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Hotes on studies in quadrangles SW of Saginaw Bay having %' contours,
September 22 - Uctober 29, 1919,

This notebook continues from HNo. 269 as notebook 270 deals with the
Northern leninsula work August 16 to September 17, 1919.
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Rotevook 271

September °2, 1919, Middlston, Michigan.

With F. #. Jscobs,university student from 3t. Johns,I drove south two
miles across featureless till plain then turn east and cross Pine Creek
tributary of laple River and rise into s morsine.

Tin Pill Sheet Uver Sandy Jeposit

There is a slight outwash deposit outside the moraine from Ferrinton

south ezst to here but below here the moraine exbtends to the border of the
stream. #e find that till has been lzid down over s fine sandy gravel
nlong east side of this stream and Mr. Jacobs takes a kodak view of an
exposurs on eash side of N=3% road near south end of line of Secs. 20-21.
The till is only 5-6' anywhere in this exposure =nd but 2' where view is
token. W%e passed another exposure an south part of Sec. 2§ Fulton Twp.
The morazine comes to The outle% in ¥3 pard of Sec. 32 and there is ocutwash
on the strin of high laza running SW into west part Sec. 32 in 2 bank of
Pine Creek. I*t 1: partly above 725! contour. Lake Saginow seemed likely

to have stood this high for only § miles NE of bere in Sec. 30 North Star
Twp. This snore is THO'.

Tilting of Beach

In fact the highest Arkona should be nearly 725' for it is 735-740' a mile
S of Horth Star or 10 miles from here and the differential uplift is 15
$c 20 inches per mils. Hrosion and bouwldsr concentration becomes con-
gpicuous below 700 contour or just below the Second Arkona beach.

Grand River Oubtlet

Mr. Jacobs took a kodask view looking SE over the outlet from Sec. 32
Fulton Twp. to Sec. 4 Hssbx Twp (T. 8ile, 3%.). fe were high enough to look
over tree tops to the morains in Secs. 3 and 4 dssex Twp. There are sione

niles in th ?nnggwanvsﬁ and sloves show the effect of the concentration of
ha

pil the fors and slopes show the e
coarse material by removal of fine msberial in the outlet., The distance
agross the outlet here 1s over a mile so there will not be much relief
shown in this view, It is a very impressive feature - z channel 80° deep
and over ¢ mile wide cutting right through the moraine and the $ill plain
west of it. The till plain is almost 707 above the floor of the outlet on
the west edge of the Ferrinton guadrasngls - and the islsnd of till in the

outlet is also 70! above it in Sec. 7 Zssex Twp. and Sec, 12 Lebanon Twp.
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Je crossed the outlet at Maple Rapids and noted the filling in of material
by Pine Creek so as to make » strip of dry land accross the outlet through
the midst of which the creek is now flowing.

Features NHear Haple Rapids

in of sandy gravel which seems %o have been de-
o of Bacond Arkona. for it is zlmost at ?Q(‘}’A’fi
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There is an interesting gravel bar running S% from this plain to the B-W
line road in Sec., % Esx nsar its west end. Mr. Jacobs took o kbdak view



of it looking NE to Maple Rapids. It is above 695' all its length and at
N3 end barely catches T00' contour. =HZast of iaple Rapids is a higher
plain 710 to 715' AT. The part that is 720-725' has a gravelly sand cont-
ing a few feet thick, but lower parts have till at surfaces It secems
likely erosion has removed this coating of gravelly sand in such places.
There are slight ridges 3 feet or so high that catch the 725' contour.
These look like stream bars and are lilkly to have been formed at an early
part of the cutting of the outlet either by Lake Saginew or the highest
Arkona. The material may have been left as outwash from the moralne that
lies east of it, but if so there seems to have been subsequent modificatim

by the stream issuing from Lazke Saginaw.

Moraine In Issex Township

This moraine hss strong expression in Secs. 3, ¥, 9, 10, 15 Bssex Twp. with
a few points that use above 775'. Its outer border has morainic aspect
down to sbout 725' in the sections Jjust named or to the level at which
stream action bezins, or the level where sand and gravel were laid down by

water action outside the morains.
The Island®

W@ went on the island west of Maple Rapids and followed it to the west
edge of the map or to the line of Sec. 1Y and 15 Lebanon Twp. It has on
the top a rich clay loam soil. On its siopes and in the beds of the channds

each side there are bouldery concentrates =3 in the channel east of Maple

Rapids.

We went south across the south channel to the Session School at east side
Sec. 22, This ig fine till plains on which there are shallow basins. These
sesm %o have been tile drained as they are dry. :

Drei nage Featurss

We Went east 3 miles through Secs. 23 and 24 and 19 to Hayworth Creek valley.
#e are surprised at its small size for it looks no larger than the natural
product of present drainsge and not sc large as one would expect for a
channel fed from the Imlay Outlet waters.

Pects Creek which comes into Hayworth just above here and which is entirely
outaide the range of the Imlay Outlet has a2 valley about the same size as
Hayworth Creek valley. It has hills of - ... . .  from remmants of
the till plain. These streams seem to have started cutting at about 720!
contour and on down to 67% at their junction - or only 45' depth of post
glacial work.

The part of Hssex Twp. between Hayworth Creek and the Cox drain channel
and that channel as found later was covered with sandy gravel bul this ares
. not reached in todays work. (See notes Sept. 30, 1919 for this ares)
((From "as found later —- is an over written insert. HMil))

#e went south through till plain to corner of Secs. 29, 30, 31, and 32
Essex and then east 3} miles to see the junction of Bouth Swagert drain and
Heworth Creek and the chamnels in Sec. 26 and 35. This valley has very



indistinct bluffs on the north in Sec. 28 and low banks et scuth edge in
$ec. 3% about 10-15' high. There is a gravsl bar ai corner of Secs. 20,
27, %4, and 35 that runs % and stands above 715 contour.

(5ee notes Sept. 23 for district east and the height of water action up
to 725-7301)

#e went south on line of Secs. 34 and 35 Hssex to the North Swagert Drain
and find its west slope is clayey till, but the east iz sandy.

#e went west a2 mils along town line on 2 clayey tract that is low snough
to have been covered by the drainage southwest through Swagert channel
being largely below 720'. We went south on line of Sec. 3 and 6 Bengal
Twp. to the drain.

N - % 5]

On turning west we pass what seems to have boen an island in the old
drainage, the lower limits of the island being at sbout 725' contour. It
reaches TH0'., ‘Yest of it is a very flat tract standing between 720 and 713

whose banks are defined on the west by the 725 and 730 contours in Secs.
£ and 17. This flat west as well a5 the Swagert channel seems o have

carried drainage southward across the 5%, Johns moraine to Stony Creek.
{See sketch map in back of notebook 269)

Till Ridge

We went west ascross a low till ridge that runs H=§ acrogss Sees. 7 and 18
Bengal Twp. It may mark an ice border - and connects st gouth with $t.
Johns moraine. The main wmoraine, however, pas:es west znd south of Fowler
as indicated on map at back part of notebook 269, p 94, §t. Johns moraine.

4e went to Fowler and then south 2 miles to the crest of the St. Johns
moraine (called by Taylor Fowler - MOA 53). There we turned east and
mapped the moraine ascross Bengsl Twp. {See note 209) and saw the place
where Swagert channel connects with Stony Creek in Sec. 29. Its valley
there is scardely # mile wide but it has higher bluffs than to ths north
for it is cut into the meraine. The bed is 716.5 st the divide in south
part of Sec. 20, so is low enough %o have teken the water of the Imlay
Cutlet for that is 725=-730' where it turns 5¥W in the 5¥ part of Hssex Twpe

I went to Mr., Jacobs house in north part Sec. 36 Bengal Twp. It is at
south edge of the Stony Creek channel. There is a till plain south of it
and the St. Jotms woraine north in Sec. 13 and 24 Bengal Twp. (See DeWitt
topograprh mep). The moraine liss north and west of Basswood Creek a north
tributary of Stony Creek. Mr. Jacobs says = low marshy and mushy tract
extends eastward zcross south psrt of Bingham Twp. which is drained ine
perfectly by Spaulding (reek. There are more sandy places in it. On iis
north side is a till plain that extends to the S5t. Johns moraine. This
moraine has very - expressions east of St. Johns, but a sort of wavy
surface with knolls 5-10' high runs easiward into theElsis quadrangle along
or near the Grand Trunk Railroad. Strongsr expression is shown for 2 or 3
miles west of Shepherdsville and around that village. #r., Jaccbs has worked
on this matter in some detail.
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We returned to 3t. Johns from Mr. Jzcobs house zfter dark so have no obe
servations east of Secs. 25 and 26 Bengal. We, however, touched the St.
Johns moraine nesr corner of Sece. 17, 18, 12 and 20 a2s it loops southward
a little beyond these corners H40-50 wds. (See map in back part notebook

269, also DeWkft topograph map)

"The Frairie” Gravel Plain, Jeak Moraine NW of $t, Johns

September 2%, 1919, 8t. Johns, Michigan.

