sandy drift

<t

. . . s
n north part of Se is on the Algonguin

'-J.
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beach mach of the way in Sections 2It and 13, It is back about 1/4 mile from the

i
n
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lake. In Sectiomns 13 and 12 there is a low tract back of the gravel ridge for
1/4 to 1/2 mile in olaces that was rnrobably covered to » shallow ds spth by the
lake. The upland bdack of it is low, only 30 - 5) feet above Lake Alsgonauin
level, or 560 - 680 feet A.?. There is an exteasive tract of graval of Algonouin
level 2t north end of Y1k Lake east of Birch Lake —— & square mile or morse. The
road leading northeast is fully a mile on this gravel. I rise to the upland in
northeast vart of Section 2. The slopes are smooth, and there is s slight
tendency to ridging in north-northwest = south-southeast course. I reach the
crest of one of these slight ridges at Hr, Hollenveck's in southwest part of
Section 36, 7.30H.

Aneroid 29.240 = 800 feet, more or less. On the slopes of a raviae

crossing north part of line of Sections 35 and 30, thers is z clay without
pebovles =— bluish and greenish in places, but generally yellow, This is capped

by a few feet of bouldery drift. I noticed several cuts in roads along east

side of ulk Lake in which a fine sand, nearly free from pebbles and with bedding
contorted and disturbed, undsrlies a fsw feet of bouldery surfacs drift. ILake

Algonouin extended up the ravine in northeast part of Section 35 to within 120 -

R, S PR . J— o . I T - S e . . a fos
120 rods of east line of Section, but north and south from the raviane it is 1/:
mile or more west of Section line. he east half of Ssction 24 and northeast

part of Section 25 have high land, 280 feet, more or less, above Lake Michigan,
The surface, as viewsd from the road, on line of Sections 25 and 20, seems more
uneven and slopes less smooth than the tract I =m on, However, it is not sharply
morainic like the tract northwest of Bellairs,

Aneroid 29,300 at school house on gensral level of upland in northwest part

&)

~ s P . . . . 3 o a . .
of Section 25, There is n lake east of here 40 =~ 50 feet lowsr, Aneroid

29.360 at lake outlet. The cutlet is bordered closely by drift knclls that

3/% mile west of this smzlllake, and there is said to be a considerable amount



of sand and gravel between there and the lake, but it is not much duned up

Ansroid 29,300 on upland at corner Seciions 13, 14, 23 and 24, It is mors
andulsting east than west of this read as far north as corner of Sections 11,
12, 1% and 18, but for a mile north from this corner, the rosd is on the crest.
Aneroid 29,270 at corner Sections 11, 12, 13 and 1Y, The surface here is very
slightly wavy =—- swells 10 feet or less., The soil is & little more sandy than
in flatter tracts to the south,

Aneroid 29,290 at hill on line of Sections 1 and 2, Aneroid 26,350 at
lowland tract north of hill. This opsns out to the north&est into the Lake
Algonguin plain with a gently undulating slops. There is 2 ridge of the

heavier drumlin type in east part of Section 2, trending about 59 east of south,

lyinz Jjust east of the road. It is 15 = 20 feet high and 30 - 40 rods wide and
nearly 1/2 mile long. Hast of it 80 -~ 100 rods, is a less regular ridge running
eutirely across Section 31. It is 20 - 30 feet high inmwrth half of Section where

it is most regular. This ridge contains scme sand and gravel and clayey sand.

€5 . L304

There is 2 small drunlin running south about 20 rods from the north line of

)
2

Scetion 36, T.31W., R.OW., about 40 rods west of township linme. It is 15

§

L)

et hizh and zbout 20 rods wide, Phe south end of line of Sections 25 and 30

8 on a similar drumlin for stout 80 rods., There is one cast of the road in

e

Section 30, and two west in Section 25, The latter are oval or but slightly
elliptical. These drumlins contain much more sand than those east of Torch
Lake,

Aneroid 29.370 at level of Lake Algonquin about 100 rods from south end of
line of Sections 25 and 30. The lake cut the 2nd of a drusmlin east of this

road and there is a very bouldery tract for avout X0 rods north into the lake
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plain. There is o descent of 25 feet within l/ mile north to where ath&?r%ﬂﬁi”bﬁ”

gravel tract sets ia that the road follows northward, winding a little to =

belt of cGunes that set in a mile south of Torch Lake. There is a vouldery,

cobbly low ridge, runcing nearly into Torch Lake Village from the south,
Aneroid 29,415 at Toreh Lake Post Cffice, about 25 feet above Toreh

Lake. There is a nearly continuous strip of dunes from here to Zastport. It

on the crest the narrow strip that separates Torch Lak

e from Grand

[
n

Traverse Bay. This is gravelly and cobbly, with some boulders. Its height
seems to be 20 - 25 feet above Torch Lake. The dunes rise 10 = 20 feet and
ocecasionally, 30 or 40 feet above this level.