I went north 2 miles then west 1 mile and north and N¥W across Sec. 31
Greenbush ITwp., I find moraine crosses S¥ part Sec. 32 and the swanp arowmd
through north and west parts of Sec. 31 and runs south along range line to
WE corner of dec. 12 Bengal Twp. 1t has gravelly knolls and gravelly
pockets in till knolls thst furnish rozd msterials for this reglen. This
moraine is stronger in Sec. %1 where it makes the curve than elsewhere.
It mey find continuation in & gontly undnlating strip 8K of SBwagert basin
in Sees. 1, 2, 3 and 10 Bengal Twp. 2nd thus parzllel the S5t. Johns moraine.
The ridge noted yesterday 2 miles oast of Fowler may u%rta‘a%@ with it.
I made an examination of the so called "prairie® in Secs. 25, 26, 35 and
36 Essex Twp. and find it over spread with a thin coating of sandy gravel

in which river bars are developed. OUne crossing the line of Sec. 25 and
26 just south of } post is above 730" and the general plain is 730-732° scuth
from there in eeuth part Sec. 25 Niéof %6 snd HE Bec. 35. It is evident
that some of the waters of the Imlay Qutlet here turned into the SBwagert
channel and made this deposit of sandy gravel. The gravelly bars swing
around to the 57 in Sec. 26 and 35 and descend toward the chamel., The
strips that stand above 725' mark them in Jec. 35. The sandy bars continue
3W below 725' contour and reach about down to 720' contour in iy part Sec. 2
Bengal Twp. and in central psrt Sec. 35 Hssex Twp.

Differential Uplift

From the RV psrt Sec. 2 southwsstward along Swagert chamnmsl there is s
blud silt reported to underlie the surface mueck which indicates rather
slack current from there to Stony Ursek valley Sec. 20 Bengal Twp. There
has probebly been as much differential uwplift in this region as I found
from Pompeii to North 3tar, 1% to 20 inches per mile. BSo this area of
sandy gravel in SE Hssex Twp. may now be relztively & to 12 higher sbovse
Stony Creek vullay than when the outlet was in operation. The gr&vel bars
in it at 730-732' are 14 to 16' sbove the level of the outlet in Sec. 20
Bengal. o when the bed wes cub down to this level there might have teen
471 descent in 7 miles., But st first the channel may have been started
at as high altitude as this deposit had before the differential uplift took
place - in which case there might have beeqn . © weler up to whers the
bare of sendy gravel sud the sheelt of sandy gravel were lsid down in Sec.

25, 26, 3%, =nd 36 dssex Twp.

Irainage Features

It is probablf there was no strong barrier in the line of the Grand River
outlet that stood higher than the course taken by Swaggert channel and
Stony Cresk. Part of the flow of Imlay Oullet may have followed the



present drainage down Hayworth and Cox drainms and thaﬁanhnvz(sandy‘graval
nlain to Maple River where the fGrand River outlet had lowersd a little it

was able to take the entire discharge znd thus cause the abandonment of
Swagert drain outlet. The hilis north of the Imlay outlet on the range

line in $4 nart Sec. 19 Greenbush end 3i of Sec. 24 dssex are gravelly with
large pits opened in them. The channel each side of the hills have =a mucky
s0il and are ssid to have clay subsoil as wss found a mile Ni where we wers
yesterday. It should perhaps be stated hers that there seesms to be no
possibility for sn ice barrier to prevent the Imlay chamnel from discharging
to Maple Hiver at the fime it turned inte Swagert channel. It is also not
probsble that a land barrier stood oa the line of the Grand Hiver outlet west
of Haple RAapids. There probably was al first discharge in both directions
and the Grand River finally took the whole flow.

1 returned along line of Sec. 30 Hesex and Sec. 1 Bangal and came onto till
above the level of stream action just a8 I was ab 730' contour. This con-
tour seems to mark the limits at south edge of the Ferrinton gquadrangle in’
Sece 1> and 17 Bengol Twp. The water surface was probably between 720 and
725 contour where it came to Stony Creek chamnel.

Foatures Hear 5t. Johns

I #raced the gravelly moraine south on the range line of Bengol and Binghem
to NE vart Sec. 12, It is gravelly westward to center of Sece. 1,But 1 am
told there is very little further west on the undulating strip 58 of the
Swagert chamnel that may mark the continustion of this wesk morsine. 1
want south en line of Becs. 17 and 18 Bingham and clesed up the morsins loop
near corner of Sec., 17, 18, 19 and 20. '

On returning to $t. Johns I got dats from Mr. Lewis Green, the County Drain
Commissioner, on the Swagert Drain (See . 94 to 269).

Festuras Bordering Imlsy Outlet Hear Ovid

In the afterncon I walked through to Ovid from 3t. Johns and found festures
as stated by F, &, Jacobs - gentle swells for 2% miles east from St. Johns
and stronger expressions from there to Jnepherdsville. Sand capsknolls in
Sec. 12 Binghan Twp. and seews to give tham their relief. Till ridges
occur in Ki part Sec. 13 and eastward in Ovid Twp. in Sec. 138, 17, & and

9 and south of Shepherdsville in Sec. 15 and 1lb.

The valley west of Ovid (Imlay Cutlet) hos grovelly bars but the flats are
bouldery with till below. Gravel covers higher land north of this valley
in Sec. 12 and the east part of Sec. 11 Ovid Twp. The gravel in Sec. 1
sast of this moraine reaches the 775 contour and slopes down %o azbout 755-
7607 at the edge of the valley.

I took evening traim to Uwosso and then to 3t. Charles.

3eptember 19, 1919, St. Charles, Michigan.

I walked ffom St. Charles to Garfield Station on Michigaa Central Hailroad
and found a general coating of sand abova 530' contour and clay below thal



contour., The clay is sedinent from floods. The sand seems to be o lake
deposit. It has searcely a pebble in it where level as well as in the ridges

drifted uwp by wind.

I took trein from Faires to Gsrfield. The cluy runs to extend bayond the
590" contour in Sec. 10, © and 10 Swan Creek Twp. HZast of Swan Creek soue

sanG between 595 and 600' is clayey but generzlly there is a thin costing
of sand shove 695 and dunes sre 600! hr wore, In ssmeo ares, however, the

bose of dunes is below 600' (Sse Sec. 1 and 12 snd north nprt Bec. 6 Jones
Tope)s

I followed south side of Tittabawasse@ River from Paines southeast 1l miles
to the highway bridge south of Vogt Cornsrs. There are low sandy ridges
and a thin sand cozting abovs 595' contour. At Vogls Corners I rise above
505% and find o thin sandy conting =25 on opposite side of Tittalawnssee
River., A4s I gu east past the Plate Glase works in east part of Sec. 33 sand
ridwas set in slong the north bank of the river. They are only 5~é' high
and cateh 600' contour in places. There i¢ a thin ssnd veneer eastward on
guarter line road in bec. 3% and 34 to where I take the street car at 35W
end of Michigan Avenue at center 3ge. 34, 7. 124., B, 48, This svenue runs
along the river hank through Saginaw west side. Or the east side the 610¢
contour scarcely covers whthin s mile of the river, its nearest point veing
in 85 part of Seec. 25, Te 12, R. 9B. I went out Gratiot road on street car
t0 near center Sec. 27 and then crussed over to Broadwsy Street 2 blocks
north at place where it comes to 615! contour. There is & very thin deposit
of pebbly sand hers with till at depth of Z-3 feet. It may be a lake de-
posit of Hiktonage {(Lake Bundy).

Sand Ridges iest of Saginaw

I went NW on Broadway and crossed z sirip of low sand ridges probably wind
forned, Jjust west of the city limits. The highest points cateh 620' con-
tour. There is cobbly materisl south of this road at 1/8 mila wast of city
limits, and boulders asppear near edge of the quadrangle 1/8 mi 1 fmr@har

£ ] s 8 don 2 ht ] % e o
west. One larss ETBLLE 18 in diameter. There are in Sg

gl, T. 12, He a’ I come to a low ?idg& of wwubly sand sout

Sec. 21 at 620'. This, however, does not mmke the ridges in st p&rt

of Sec. 21 that stand above bap* contour, They ars dunes. The pebbly sand
is in a ridge only 2-3' high above till surface S¥ of it and is flanking the
dune strip on the S¥W in west part of Sec. 21 and Ri Sec. 20. It may also
flanz 1t on the east side and rua north through center of bec. 2l into Sec.
16, This is probably the Elkton (Lske Lundy) besch. It is s between 20 and
é-5' contour in Sec. 21 and 20.
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I find no other shore line at lower level z: I go west on line of Sec. 17
end 20e. There is till near surface and some ﬂmall stones up to 6-8 inches

o~ i e 4 P R e 4_‘4;_1;\,, Y 8 o
or more in diameter in fislds 4 BawW Lo Lmsz ones in fields. Tne surface

is very flat.
Features Along Tittabawsseee Valley
In £8 part of Sec. 18 low sandy ridges are present, It is one of these

that crosses the protrusion of the G10' contour into S8 Sec. 18, The sand
has no pebiles in it and seems to be wind drifted. I felloweé east bank of



Tittabawassee sonthward to Gratiot Road in Sec. 30 snd note that till is
generally within 1l=2° of surface so that it cutcrops where there has been
very slight ercsion. It has a fine sand on it a few inches thick that
makes scii mellow and crops thrive on it. I% can scarcely be classed as

sandy land since roots can reach the clay.

There is very little sand on ridges in the east slde Tittabawasses south
from the White School. There are, however, some as shown on the topograghic
map which catch the £05' contour and also 610" in Secs. 2%, 29, 32, 33

T. 12, R. 4E.

1 erossed to west side at Shields Corners. There is a thick deposit of
fine sand here and low sand ridges abound that were formed by wind action.
I can see a prominent strip of sand ridges lesding across Sec. 25 and
touching west side of Sec. 36. 1t continues 3# to Swan Creek 4 mile north
of this station. This strip is largely in view from the MHichigan Central
Railrosd between Paines and Swan Creek. There are scattered slight gsand
ridges east of this in N# part of Sec. 36 anu parts of Sec. 25 and 3l
bordering Sec. 36. The Tittabawasses River below Shkelds Corners has

] 2
only L0=20=! hi

done its cutting at a level below 535' s0 its banks are o i

gile

1 took evening train from Faines to St. Charles.

Algenguin 7 snd Nipissing

I went NV scross Sec. 31 Swan Ureek and Sec. 36 Fremont on south side of
Beaver Creek. The sand mékes & nearly complete cover on flat tract as
well as on ridges. It has scarcely a pebble in it in Sec. 31, but in Sec.
36 it becomes pebbly and pebble clay is exposed in shallow draing heading
into Beaver COreek and along banks of the creek. The sand &t 600! or less
probebly pertains to the Nipissing hole stage which had a water level of
596" at Port Hurof and almost the same here.

This ®bbly sand is above 600" and is likely to be the edge of Lake Alganquin.

I went north on line of Sec. 35 and 36 and found a very thin coating of sand
over t11l 1-3 feet 4. There is less sand at and above 610' contour than
below it in Sec. 26. I continue north. There is a low sandy ridge along
610 contour whers it crosses line of Sec. 23 and 24 that looks like a wesk
shore line. The sand is, however, not pebbly. There are sandy spois &

@ach of the residesees on north half of line Sec. 23 and 24 with clay around
them. Sec. 14 and west half Sec. 13 are nearly all clay land snd I am told
Sec. 15 is also. The east half of Sec. 13 is largely covered by sand and
has dunes. The 5@ part of Sec. 11 and 84 of Sec. 12 Fremont Twp. has heavy

L 3 A s o

ciay soil. It extends in Sec. 11 up to the base of the sand ridge thal
runs SW~NE across south half of the section.

This sand ridge continues across N¥ part Sec, 12 and then runs north through
Sec., 1 into Sec. 3% Richland Twp. It is this ridge that I thought might
mark the edge of Lake Alganquin, but I see no shore features along its

east base and it is = wind drifted deposit. dest of it there is a sand
covered area nearly level. It is 620=-625' in Secs. 1 and 2 Fremont.



There are very few pebbles in the sord and this is a low grade soil. It
runs north almost to the Pere ilerquette Rallroad through west part Sec. 36
and through Sec. 35, Section 25 also is nearly all sand covered but sand is
thin along the west edge. The sandy ares runs sast on north side the soil

ridge in “ec. 30 Thomas Twp.

Flowing #ells

There are flowing wells in the vicinity of O rr one at Forest School is
96! and has a lead 3' above surface of 612 4T7. A well in south part Sec.
31 on 610! contour is 300" deep and is into rock only a fow feet. IV
barely flows, the lead being sbout 612'.

A well in S¥ corner Sec. 31 is 232! and is on ground 614!, Its lead is

4! and ons across the rozd in S& corner Hec. %6 is of similar depth and does
not flow. These two wells penetrate almost 200' clay or clayey till with
only thin sand beds. There is then a fine sand which the walls obtain &
supply from without reaching rock. Most of the flowing wells are less

than 100! and some aboud 50%. I did not ascertain the extent of the ares

in which they can bs obtained.

Wayne Beach and Other Features lear Hemlock

from Orr 1 went north 2§ miles to the Gratiot Boad, and then west %o
Homlock. There is clay with surface boulders in east part of Sec. 26,

gast of the dunes. There seems to be a very light coating of sand between
the duns ridges west from there but enough to cover boulders.

At Hemlock there is a shore line with pebbly sand standing slightiy above
650 contour, its highest point being 655's. There is a bar ; mile west

of Hemlock that is largely above 655'. It has pebbles, so is not wind
drifted. There is another s mile west at edge of the St. Charles quad-
rangle. It is sandy here and has wind drifted materisl on it. But L mile
north in S8 corner Sec, 20 Richland Just west of edge of guadrangle a
gravel bar hes been opensd for road msterial. The elevation is nearly

680" for the road at its east base is 650'. There is a strip of boulders
strewn till between this and the tar £ mile esst but it extends south only
to Mcllellan Run. The bsr a mile west of Hemlock runs H¥ secross NE part

of Sec. 29. There is a large sres of clay 3and (till) north and northesst
of Hemlock covering much of Sees. 21, 22, 15 and 16 Richland Twp., but south
of Hamlock there is sandy land with only small areas of clay in Secs. 27,
28, 33 and 74 Richland. There is said to be more clay land in Sec. 34 than

Sec. 3% or 35,

I went east on Gratiot Road to Saginaw. 1 lea
is lzrgely clay zs well as east half of Sec. 2
slso has mach ¢lay lsnd south of McClellan Run and so has Sec. 19 (85W]).
Much of Secs. 17, 18, 19, and 20 Thomes Twp. has sandy soil. There is
heavy clay (lzke clay) east of the strip of dunes - Sec. 29. It is below
£10' aT. 4est from here the clay land is till,
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Flowing Wells

Trere are flowing wells in Sec, 29 on the low clay area. The clay land
extends to ezet part of Sec. 28. There sandy land sets in which extends
to the Tittabawsssee River. =East of Tittabawazssee Hiver as noted yester-
day there are only a few sandy spots south of Gretiot Road.

Tiil in Saginaw

I went out to fair grounds in SE part of Saginaw and found that the ares
above 610' contour is till with larga gurface boulders, for a mile west
of the fair grounds., There is a looser textured soil between the 605 and
€10' contours in Sec. 25 and SW part Sec. 30 than above it in Sec. 30 and
3l. This mey indicats that Lake Algsnoguin was a little below 610!,

From Saginaw to Bridgeport

I took ear south on #Hashington Avenue. This runs the length of an island
that catches 600' contour lying between Lske Linton and Hoyt Park. It has
some of the fine residences of the city. After crossing an old channel at
south end of Hoyt Fark snother island standing between 59% and 600! in
highest part is passed over. South Saginaw stacds on it.

I continue from gnd of car line at Forest Lawn Cemetery woutheastward on
the old terminazl road through & tract where the clay is pebbleless and
probably a sediment from floeds. There is a sandy bar north of a shallow
drain in south part Bed. 1 Spanlding Twp. 7 arouwnd it is fine silt. In
W part Sec. 7 Bridgeport a sandy area sets in that covers nearly half the
aactien passinw west aznd south of the center. It is masinly south of tuis

rosd but he Popp School extends 20-7%0 rods north of it. There is

another sﬁuuy strip about 4 mile south of this one. It is south of &

ghallow ravine in Sse. 18 and runs east into north part Sec. 17 to the
isolated 600! contour,

Sand

There is a continuous sandy etrip along this road from the Si¥ part of
Sec. B to Bridgeport. Then sand covers nearly all Sec. 9 and through
part of Sec. 10 north of the Cass River bank. 4 low sandy strip runs

$¥ from Bridgeport along north bank of river half way across Sec. 17.
The marshy part of Sec. 9 is surrounded by sand and may have sand in the
wet: land.

7111 Hear Saginaw

I went north from Brzdveport along the elsctric line and was in sandy land
nearly to KingRoad,about 40 rods south of this road I came onto & till
area, Till is yractically at surface all the way from here into Saginaw.
Boulders are scattered over surface in Sec. 32 and northward past the fair

Bround.



Elkton Bar?

There is, however, s small gravelly bar (Elkton?) at the houses 5% of south
end of Fair ground in S¥ part of W) Sec. 32 T. 12N., R. 5&. It is very
nesrly 515!, It seems to be slightly higher than crossroads 40 rods south
with 614 BM. Possibly the topographers overlooked this and should have
given it the 615' contour. It is highest zt = house on west side the road.
The pebbly and sandy deposit seems to be at least 3 feet thick at the waest

houss.

Bar of Bandy Gravel

1 went east on quarter line in 8ec. 32 and 33 through s remarksbly flat
£il1l tract with scarcely %' variation in the 2 miles. There is very stiff
clavey %¥ill at the top of which is an occasional boulder expesed in the
deep ditch eaeh side the road. The ditch is 3'4 below the natural surface
and 4' below the road at a house south of road 80 rods from east end of
the guarter line road. The deposit here is scarcely a foot deep and is
very thin for 80 rods south. Thers it becomes a definite ridge witlh
relief of 3't and catches the 620" contour. I followed it southeastwsrd
across NE corner of Sec. U4 Bridgeport to where sand ridge sets in in west
part N Sec. 3 at 6P5' contour. The sand ridge gets up to 635' in Sec. 3.