Aneroid 29,420 on gravelly beach at north end of Torch Lake abt Zastvort
= 605 feet, more or less, Ansroid 29.335 at possible shore of Lake Chicago,
(087 feet) 106 feet above Torch Lake, See notes late in July. Anercid 29.270,

750 feet at M. £. Byer's house in southwest part Secition 5.

&

Aneroid 29,230 at k. H, Byer's. Same at 6:40 a.m, = 750 feet (Barometer).
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of middle. I go sonth on line of Sections 8 znd 9, 16 and 17, between drumlin
tidges that trend a little east of south. There are sharp esker—-like ridges
with hwamocky crests in Sections 17 and 20 on sast side of Torch Loke and at a
level 100 feet, more or lsss, above the lake,

Aneroid 29,030 on crest of a drumlin near west end of line of Sections 156
and 21. There is another drumlin just east of it that is 20 - 30 feet higher
than this, about l/u mile north of the road between Sections 16 a 2i. Aneroid
29.020 on drumlin west of middle of line of Sections 156 and 21, It is 15 - 20

feet higher 40 rods north. This runs 1/2 mile south into Section 21. There

seems to be a drumlin in woods in southwest part of Section 15,
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Aneroid 29.220 at shale (top) on line of Sections 135 and 22, Aneroid

ravine

b

25.275 at level of Lake Algounauin, There is = gravelly beach where th
opens into Intermediate Lake valley near coraner Sections lh, 15, 22 a2nd 23,
There are hummoclks on west side of Intermediate valley from Central Lake
south. On east side, there is =2 slight ridging on uplands 1/2 mile or so
back, that approximates the drumlin form. I saw no well-defined drumlins,

however, on this high upland farther east in this county, but they set in in

south part of South Arm Township, Charlevoix County.

ol s o % £ - Lt - s PR
Aneroid 29,355 at Central Lake Station, 531 feet A.T., at 3:15 a.m,

Looking un the valley from Csatral Lake Station, I can see o drumlin in south—

Bars 3 anocthner avout & mile north at the west biuff of

- o meodo I < P
gasv pal % 280

o
Intermediate valley. I take road to Bellaire west side of Intermediate Valley,
For a couple of miles the Algonauin shore is 1/ mile or more west of this road,
but from there to Bellaire, the road is near the shore. For almost z mile, 1 - 2
miles north of Bellalre, the Algonquin shore is marked by s definite sandy

beach, standing several feet above a szg back of it, but wsually there is

simply a smoother surface up to the level at which the lake stood then above

that level. There is a hummnocky, morainic topography west of Internediate Valley

g+ find
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Aneroid 25,400 at Bellaire at 9:45 a.m. Roswell Leavitt, of Bellaire,

o

tells me that a nugeet of copper weighing about 75 pounds was found on a farm

¥ Bellaire now has it., It was found about

north of Hastoort. Chas.

o
|3
i

f. Ball o

g
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e
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15 years ago. There was a copper knife found in Jordan Township in Section
It wae 9 inches long and an inch or more wide at base, A copper arrow or
spear was found on the hill west of cemetery a wmile west of Bellaire, in south-
east part of Section 23. Stephen Eldridge, of Bellaire, states that a copper
nugget was found about 30 years ago in sartin Township, Allegan County, that

welghed 120 pounds.