Dunes

& gandy strip free from pebbles and probebly entirely wind drifted sets

in near north quarter post of Sec. ¥ Bridgeport and funs to the SE corner
of the section. It is slmost 1 mile wide and has clay (till) land each
gide. Sund alonz south edge of Sec. 4 causes the westward protrusion of
615 contour, There may have been some shore acticn here 2s water worn
pebbles occur north of the sand ridge in pockets in the t111 a2t about 615'.
But sand free from pebbles gives the ridge its slight relief of 2 or 3 ft.
There is a double orest (each member trenzﬂing WNW - ESE) and a very

gt e ey |

narrow swale between.
Clay over Till

I went west on King Bosd %o the angling road at SY corner Sec. 5, Bridge~
port township. On descendingbelow 605! contour nesr east end of line of
Sec. 5 and 8 the ditches show & thin deposit of pebblelous clay or
sediment® & the till. They have till, however, at 2 f4. depth. This cap-
ping of sediment is very thin above the 605' contour in vieinity of King
Boad school. In Sec. 6 Bridgeport, below 600' contour there is 2 & 4! of
nearly pebblelous clay but it is thinner in south part of Saginaw ond the
area between 600' =nd 605' contour. I notice an occasicnal boulder vro-
truding above surface and the ditches alongz the rosd strile them.

Features at 5t. Charles

fhen within 4 mile of Saginaw River the clay cover seenms to be thicker at
a level tetween 600! and 605' contours. I toke evening train from Saginaw

A XF G SeLriivl

and St. Charles. I went east a mile from St. Charles to see the nasture of
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the swamp. The swanp bezins within ¥ mile =nd the lsnd is poorly
drained .« ’ east of the M.C,R.R., The village streets in
S5t. Charles are on sondy land but within a block esst of the eastern-
most street heavy clayey sediment sets in. There is a scrubly osak
on the clay lend east of St. Charles slong south side of Bzd River.
South of this is a swamp with flags growing in it. From St. Charles
this locks like a cornfield in ¥W part of Sec. 9 2nd south of Sec. 4.
Huch of Sec. 9 has %all timber along a small strean and there ig some
t2ll timber next to Bad River.

Distribution of Sand and Clay SW of St. Charles

Sevnt. 27, 1919 - St. Charles, Mich. I find sand covers nmost of the
land south of 8t. Charles from the north south quarter line rosd in
Sec. 8 west to south fork of Bad River. There is clay along Bad River
bottoms. Sec. 18 has = narrow strip of clay on south sids but ihe vest
is sandy. In Sec. 17 there is clay east and south of the easternmost
strip of dunes, so about 13 of the section is clay. The SW: of Sec. 19
is mainly sandy but the remainder is clay land and so is all of Seec. 20.
There is a olay strip in west edze of Sec. 19 that extends west to sand
ridges in Sec. 24, Brant,Till comes to the surfsce snd boulders are
congpicuous east of center of Sec. 24 on the part above 610' contour.
Below that contour lake clay covers the till. There is about 120 scres
of clay land in SE part of Sec. 24 and 40 acres in MW part. Between
these clay areas is a sandy belt covering 3/4 of Sec. 24 and the SE 1/3
of Sec. 23. Brant. There is till on the remainder of Sec. 23 and the

part of Sec. 14 south of south fork of Bad River. The §W Sec. 13 is also

t111 but the east half of See. 13 is poor sandy land. Bad River bottonms
occupy much of the north half of Sec. 13 and have clay soil.

Features near Brant

There is sandy land between north and south forks of Bad River for about
3 miles west of St. Charles. Farther west small clay areas occur sMong
sandy ridges. Olay is nesr enough to the surface around Brant Centre to
mke falr farm land but the sand forms a thin coating south of Potato
Creek. As noted in my studies of Aung. 1919, there is clay land south of
south fork of Bad River in Secs. 21 & 22, Bront township, but sandy land
in these sections between Potato Oreek and south fork of Brd River. A4
short seetion of a canal to come from Saginaw Bay to Grand River was
conetructed a mile east of Brant Centre many years agze. Trees 1% £%. in
diameter are growlng in its bed and on its banks. I toock suto tus back
to 8t. Charles from this canal and train over M.C. St. Charles %o Lansing
at 113100 A.M. =nd in afternoon continued to Ann Arbor.

L. Saginaw Bar at Hlsie 735!

Sept. 30, 1919 - Elsie, ¥ich. I came to Elsie the evening of Sept. 29 on
T& AARR from Ann Arbor. Elsie,stands on a gravelmr above 735' AE. and
hence too high for the Arkona $¥3%k but about right for L. Saginaw shore.
The gravel in this bar extends down to 720' contour on the north and west

wamymale mows R P ~
below which till is at the surface znd a moderate number of boulders. On
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the south s 2nd extends lower =nd forms a coating on lowland slonz an
sast tributary of Manle River (Bsker Creek).

Bars southweat of Elsie at 725!

I went west two miles 2nd there turned south to examine the aress that
catch the 725' contour. Theyare gsandy gravel areas but the deposit is
thin usually less than five feet but ¢n sonme thicker. A faorumer

in west part Sec. 15 says tests show nine feét of gravel in a small 725!
area. There is a gravelly bar vhich runs esst into Sec. 15 and curves
around to the south and south southwest erossing bacdk into Sec. 16 near
goutheast corner and ending in northeest corner Sec. 21. There is a

strip of sandy gravel running southwest through Sec. 16 passing nesr center.
It has long strivs about 725! contour. I vresume these strips are hichest
Arkona. The one in west part SW& Sec. 15 may have been formed by water
east of it bul this main strip in See. 16 is likely to have been formed by
water from the northwest. I find another strip formed by water on its
northwest slde, that runs across south part 5% Bec. 17 and N¥W corner

Sec. 20 into edge of Sec. 19, This is not so definite s ridge =s thfse
in Bec. 15 =nd 186,

Bould%’%rip an Ice Border?

Another very faint bar crosses the southward extendion of 720! coniour
on line of Seo. 19 and 20. These strivs are all on & divide between
northwest drainage and SE or southward drainage to Maple River. This
divide may be a waterhea® moraine for boulders sbound along it. It has
no glaeial knolls. This may be the line of continuation of the morasine
thet comes to Pureka from the west.

Lake Action up to 735!

The houlders axtend plesr 4o the west mﬁga of the Hlais J PPN /‘/I
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in Sec. 24, Greenbush township. There has been water acﬁian ur tolabout
735 ft. in Sec. 23, Greenbush township with gravelly deposits at the
upper limit. There are also gravelly deposits in Sec. 23 at about 725!
maricing highest Arkona beach, The highest deposits on the L. Saginaw

ora¥e 1tg Torerumner for there wes more or less ponding along the ice front
while the Bureka moraine was foming.

Horaine

I went west between Secs. 23 & 28, 22 & 27, 21 & 28. I crossed a
hummocky tract that occupies psrt of Sec. 28 nnd extends a 1ittle into
Sec. 21 (see mazp). I continued west past south side of the gra velly
hille in 5% part Sec. 18 znd SE of Sec., 24 (Essex Twp.) ’}."'h&y ghow in
smoothing of contours by water action up %o zbout 730 £t. So also does
7, the group of knolls west of this one in Sec. 24 east of the Cox Druin.
osif [7" Mi 8% of this drain is = tableland on which Lowe Church and school stand
‘/\/\/ET/'/' vhich is above 730 ft. =nd yet is covered with cobbly material, Its soil
is 2 cobbly loam., This deposit seems tol thin for I see a few large

Pep
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Deposit by Imlay Outlet
granite boulders in slight ceprsssions. It is like the sres sround the

Prsirie ichool in being the sroduct of the wstsrs of the Imlay outlet snd

-

is very nearly the same level, the hizhest points on each area, of which ale

titude appoenr on the topographic map, being 732 ft. There is another area
this sort, standing about 725 ft. between the Dayworth Jrain and lower

course of the south Swagert drain in Secs. 20 & 27, #sssx. The pebbly

anncit hare 4o ¢ on pparas e aronns the Lowae DThureh and echonl but snrs
g4eposli narg 1g L OS¢ Coareg g aoung thig LOowe Louren and eCnodl out mworse

lixke that around Frairie School yet not so sandy. 1 find there is clgyey land

&

soubh & west of the Lwasert Drsin except small strins here and there that

sre sandy or gravselly.

Denosits and Channels of Imlay Cutlet

p

dr. ¥ard who lives in north part Sec. 74 issex, says there is a sandy ridge
on which pines grew in the 5%} Sec. 34 where the 7°0 controur runs furthest

£

out to the B4, The large area between the Hayworth and Cox Urains in

o0 - L 5 e} e Ya ey y 53 T Gha o e,
SB8Ce L%, 4Ty, 1?, Sy 1 iy Cuig 91, ftag ‘D?. -.“";i, Sy BN 2%, Eenox CH ey NRE
» = - b B “ 2 . 1
8 ¢oating of sendy gravel with more or less losm. he shallow draws that

traverse it in sowe casss sre cul throusgh i1t 2nd here $1ill in thin beds.

Thic srer elonee goently westword and descendis from 7321 2t esst end to about
T ares slopes genitly westward and Jesgends Irom (32 a2t east eng Lo abeut

[2G% in Sec. 18 & 19, sssex Twpe
The distribution of thies sanay deposit seems to indicate that water from the

she Valley in vicinlty of dagle Haplds

e
foe
o
o
o
A
&

Imlay Cutlet was passing

-

and draining through the Gd. River outlst ss well as draining south through
Swagert Channel to Stony Creek and thal eventuslly sll the water took the
sdaple diver course snd thus formed the shallow swales that ramify this region

in Bssex Twp. It appears slso that channelling by the Imlay Uutlet waters

" 4 = i e st p 7S o L S LT an R PR 4 = vy Pk R | - o
reached nsarly down to 7OU' on the Jux and Heywordth and & chanmel running

5S4 occurs Sec. 26 dssex and the west Tlowing nart of Swagsrt in lime of

3

3ecs, 27 & 34,
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daple Havids and iuress

oot

Post glacial stream work in the line of these chsnnels has been slight but on
ributaries it is considersble for they had good fall while these channels
that were occupied by large glacial stresms were cit to o low gradient.