Aneroid 29,1410 on sumait in Section G, T.29H., R.&8W., avbout level of
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Alconquin beach. Aneroid 2¢.350 at Williamsburg. Aneroid 29.LU5 at Alden
ation = 603 feet. Aneroid 29, 44O at Barker Cresk, This is near the level
of the Algonouin beach. Aneroid 29,150 at Angell. Swaap on west side of
railroad for 2 — % miles south of Angel, and a ridge on east. It is very
hummocky to within 1-1/2 miles of Angel, but farther north has rather smooth

apids. Hlk River has 9 foot fall over dam at

"I.:

slopes. Aneroid 29.480 at Hik |
¥lk Rapids to level of Lake Michigan, The station is 59# feet, and there is

& bank back of it (west) about 5 — 6 feet higher. Amneroid 29,410 630 feet at

k Rapids cemetery. Ameroid 29,420, 648

feet on till ridge in northwest part of Section £7 on
L. R, Smith's farm., This is a stiff clay, very smooth surfaced, and trands a
little west of sonth., The well at Smith's is 112 feet deen. It entered blue
clay at 12 feet which extended about to water at bottog, Aneroid 29,120 at

foot of a till ridge in north part Section 33 proovadly on lake margin., Aneroid

nases to west eide of read and runs zouth
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a litvle beyond county line between wagon road and railroad. The one on which

o
,x

Smith'e house stands runs sounth on west side of railroad beyond the county

ne o Tobosco Lake road. Hach ridge is 1/U mile or less in width and very

i
[

smooth like drumlins., I go west on county line and cross to a sandy ridge Jjust
west of the Hlk Rapids and Traverse City wagon road. There is a steep vank 25
feet high here on its west side., The ridge stands & — 10 feet above & plain
back of it. Perhaps it wes formed by wind, There are low undulations along

this 41k Rapids road northeast from here for sbout 2 miles, or about to center

of Section 28. I follow road towards Traverse City from county line, soon coming
to the deepened outlet of Tobosco Lake. It was cut origirally through the

Algonauin beach and a little blue till to a depth of 17 feet. It has now been

cut aritificislly about 10 feet deeper threugh blue till,
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Aneroid 29,430 on Algongnin besch at outlet of Tobeosco Lake. The besch forms
the west side of the lake from asar north end, There is a sag at the north end asg
well ns at the outlet to Tobosco pond (wherecut has been made). +West from ths
Algonguin veach the cut is in sandy gravel., There 1s an oval hill in west hnlf of
Section 7, atout 60 - 70O feet high, covering 100 acres or more., It is longest

north=south. A ridge in east part of Secticn 1& trends north-south and is drum-—
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another large oval hill 1/Y mile soutbweet of Yubs and there ie high land for two
milee scuthwest from there along the border of Traverse Bay. There are smooth

slopes and large swells covering 40 mcres or more each. that rise 20 feet, more or

less, above genersl level, Anercid 20,340 on hill in Section 25. Same a2t line of

Sections 26 and 35, There are very smooth slopes and a tendency to ridging north-

e N - AL b sevr ] S o L IR OIS SR "HP 3o
south, but not definite drumlins. Somewhat oval or slightly elliptical forms occur.
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high

ne of Sections 30 and 31 near west end,

f=n

Aneroid 29,240 on ridge on 1
for 1-1/2 miles north of here, Anercid 29, 340 where road bends emst in Section 21.
Ridge east 60 - 80 rods is 25 feet higher and bhas drumlin shape. Another west of
read in Section 21 if 1% - 20 feet high and drumlin shaped. South from here there
is & more hummocky surface than north. The drift is largely %ill,

Aneroid 29.470 at Angel at H:30 p.n. This is only a few feet above [ovosco
Lake and probaoly bvelow Lake Algonquin level, though there is not a definite cut

back along the face of the high land east of the station. There is n lowland

line. It there changes to gentle undulaticns near Williamsburg. There is a

similar velley from a mile west of Bob's northward to Yuba, fullyg s mile in width.

% fry

1/2 mile north of Angel north-

>

The drumlin forms seem to be well defined for about
ward to ®lk Rapids, but south from here they nre rather poorly defined and ovut few

vlaces whers there is any north-south ridging. “hat little ridging there is for



two miles south of Angel is north—-scuth., I take train tc Williamsburg from Angel at

i L Bl z 2
t:35 p.m, Therc is a rise

of 10 feet or more

the railroad.

Aneroid 29,340 at Williamsburg

per mile in this

5:00 p.m.

I take train to Traverse City,

September 11, 1902, 9:00 a,m.

o0

Aneroid 29,

A

4.7, Anerotd 29,445 at base of bdlu

River. 25

O
A
o

at top of

£

Aneroi 7

Mile Post 3 from Traverse City on G

slope is a slightly veboly sand, A

sand

(See notes

iff below

wlal

B

ol

. R. and

bout 1/2

690

I. R. R.

in July.)

Lg% at Park Place Hotel in Traverse Cit

mile farther

593

- DG feet.

sand plain on east

swamp on west side of

feet, more or less,

Thisg

south,

gide

The material exposed on the

bounlders and cobble

Uf o
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stones are exposed where road cuts into slope. About opposite Post U4, this

rlain breaks up into an irregular surface, and within 1/2 mile south, strong morainic

the th f the
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and morain ¢ the

level of this terrace and tnere are recesses in the moraine with but little higher

altitude than the terrace,

Aneroid 29.#20 on the terrace at ¥ile Post 5. DBoulders become very numerous

on this river ferrace about 5—1}2 miles from Traverse ity near middle of Section

U T 270., RJ11¥W., and there is a more clayey soil then to the north., There isg a

rapild rise from hers up to Keystone on this tervace,

Anercid 29,360, 099 feet at Xeystone Station. This is on slope 10 = 12 feet
above the terrace, bubt there is, Jjust south of here, a fterrace as high as the
station, and the terrace across the river at Sritner's is fully as high. Aneroid
29.400 st Boardman River, 1/2 mile southwest of Keysto Aneroid 29,340 on
terrace west of river near 3Britneris. ‘There are boulders on this terrsce and a
st1ff clay outcrops at about 10 feet below the top. The boulders are in =z gravelly

11 in bluff scuth of Britnerts,

,.4.

id 29,130 op of %

and eandy material., Anerc at

snercid 29,140 490 feet, on general level of sand plain 1/2 mile south of

Britner's,

..33..



There is a narrow strip of this plain on north side of Boardman River,
directly east of Keystone. ‘"he outer ridge of the Grand Praverse morsine is
entered oy 3oardman River within 1/2 mile north of Britner's, and there are very
snarp knobs for 2 miles north from there. Directly west from Britner's, on uplant
north of the Pere parquette Railroad, thers are o few low swells on the s=nd plain
about like those noted in July. I go east to Mr. Bonnell's at center of Section
14, across 2 smooth sand plain,

Aneroid 29,130 = 900 feet at Bomnell's, There is s chanuel in the sand nlain

ambh ~Ff hara gade 1 sat doman [Anavaid 90 TE€MY mrd UN wade 2n w34
s80UTL CI nerse v et assp \anerolid <y,a0U;) and ») rods 1o vid
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It runs parallel with Boardman River from east-southeast - wost-northwest. It
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to the west and crosses inte Beoardman valley at Britnerts. I follow the sand plain
esst to vayfield Station. This is in valley about 60 — 70 feet below the level of
sand plaih., Aneroid 29.18% at Mayfield {834 feet?). Cn this trip east I noted
that the plain extends about 1-1/7 miles south, its south border being in Sections
35, 36, 31 and 32.

Aneroid 29,090 on plain scuth of Mayfield 1/2 - J/% mile. The moraine sets

in 1/2 mile farther south. Aneroid 28.990 at Xingsley = 994 feet A.T. The
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wide extending up to Xingsley from the north,
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Mr, Arthar Durga, of Heal, made a well for Henry Sichliber near center of
Section £, T.278., R.11W, 293 feet. Altitude of well about 1,025 feet., Tt was

clay for U or 5 feet and the rest was sand. Water rises 12 = 15 feet. R, Wiedoft,
on west side of Ssetion 6, has a well about 220 feet. It is perhaps 75 feet lower
there than at Sichlibers. L. Ruthardt, in northwest part of Section 5, a2t an
tude scarcely 900 feet A.7., has a well 230 feet. It penetrated a good deazl of

blue clay. Water rises only 20 feet in it. A well for frank Clark, in east part

Section 3, T.28N., R.10VW., is 160 feet and weter rises within & feet of top. John

Wiley, about Y4 miles south of summit, one mile south of Grand Traverse and Yexford
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county line, has 5 well 190 feet that water rises about 100 feet, It has 25 feet
of sand at top, then 75 feet of blue cley, thzi flae sand - 6 feet, then blue clay
to near botbom. VWater was found in coarss sand.