Lfter connleting the wmapning of thess cevcnite made by lulzy Uutlst waters

I wert north inte the wmorsine east of <asle Hspids and took road that runs
snst from vaple Rapids to Zureka. There seeuws to be only fragemntary wmoraine

development alonsz the line I haeve been caliing the sureks moraine. The ice-

border seeme however, to have stocd for a time at the bluff-like rise in the
northern sections of fGrasznoush Two. aond Sees. 1 3 2 sssex Twp.

& % s

argons Besch esst of wuress

'y sraezs one baing nesr Orove School and
others in north 1P #ssex =snd Sec. [, Sreemiush Twp. From dureiks I went
east Y4 mi. to We le River. There is some sendy msterial onm the plain below

3.3}_;“ iain and

o

the arkons beach in Secs. 1 & 17,

H¥ of Sec. 7. But west from there boulder strewn still forms the surface

with very little sana or lake deposit.

‘nere is no definite besch at 690

B

or 7OO' bat the second Arkena gravel comes down Yo about J0B' and its upper

limit is about 71%', It is the Hscond Ariona beach.

Uetober 1, 191G, zleie, Mich. I go east and come Yo a gravelly shore line
where the 4nn irbor 2X crosses the line of fees., 12 & 13. It runs ks
ageross the county line ani then turns around to the south with the 735 con-

tour, vccupying the ares sbove that contour in Sec. 17. There is another bar

ronning 484 on south side of the railroad in ¥ part of Sec. 13. I find that
the prominent ridge in ks part of 3Hec. 2l ang south vart of See. 13 that stand

725% to 735' is a zravelly bar to depth of several feet, It runs southeast

into Secs. 29 & 25,
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Submerged Area $5i of slsie and sust

I went south on weridian or county line road, to = ridge that stands above 7130
and find it has a very ligsht ¢ravelly ssnd cozting on Vill less than z ft.
Tais -robably waes deposited by the lswe waters on = 1one giacial riige.

t i uore than a mile further south to riiges that are high enough to have

=t

stood avove the lake waters, in Secs. 4 %5 uidélebury Twp., and Sec. 30
Juplain Twp. The gaps in this morainic strip are low enosugh to have let

the waters connect with the Imlys Outlet near ¢vid. The watsr here wes

nigh eaonsh Lo cateh the 740% contour in 44 Hush Twp. so
that ridses of thet helight in Sec. 17 Falirfield = i & Hush, are

ahore or bars of eravelly umsterial. The swsvp in 3eca. 17, 18, & 20 Hush

B

seans to rave been submerged land st this time and zll the land north of it

in the #lsie gquadrsugls as far west as the [0

part of Sec. 12

and W¥ of Sec. 13 rairfisld Twpe It also covereo the part of the Chesaning

quadgrangle north oi the norik state uraln and seams to have reached 745! in
the Wi part of Sec. B Adush Twp. where L noted-a gravelly bar in dug. 1919.
Differential uplift is likely o have made the level higher thers than in

diatricts to the southwest.

stures eazst of Hlsie in Fairfield & fush Twes.

'ﬁﬁ

Thers is some uwndulsticg Secs. L4, 15, 1o, 22 & 2% ¥airfield Twp.
but most of it is ordinery till plain. Zhe wost conspicuous area is in Ha of
Sec. 15 and NE of See. 1lbe. This has looser textured drift than the border
plain and is more bouldry. It rises about 750 ft. In 8% of Se¢. 23 and S& of
3ec. 14 is a swooth ridge 760=770" that can be seen & mile or more away when
viewed from the K¥. The till olain on its borders is 750-760'. The coating of
gravel is very thin iu the aress above 7HC' contour in west pert Sec, 4 dgsh

and §¥4 of Sec. 12 and #% of 8ec. 11 Fairfield so that farumere have put in

o T T SO S U U SRRy L. & ~ . g e . P B Y-t A%
tile to drain these areass snd reach %ill of 1 - 2 ft. in some plnces. Ths

gravelly ridge nezr center of Sec. 12 has 3 ft. or more of gravel. South-

east of mlsie I noted & good shors feature. east of the iunson school in

P
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in the Nz corner of Sec. 28 a cobbly deposit =2t the 5% end of 2 till ridge
north of the swamp. The swamp hes till soil and little or no peaty material
and is sitrewn with boulders in Sec. 27 and $i part of Sec. 28,

Arsons Beach
I went todsy ss far i« as corner oif Jecs. o & 7 Bush and 1 & 172 snirfielc
and than took road west scross Fairfield Twpe & mile south of the founty line
The Arkons beach in south part Sec. 2 is & sandy riuge aud the flat land South

is sandy in ;wq Sec. 1l and iu} Sec. 10, but Turther ezst boulders and claysy

e

land occcur. There are sisc a few boulders clay and scuth of the road ia AW
part of Sec. 10 in See. 9 sandy land covers tie is» nhalf. The shore lin&_iﬂ
57 of Sec. U4 1s cosrse gravelly msterisl to depth of #=10' and is so éout&w&rg
to the end of the bar,.

Fentures nesr &Llma & lihaes
From #lsie 1 took train to alma and found that lake action is evident cleur to
ithaca. A morains runs thro Ithaca that forms the west limit of the lake.
Ithace is TU7Y at depot and this is near level of old shore. Thi: moraine
lies mainly east of the Ann Arbor ER from Ithaca north but a svur is crossed
2 or 3 miles south of Alma. There is & very narrow strip of sandy oubwash be-
tween this moraine and a swaup west of it for % or 4 miles north of lthaca,

54 2 Y une - £ 4 b2 PR
The railway runs in this outwas

slg, wiche Ucte 2o &ltituue 730 7t 4.7. {Gannett)

{ teke lrain on Fere uarqustte H.i. to uaginaw. Till olain from Alms nearly to
3te Loulss worainm in znd west of St. Luuis. Sraovel beach Just sast of Fere
warquetie depot in st Louls at practicsily the sase altitude ss depot THO f%,
Till #ith a few boulders and ver, little sanc for & - % milss sast, soil

pebbly and some fields surface flat as far north and south zs I can get 2 view

1

(2 miles} to within 2 miles of Breckenridge. Low» ridges there ocenr north

d

of the track § = 6! high, Otherwise, plain clear to Breczenridge. 4

gravel besch runs across railway in NEW - SSE course of west edsze of



Breckenridge zbout | mile west of Devot.
#syne Resch

Another gravelly beach > nile emst of depot. Boulder :trewn ulain esst of

this teacn as far north and soutt as I can zet 2 view clear to dheeler.

)

Bouluer strewn clay land ezst from shesler for = mile or more than flat sandy
strip } wile - followed by strips of alterns ting clay and sand with flst sur-
face all the way to uerrill. Till and boulders esst of ~errill for a mile.
Shallow valley in mext mile leads A3 and has sax
bouldery znd sandy sirips surfaces piain to within o wile of Hemlock. Shore
line of L. Jayne there as noted a2 few duys sgo. Ko dunes of any note from 3%.
Louis %o here. But they cceur from Jeyns shors esstward to below 60! 4.7,
{See notes taken last wees for 3-4% miles esst of Hemlock)

Algonguin

At the cross roads one mile west of Jruhwn Stution there is & deposit of pebu

sang at
Graham eastward to west vart of Sec. 35 Thouwss Twp. Then o clay strip is

crossed that occuples the cenbtral snd 54 parts of that Section. There is then

sand nearly to Paines.

Ho Development of Algonquin Beach fast of Seginaw

From Saginaw I took the "Btone roed” east turough Zsce. 279, 24, 27 26, % 25

Buena Vista Twp. which is about 605 = § zltituce hopeing to find traces of
the Algongnin shore but I ax unsble to detect siy. 1t is a featureless tiil
slain with & few boulders snd with & sumsey clay with = few webbles down to

? = 3 Ft. when ordinary $ill jul o! pebbles snd stones of zll sizes sets ia.

8 & slightly loawy 2nd sandy appear-

o

Lltehes expose it well. 1Ia ploces there

ance to Ceuth of a few laches bubt generzily the s0il and subscil are clay and

Llgton snd Orassmere Beaches
I went south } mile on runze line between Buens 7ista and Blunfield Iwps and then

east through Yrankentrost across = featureless till plain until I cross Blum-



field {rees

2

the south in sss 32 and

Secs. 2B & 3% at

& stironger

/8

I, howsver, could seée a shore line %o
1l came %o it nesr esst end of line of

srevel ricge to the esst catches

the 40! contour. This curves srounc in the H54, sec, ={ ruaning &7 inte
eest art of Sec. 3% and 3% into north port of fec. 3 Rluwafield Pwpe. The
£2%Y ghore makes = swesp sround this running north } wile throuch east nard
58! Sec. 2% then eaat 40 - Y0 rodés Jjust south of =¥ guarter lins of Sec. 27

then southward into Sec. 34 just esst of the limit of the Saginaw quadrangie,
perbavs 20 - 30 rods. It seems to run esstwerd in mortr sart of Sec. 34 and
then weke 2 bturn U8 inte 82 corner of Jee. Z7 sbout 28 shown in the Saginew
soil woy by "MN3Y ares,

sfber working oult the serles of ridges in Hec. 27 &%4%, I worked 34 across
Sac. %3 snd found till spols zs well as sundy strips in the kv quarter of the
section and not definite beach riuges. Tuere sre ridges slong west side of 3w
S8Ce 35 and easi side of the Ss5) of Ssc. 78 2t ©fY snd abt 030'. The $75' con-
tour in 3& part of Ssc. %2 is a sane ridge blowo up by winc. The pebbly mater-
izl rises very little above 030 contours ere is mwore or less ssod coating

on till betwsen the 020' and o25' combours inm vec. 3% Blumfield.