[vd

aneroid 28,960 at Kings

s

-1 Ao Y 2y 3 Lo
o.m., $9% feet A.T., Thers is a gently

\)\l

ley at 24

\_

undulating high tract 1,080 - 1,075 feet A.7., for 1 - 2 miles southeast of

Kingsley. Por two miles west of Kingsley, I find a very sandy drift with but few
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middle of Sections 1 and 12, but there are few boulders with it. The topography

is a strongly morainic knobd and basin tyve, with wvaristions of 100 feet in level
in the sandy part. The clayey part has ratisr sharp knolls, bui not basine,

Aneroid 25.8725 at summit near sast end of line of Sections 2 and 11 = 1,100 feet

Q

sand 12 - 1Y feet then clay

fu
713

at Mr. B, A. Stines. His well is 55 feet., It

o N o : B 3 3 ] S
S5 =+ Teet, then sgand and gravel to walter,
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Water rises oaly 15 feet. Anercid 24,%U0 = 1,075 feet. There is a nearly plane

tract in Sections 3 and 10 on which thers are a few toulders. The soil is s sandy

loam., Fhe line of Ssctions ! and 9 crosses a swamp Just of Hannah Post Office,

. c A oy e _ - e . . )

Ansrold 28,5870 at swamp. It runs north-south for 1.2 mils or more iantc Section 3,
; . Py i ) 1 3 il .2 s

zad spreads out in Section Y% towards the west sida, There is a gently undulating

tract west of here, with swells 10 - 20 feet high.
Aneroid 28,840 at corner of Sections Y, 3, 8 and 9, There is 53 high an
altitude for a mile or more south from hers, This seems to be a till tract, T go

south between Sections 5 and U, comine to a more sharply ridged tract near the

of 1%

(+

het etsnde higher than the zently undnlnting tract south

5 2 ¥ e ek RN ¥ 3 Z = % L - &
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townehip line

(]

Anersid 25,300 at sunmit on road on line of Sections 32 and 33, 3lair Townshinp,
1,000 feet, more or less. There are points 20 feet higher in fields nesarby.

Aneroid 29,017 in olain north of moraine, near north end of line of Sections

28 and 29 = 900 feet, more or less. The south half of Sections 23 and 29 is nearly



all c¢un the morsaine, but it ends only = little into the northwest guarter of
Section 29 znd none into the northeast quarter. The south half of Section 27 and
socuthwest part of Section 26 are umon it. Section 30 is movrsiaic, excevnt on the
north border. From there, the north =dge of the morsine dears southwest and from
Section 27 it Uesrs east of south, su Sections 27, 28, 29 and 20 are at the north

side of a spur. There is a tamarack swamp north of this morains in Sections 21,

o

A
A

SE
e WS

n

2 28 /2 - 3/4 mil . It st

%]
[e4]
,,_n
&

x7
1 9 !

-

ot

north of 1t, out provably has clay at lsse depth. Its wetness may be parsly
becanse of receiving the water from the moraine south of it, Anercid 29.020 in
swamp = 890 feet, wore or less. Setsey River draing this swamp and has ite head
in it, This plain is lower two milss north than at the swamp.

Aneroid 25,050, There are, in Sections & and U, few low swoells with

o

channels around them, and in these channels are boulders. Aneroid 29,120 in ravine
at Pere Harquetie Roilroad sun line of Sections &€ and 9. There is till on the norsh

side cf this moraine up to within 20 - 25 feet of top. Aneroid 29.060 at top of
till,

Aneroid 29,035 at top of bluff, There is cobbly drift here and low swells of

cobbly material sete in Y0 - 80 rods nor h, and the aneroid reads 20,020 on these
oo = s 4y e '3 s . Y
Just south of corner of Sections Y, 5, 8 and 4, Blair Township. This is the Wavy

tract west of Britner's, noted this morning from plain socutheast of here, There

is & richer soil in Sections 4, 5, 5 and 9 than farther south on tais plain, thers
belng a sandy soil to the south. There cesms to be earthy material with the

cobble in s0il in the four sections nsmed. In Sections U and 5, there are numerous

*h land is plane

0o

deep basias, 20 - L0 feet or more, but among the basina, the his
and rises to about the strong moraine north of it,

Anercid 25.990 ia pitted plsin at township line, corner of Sections U znd 5,
52 and 33, The morsine crosses to the southwest coraner of Section 33 and touches

1

the north edge of Section U, but Section 5 and southwest pairt of Section 32 are in



the pitted plain. COaly one-quarter of Section 32, in northeast part, is morainic.

larry Perry's, in southwest part of Section 32, is 130 feet and largely in
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gravel, Aperoid 25,990 at well = 925 feet, more or less. 7111 sets in about the

o~

3

middle of line of Sections 32 and 33, and the moraine is strong from here porth,
Aneroid 28,9540 = 960 feot on highest vpoint on road on line of Seetions 28 and
29, Garfield Townshio, = short distance south of center. From here, there is a
rapid descent to a valley in south part of Section 21. Aneroid 29.175. There is
t1l1l on the slopes here, but it does not extend far east, for on turning east at

sy ween b | P S h
andy KINVeL, There is a low

3

gar center of Section 21, I anter
ridge of this ssndy gravel running north scross east part of Nil of Section 21.

cve the high sand plsin noted this morning. Anercid
29.170 on this sand plain at line of Sections 21 and 22, where road turns north

= 725 feet, more or less. North from here, abous 3/“ of a mile (on line of Sections
15 and 10), basins appear on this sand plain and continue north for a mile to the

north end of the high plain. There are a few boulders and some cobblestones on

ot

these slopes. This seems to be an outwssh apron from a terrace of ice thn
reached only to south side of Traverse City and laid almost within the limits of
the lowland bordering the south end of West Arm of Grand Traverse Bay.

! % 1o - e eV o

Aneroid 29,200 near the north end of the high sand plain = 700 feet, more or

%

less at corner of Sections Y, 10, 15 and 16. The plain extends avout 1/U4 mils

jol)

into Sections § end 10, but the road descends from it to the level plain through
a ravine in Section 10, Aneroid 29,290 at south edge of low sand nlain in Section

10, = 620 feet. Aneroid 29,305 at south bluff of Boardman River. Anercid 29,320

at Park Place Hotel, 592 feet A,T., at 6:20 p.m,

September 15, 1902, 9:30 a.m, « Traverse City

Aneroid 29,385 at level of Praverse Bay. Aneroid 26,375 st i, and ¥. .
Station = 590 feet, more or less. I take srain to Honor,

-

Aneroid 29,320 = 6l9 feet at Hatch's Crossing. The sag may be a few feet

—37.—



lower south of this Station, but not less than 630 feet 4.7, Aneroid 29,370 at
Fouche = 600 fzet, more or less,

Aneroid 29,350 = 625 feet, more or less at Sohn. Railroad gives b0 faet,
Very little change for » mile southwest, then rise begins up a swampy narrow
valley,

Aneroid 29,220 at Cedar RKun = 730 feet A.7. (760 Railroad). Till is cut
into 1 mile north of Lake Ann under gravel st & — 10 feet., The sltitude in cut
15 feet deep is about 15 feet above Lake Ann Station. There is gravel 30 - 40 feet

1

1igher, east of Lalke Ann,

¥

Aneroid 29,150 at Imke Ann., (Arcund 790 feet.) HRailroad 820. Aneroid

Aneroid 29.1H0 at Platte River Junction at 17:50 a.m. = 800 feet, more or less,
AT, I take train to Honor.

Aneroid £9.230 a2t Allen Ssation. Thsre is an upland plain here, 75 feet,
- N . i s . . PN .- - PR
more or less, above station. The swamp is 1/4 mile, more or less, wide,
Aneroid 29,270 at John Wardls Camp = 700 feet, more or lazss, A.T. Aneroid

29.330 st State Road = 65D feet, more or less, This is in Section 15, Homestead

Township. Aneroid 29.370 at Honor at 11:45 a.m,
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	September 1.  Mackinac and Petoskey with Taylor.  Drive southeast from Petoskey, short circuit.
	September 2.  Drive southeast from Petoskey long circuit, past Littlefield and Epsilon.
	September 3.  Drive Petoskey to Alanson with Taylor.  Drive northwest - Alanson to Pleasant View and Petoskey.
	September 4.  Petoskey to Charlevoix by rail.  Drive east from Charlevoix with Lane, Taylor and Parmelee.
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	September 11.  Drive from Ellsworth to East Jordan and Advance and back.
	September 12.  Drive from Bellaire to Alden and along west side of Torch Lake and Byers.
	September 13.  Drive Byer's to Central Lake and Bellaire.  Drive from Elk Rapids.
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