Hlkton Besnch

There gre sandy pstches with neerly level surface standing in north
part of See. 5 Fraukenmuth Twp. betwsen which zre till strins below 625° cone
tour. There is 2 shore &t G30' in west part of Yoc. © with bars st esst end
that cover the projections of that contonr, Thers 1s more or less pebbly sand
down to and & little below the £75' contour in north hslf of See., 6 but it Jces
not extend down to the £P0' contour. There iz clayey till slong and below the

)20 contour in Sec. b Frankenmuth and

o

There is = beach of sandy gravel along

it stanas = little sbove the clay lend

o

Bridgenort Twp.

in Sac,

2

or nasr HZ5%' contour in Sees. 1 2
rosd on soubth line of these sections ag
There is

south of it in these sections.
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not a definite shore or a sandy derosgit along or nesr the 630 contour in Secs.
1, 2, 11, & 17 uridgevort Twp but there seems to be in Sec. & Frankenmath and
there are some strips of thin sandy devosits 1 - 2' thick cut througr by the

ditehes nlonz line of $ec. & and iec. 1 between the 62% and 30! contour. The

with the shore I fraced last week %o

3

gravelly 625! shore connects in Ssc.

do

the end of the gravelly deposit Sec. 33 buena Vists Twp.

Dunes

o

=~ i s

South of this gravelly beach in Sec. 3 Bridgsport is a sandy ud it

i3]
o]
[
]
i

N o

continuss over Sec. 10 and 9 to Bridgeport. It also crosses the 5u part of
Sage 11 and Secs. 14 & 1% Bridgeport. It is urifted by wind into low dunes as
indicated by contours of these sections in Hsginaw map. From Eridgeport 1 took
zlectric car into Zaginsw through = strip previously mapped.

Dunes

neet Frankenmuth Jde, 7 miles to daple

4

etober 3, 1919 - 1 go by elesctric car ;

Street Station {¥Wicks on msp), and find sz sandy tract east
within { mile of the ¥aple Street Station or nesrly to east side of

Sec. 19 Frankenmuth Twp.  As indicated on topograshic mep it has a few low

dune ridges. There is very little pebbly material in this sandy tract. It is

largely wind deososited and drified materisl. The sand covers aboub Bfk o

0%
s

18 ¥rankenmuth but thi g the only ssction

&

north bank of

township that is sandy except a narrow striy
Cass River,

Grassuere Beach
Yor & mile north from the electric railws; on lins of Jees. 19 % 20
Frankenmuth Twp. there is s loasmy wmaterizl with a few pebbles, covering the
till %o = devwth of several feet. But =t about the 5357 contour this seeas
to stop and till is =t surfsce atove that contour. I find there is very littke
waterwashed materizl on the till in this part of Frankenmuth Twp. Gravel sboub

2 fest in depth was obtaines tor road uss in ceuniral .art ol Sec. 18 bub it i-

not in a well defined ridge., Thers is 2 better Jefined ridge of gravelly
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mataerisl in norith nart of Sec. 13 nd 34 part of Sec. 12 Bridgeport Twp. ths
curves zround to the esst anc runs to center of sec. 12, It catches the o4l
conbour in much of its course. It is only 7 - 3 feet as & rule above border

till tracts znd gravel pits in it =re only about 3' dee before reaschiung till.

There is a little sancy gravel catehing §i0Y contour and spreading west of it
to the range line in 54 part sece. 7 ano &a of Gec. 18 irancenmuth Twp. But
the amount of shore material is very slight at the 640t level. This seems to
be the CGrassmere level,

i went e-st on line Sses. & & 7, 5 & &, 4 & 9, ¥rankewoth, without finding

any definite shore features except those noted yesterdsy in west part Sec. 5.

e

i ridee there catehes the 030! contour. It dies out to the §4 in S, Sec. o,

sud thers in only thin patchy deposite of sanday or gravelly weterisl above the

25 gshore in Sec. £o In Sec. 4 there ls soime gravelly materisl in north vart

[eat

but the south helf ssems to have none.
I turned south between Secs., § + 10 and rose zraduslly meking 10 . sscent in
the mile and 10 ft. more or to 654! in the mext mile to coramer Hecs. 15, 1o,
21 % ZP. In these sections there are slight devosits of sandy gravel at about
650 ft. or = littls sbove the contour. Thers is not a definite shore feuture,
however, not encugh so one can be certazin of the trend of the strips that are
grasvelly. The deposits are scarcely £ ft. thicke 1 turned east g
2k, 22, 21 % 20 ana weni into srenkencuth for diuner,

Faatures 3§ from ¥ranxenmulh
The river bluff by the nill in south part of Fracienmath Twp. has blae till up
to 1% - 20! above stream and yellow losuy clay and yellowish brown till $9-10°
thick above it. This is south bluff. On the plain south of the river there ls

a loasy slightly pebtbly clay sbove the till several feet thick as on north sive

3 miles west of Frenwenmath =3 noted this morning., This tract is nigher than a

st mann bl A A LY T A [T i T £ 3 s ¥ ~ + g . >
plain socuth of it along Iead {resi, but 1% is no higher than the north side of

Cass River. At the south edge thers is & steep slope taking 2 or 3 five foot



contours. The plain beins below 625' and this hirher strip 635 to 640 feet.
This lower vplain hzs a thin and somewhat patchy coating of fine sand snd
pebbly sand over = clay or over till - the gsubsoil belng varizble as well
=8 the soile. It looks to be a devosit mede by z stream rather than luke as
if Cass River might once hsve flowed throuwsh here. It is now in a narrow
windinz valley cut in higher land. Its valley is 30! iszep while the inner
channel of Dead Creek is scarcely 10! below the plain.

Hear Birch Run
Alons the road that leads south between Sscs. 3 & 4, § & 10 Bireh Run Twp.,
there is considerable laminsted clay covered in vlaces by sand. This wes
noted about as far south as center of Jec. 10. From there south to koon
Lrain in Secs. 15 & 10 there is sand on dry land and peat over sand in the
wet land. From Moon Urain south in Secs. 15 % 16, 21 & 22 Bifch Run there
is boul&ihg till, coated in places by thin sand, and also with a few wind
drifted sand ridges (see topographic wmap). The ¥W quarter of Sec. 21 is large-
1y sand covered and so is Sac. 20 except south of Runnels Drain and a narrow

clay strip on north side of the section. Section 19 seems to be sand covered

except 1n south part.

The £1ll tract extends south beyond the limits of the gquadrangle in Secs. 30,
28 Birch Run Twpe I found a driller =2t = well he has just completed 2
miles X of Birch Hun in N¥ part Sec. 17. It venetrated sand 10 ft and was

then in stony till wost of the way to roci =t 104 £t., The well is 250' and has
head only 2 ft. below surface. ¥He has run 2 tile from it to lower ground south
and got a descharge there. The water is brackishe. This is the case in nearly
all the wells near Birch Run that are into rock. I took electric car to Sagie
naw from ucKennz Station 2 miles north of Bireh Run. There seems to be & cone-
tinuous sand coating alons this electric line from { mile N of Hrch Run northe

ward to Cass River and also north of the river from ¥rankenmuth Je. past

Bridgeport.
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Features N¥ in Frankenmuth Twpe.

October U4, 1919 - Saginsw, iich. I take elctric cer to Streeter in Franken-
math Two. I note 2 marrow strip of loamy silty soil on north side of Csss
River from Frenkenmuth Je. east 2 mile. 1 sm told by a farmer on the car that
this kind of soil is found in 3sc. 30 southward from an » = » rosda south of this
one the electric line is on. There is sand between the two roads but in places
it ie very thin, and thie loamy silt unaerlies it. There is some of this

Vmemmy @il e
LOANY BLiv

at Stree
under it at sbout § ft.

I cross the river at the ford south of Etreeter and find the loamy silt sputhe-
ward to z ehsllow drain a few rods south of corner of Secs. 28 & 29, 32 & 33.
Thig iz first-class ferm land.

South ¢f this drain 1 pass through & white pine forost that occupies sbout 100

acres and is sbout as good plne as one can fland now, trees tall and 12 - 18

3
&
4
23
3
ol
1‘&‘"
i
Qo
né)
e

&

besd Oresk in 5% nart of
Bec., 37 and 59 of Sec. 33 there ie a lighter sand yellowish color, that is

rather poor fara land. This follows down the zouth side the creek, I am told,

to Cass River. The southwest part of Sec. 32 has about 100 acres of good farm

L . cer® Bl W o oo oo 2% [ TR S G PPV . JEN N YO ke e e R .
Laﬂd WLLI LOHY CLily BOlle L1148 AB DACL DI AU ACSHR i aLUWy & 3l e Alie 01
good farm land around eorners of Secs. 31, 32, ¥rankenmnth =nd Secs. 5 & b Birch

Bun Twp. 1t is 2 water deposited clay or lozu with till subseil. In 3oc. 31 it
cceuples only &0 acres bubt there is wmore in esch of the other szections.

Sand in Birch Kun Two.
In the Ny part of Sec. O there is an ares with very thin coating of sand and
with mucky spots. 1% is not so good faru land as the ares sast of it. There is
atout Y0 acres of good clay land in 3% corner of sec. G.
In Sec. 7 there is clay with spots of sand inm south part of 55 but the remainder

is nearly sll sondy and Sece ¥ 1o all sandye In dec. 18 thsre is clay with

thin coating of patches of sand, In NIl and also in S& corner but the rest

&
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is sandy or swaupy. Sece 17 is nearly all sandy. I went into Birch Hun
for dinnsre. I then went mest along south boundary of the gquadrangle %o

2

11 in Sees. 19 & 24 with sandy ridges

Wy
[

iint 3iver. There considersble %
along the ssction lins and southwest of center of Ssce 1Y. The south part of
Bece 04 ig & Little more sandy thar the central port,

b

@ravellg Lozun welta ¥Flint Hiver

ia Hece 2% there is & light sand with & few pebbles scatiered through it and
this exbtends into the west edge of Ssc. 24 and the east part of Sec. 22. There
is thon s sbtrip of srevelly loam with fial surface that bora Flint River and

sxtends sbout = mile sxst of it im Secs. 22, 71, 19, and 16, Taymouth Twp. The
deposit seems Yo be ouly J or 4 feet in aversge depth and vests on till., It

probably was iaid down by #lint River. irine :iver valley traverses it in Secs.

22 & 16. The stream, however, has been diveried by & short cut into Flint
River near the south edge of the gquadrsngle. This was dome to get logs inte

tha river. It hes damsged the farms for the abandoned channel has no stream near
to carry the water brought in by diitches and tile drains. The channsl was

cut to = low grade by the lurge stream that excavated it, Silver Creek is along
the Ni edge of this tract of gravelly lomw in Secs. 15 & 10. lorth of Silver

% ; P . " . ] & R 3L %
Oresk in thsse zections tnere 1z o rather inferior sand slig

sundy sirip exbtends over the space betwsen Silver (ress and Uirch Hun in sees. §

[o

10, 11, 12, 13, 14, i3, % 10 and in Secs. 3, 4, &, and §, laymouth Twp. and is
iess »ebbly as one passes towsrd Bireh dun toon nesr Silver Creeke There is a
very thin coating of sand anae rather patchy in 52 part of Sec. 13, Taymouth Twp.
and tiill is at surface in 34 part Sec. 12 and north part Jec. 19 adjacent to

nis Bres.

wasinated vlay

There is & little laminated clay exposed along the banks of Birch Ruan at Black

war snd clzy is near surface for 1} miles north of Blacimar, with some small
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areas with no sandy coating. In the 5§ of 3sc. 36 ana 53 of Sec. 35, Bridgeport

Twp., 18 a wet tract with very 1ittle sand over the muciy clay. It is surrounded

by sand several ft. thicxe

Sand in Southern Bridgeport Iwp.
For sbout ! mile south of Cass River in iecs, 25 & 20, Bridgeport Twp., &
nearly pebblelus clay is at surfsce or has very slight sandy cover. There
is sand alonr znd south of the electric line in 3ec. 25 down to about CO5!
contour but to the west in S¥ part of wsc. 2% and 35 of Sec. 2b there is very
little sand below the 0lH' contour. Jhers is sand on north bluff west of
frankemmath Junction aimost to LOS! contour but esst there is clay or loamy
5ilt up to L2U =25¢ and durther east near Streeter up to ©35' =5 noted this
morninge 4 bO0& car at rraukenmubh Joe Lo Loolnaw.

saginaw & Day Uity
et 5, LUlY ~ saginaw, Mich. I wade a short trip into ki part of SJeglnaw %o

. o

gee if 1 could finu sny wefinite shore iine at aboul GL0's There is & ligh

coating of sandy losas 2 feet over & stiff clayey will. The soil here is black.
I went esst in Sec. 23 and on descending t¢ the 605Y contour 1 come into a
strip of yellow sand with a few pebbles in it. ¥his contour has & northward
projection here but nesr the north end of tue projection there is lesy saand
than st the south. Ferhaps this is & river deposite. Iv the afterancon 1 went
by electric railway to Bay City. 'here is a mucky slippery clay outside the
marshes ss far north as sonth edge of the Bay Clty quadrangle on west side
the Saginaw Hiver that is likely to be recent flood wmaterial. In bay City
there is a pebbly loamy sand in places over the till.

The rrairie Farm I'roject
Cete 6, 1919 = Unginaw, wich., I took train south on Grand irunk AR to Verne

Station near scuth side of Saginaw guadrangle. There iz sanay lend from bhe

loamy lend is along river bottous but tc the south of ¥lint Hiver there is



7}32 25

& continuous sheet of sand to Vsrne. There zre only a few small pebbles in

et

1 go east toward Flint River the psboles become

W

it around Verne. out z
40re numerous. dhiz pebily sand covers the L. part of vec. 21 aboutb c10!
conbour and the north holf of sec. 2U, ayumouth. sut there is $ill at

2

surface in south purt of Sec. 20 and 3ig wece Zle. 4 nerrow sbrig of sand ia

<

Py

58 part of 3ec.

i

1 lies between this till ares =nu Flint diver terracs. Un
this terrace which is about Gl0' thers is till and a coating of gravelly mat-
srial ¢ = 3' in places. boulders are rather numerous on this terrace. The
till area covers the i, Sec. 28 bub I am tolu the section is sandy and so

e .

is nearly all of Hec. 20 Jhe du part of Sec. 1§ is

iy

ndy and a low duns
ridse traversss the v part and contacts 52%Y contour, Bub on the borders

of this ridze both north snd south till is at the surface. The sand ridge

raas %35 into 33 part of Zec. o4, Albze Twg. and dies out there. In the

"

v

5 Albee Twp. avout 1/7% mile from west and

o
"
2

road west on line of Hecs &

2]
¥
N

there ie & distinct change in slope, the descent to west becoming greater just

[y

below 220! contour and combng down to U1lOF al corner of Secs. 23, 24, 25 &

26. § thers find soms pebbly losm suggestiag shore action but not a distinct
beach line. TJest from this corner inere is sowe nesrly pebblelus clay 2 - 3°
thick over the till., In the 5# part of Sec. £3 W4 of Hec. 20, k& of 3ec. 2]

and sastpart of Sec. 22 there is ssug which is urifted into dunes to slight

degree. #est of this is & clay area along scuth edge o the Jaginaw quadrangle

Lo the 8

i corner. I went north on line of Socs. 22 & 23 aad 14 & 19 to the

4. Trunk spur thai runs to aticia and follow i; west %o iliciz. There is

some fine sand in east part of Sece 15 and west part of Sec. 10 near Gd. Truni
Cspur woicn 1 presums a28 brouzht in from the east by = swsll craiasge line that
of zand in §4% sec. 1¥ but

here enters the grest swamp. rhere arve susil patcnes o

. Alons the citches om Frairie -erw for 2 miles sast

most of the land is clay

7]
Wy

“slow this is &

of Alicia there is zbout & fool of blacs pes

deposit largely orgsnic material 1 - 2 ft. thick, oR¢er this is a pale clay



most of which is free from pebbles as desp as the ditches go inlto it which
f s pebbles are exposed 1a the bottom of the

is avout 2 ft. In a few places g

gitenes. ‘fhe overseer sayvs the north pzrt of this farm has a wore clayey

a

soil wish less peaty cover than wners I crossed. I return by aulo to barnum
school at coraer Secs. 13, 14, 23 & 24 ilbee fwpe. $his schood is near the
border betwesn sandy and clayesy land. It iz on s sandy ridges and the road
south crosses a sand ridge 60 = 50 rods from corners thai runs about &0 rods
west into Nu! Sec. 23. It also runs enst halfway scross Jec. 24, Thers is
touldery till in cenmtral and emst parts of Sec. k. It extends down nesrly

. - i R .
lay has few nebbles at surlace.
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Festures near Verne

I crossed Sec. 2 thfcugh fields going past the center. 1 there furned norih

and after crossing o small streas draining @y 1 found patehes of thin venser

sr as the store in 4d Corner Ysc. 18, Taymouth (foruerly

[44]
by

of sand over till &
Yerne FP.U.}e “he storexesper says there are cglay or tiil spoisz in soull: part
of Sec. 18 nearly to Su cormer of dectlon bul continucus sand cover elsewnere
in sec. 18. There are slso patches of till exposec across north part of Jec.
19 but most of the land has a slight sandy coating. I went west ascross Sec.
1% mleng the Gde Trunk spur and found no clay exposed, the sand being seversal
fto thicke. But in Sec. 14 most of the sand is in the K& and the remainder
hes only strips and patches of sand of slight depthe. The underlying clay is
only slightly oebbly and is not till., It i¢ likely to be 2 deposit in the
waters thst have covered this srsa. 1 go north on line of Uecs., 13 & %, 11
& 12 and find sand covers the east half of fec. 11, 2ll of 12, the LI part of
4ece ¢ and south part of Sec. 1, 4lbee Twp. It extends slightly below 55t

contour. There is =z heavy scil below this level. £lint Aiver has probably

brought in silt to about 595' coutour is $scse 1 & 2, Alboe and Sscs. 35 & %

£

Spaulding Tap.

i
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Features 3. of Saginaw
Horth of rlint diver there are strips anu .utches of sand in wa part of Sec.
35, north nalf of Sec. %0, S& part of Ssc. 20 and southi part of Sec. 25 but
the lanc is fair to good farw lend. The north half of dec. 25 and 88 part of
Sec, 24 is in lighter soil with sand severzl Tt. thicke This thins out to the
north & west between the 000 & 535' contours. Below the 595 contour there is
heavy soll extending west to the mucky swaumy land that overflows. North of
Cess Aiver there is mucky land to a raviune th%t crosses Sec. 2 near B - i}
line to faginaw Hivere. North of this thers is fine sznd sbout to north side
of Sec. 2. There coarse pebbles set in and there seems to be till soil ang
subsoile This is = little south of Forest Lawn Cemetery znd nrobably matks
the edge of the Fort furon (Saginew) moraine.
#lkton Beach near Arthur
October 7, 1919. - Saginaw, tich. I tzlke Pare un quette train te Arthur
sbation =t easl edge of daginaw guadrangle. 1 88 low sandy ridees in
ast part Sec. 17 ana west part S4) Sec. 16 tnat are iun one case G00Y but in
others velow that contour. ith tols exception there is till at or near
surfzce clear to the lititle stream west of irthur. The soil mep of the
Saginaw ares shows muck ss far south ag this rallway in Sec. 18, Biusfield
but gravelly. Yhe border is & littls to the north.
Besches near arthur
There is a gravel beach east of Arthur at an altitude 020'4. 1t terminates in
Jece 15 a short distance south of the railrosd. There sre three bars that
run a few rods south of the rallrosd and there die out as indicated on the
topographic map by brown color and in this sketeh. There is o slight deposit
of gravelly material less than 2 ft, thick
at Arthur. The soil map eives its ex-

tension westward to Cheboyganingz Creek

but it nearly disappears at Arthar, The

extent of this gravel beach northezstward

ags shown on the map by U. S. Bureaundf Soils



_/lg. 2?
seems to te about © miles. 4 lower truct there sets in. This i, therefure, a

-

bar on a wrominent wart of the till tract. Yhere is a wominent tract U

Tt of Ssee. C1 wrich cztehes the 619 contour znd rises

of srthur in north -

e Its hirchest zart ln souil jorb of ¥4} Sszol. Z1 hes a

nesriy

gravelly coslting 2 - 5 fest thici and & slisht

gurfece frowm there Lil: into Sec. 16 =s iuileabted by brown shoding over blue

on topograchic map. L4 is traceabls neariy Yo the sere ssrgquette RR in 38

R = T LA 0 v Pl s dla amamad
PATE 01 28Ce 410 EN 415 Wi 1T0AML0WS Ve Cl'énv

aews Lo snd aboub 40

of & flat $ill ridge.
rdge M4 0ol the centsr of Ssc. 21 nnd o cwrve to the eaatl there as 1f formed by

to bthe south ig noit guite so

gatar action from the west. 1 thingk the lang

atanding above the Hl3' contour. It is only Glo at the

igh se hers thow
% and the 3% corners of Serc. 21 and may be no mors than that soywhere in

the section., This gravelly deposit in Ssce 21 and the bar sast of

Ardbur that eatches the the 030' contour.

g o

it seews to range Trowm Just below 6207 up to fully 530% in accord with sxoosures

and strensth of develomment. The lake level iz likely to rave been

e A £ o S e e e m i - "o . -
cegtwaen os0 and DYy TH. 80 the parbly denosits below 270 were 2 1little below
Yo T ey e N M 3 r - i + o - % . - 4
the lake levsl whils these asbove were thrown up by strong wave action sbhovs

the ordinary lake level. The level o7 Shis loke thew a8 aow may have
Fluctuated sbout 5 ft. between ite Zighest snd Lowest sitages.

Feabures szst of Baginaw
There 1s & 8lisht costing of pebbly saud « fovt or so thick st about 505 on

x

ezast side of Jheboyzaning Ursex in 5% part of dSec. 10 blumfield Twpe 1t is
very faint coupared with this skrong bar east of arthar. Is this likely to
be the Alzongquin®

Un my return o Saglosw 1 took the % - ¥ guarber line fozd from 3ec. 21
Blumfield CUlesr %o the city. I saw no shore features of clear import yet

in places there is a slight ridging like that that catchies 600! contour north
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Pars and the water from it is brick (9).

nzt bodsy the water in Osss Ziver abl bBriugep

win. startsd ap yeslerasy.

nesrly wp to the G0U foob contour

al ariugepvort. He saye that when the Buglusy Fay is gulel cuc water not

from bridgeport %o the Boy is

H

riven infto Saginesw diver the low water ful

about 28 f%, the level being zboul 583 = Ll atbriugeports I uoted a ved

POh LUL LEAY COTNEeY etbe &

- & 2 2 PO S P ¥ 3 v 2T £ SN Y £
Leminnted olay over the Lill in exposures

4. 10 A& 11 Taymouth sno e She bed of this stream barely

goete down Lo i1l in these sections. ihers i¢ sand over the red clsy excent

o ot

in the immediste vallsy of Uirch Oreek (Dirch uni, I retwrned from Bridge-
port to Uanginaw on sleciric.
fayne Lesch b Freslanc
Dotober c“:;, 1518 - Saginaw, wichie i laie trein on rate qusthe (1 bo
It runs nesr crest of fhe Pord Huron =morsin: “rom Linndsle o freeland.  The

defined anc seenms

I went ascross the in study of

o
4

guadranzie in soulh port Sec. 08 Titlebowass.e drom tue river bank west

of creelznc to here there b

#t

terracs of tkhe river in sece. 20. The pledn o

ioe sllt loam easy to

wde  Thie

cultivate. There is in places = thin cos pebulelus
pebblelus clay sxtends west to Jwsn Cress valley on the north gdge of the Si,.

Chierles quadrangle snu is %' thick on the cress bluff at the county line

I o : ; P ; . e 1% b
: @ile inside the guadrs There is very little pebbly material in the soil
(L t of vt witkin 1 milse DRCOME HUMSTOUS GVt WA v

A R TS e s T [Rg - WEPLES L R S RV ¥4 =73 =Y LRSUA WA R AL

boulders and till oeccur. They were not ed stout when I rose above the 675'

contour in Sec. 26 Inzersoll Twp.

been very Littie saady iano. 1ill is exposed on a
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sxbent of Szndy & Clay Land In M9 part of $t. Charles Lap
PR N +% - . 7, e e ral
I 1and in much of Sses. ©3% ¢ U Ingersoll suw sonth half of

- « s = w by PR o
Cace %5. The north side of Sec. 34 zau L2 corner of Bec. 15 hove till at

gurfece and zood s0ils Jhers is goou soil in 8% and 84 parts of Jec. 28 but

he ssno covers mach of

wony s A e . B S T N do 3 o ow B
snnd in mout of the sectious

. ~ T P R S PO S o g o D g 2 3 e T mwd
jecse 2, 5, & 4 Richland ITwpe snd west ciie of dec. i : Sac. 1¢ and

north side of Sec. 10. Jhore are scatterse riuges in 3ec. L1 but much of this

south wmrd of Date 9 hog rich goil with $ill nesr

section ks s0id. The

g p 1 e . Tad e 3o Flua v b e N P s e o
surfsee snd = few voulders. Jhis is the anorth edge of good fzrming srea that

% 450Y conbour or neer the level

LEhWeen

but I an not able to irace

I touns ¢0il in muckh of Jec. & cnue oo g

- 3 S - S S IR A P T A 2
soil siterpaving with ssnd In south heldl ol

part ol “ec. 13

=3

otherwise a good soll.

L

It Zece b, Thow s 1 there zre &

zood s0il in west part of vsce 7 bul wmore than half of Jecse 7 &

ig licht sandy laznd. The 39 Sece & huz goud soll. There ig guod

here is pebuly clay east

201l 1z Zecs 5 bub 1t becoves sandy 1o sonto

% 5o T L e e g oy ogn Bl (0 3 o St I
Creek it Gece 5 ss Tar ag the Nateh Ursin snd in 30 part of fec. FU

Twpe 80 tili i3 near surface tiris far esst or /iuily 2 wiles

FParthar esast than in the

Swan Creek bluff inw dw psrd Get. b, Pepe, hms exposures of dark blue
till wp to & - LOY zbove the beu of the streaw or ball way to top of bluff

and oxidized $ill to top of bluff. The t1ll i: rather hsrd to dig with trowel,

ie very thiczly set with susll pebbles, 2nd looks iike ordimary land-lale till.
it not weatiered ilike preesisconsin tili oupc seems likely Uo be wisconsin.




../30..

Laminated Clay
Bast of Hateh Urain near cornsr of Sec. 32, 3%, Tittabawaessee and Secs. 4 &5
Thomas Twp. 1 enter s plain with thin coating of fine sand over pebblelus
clay. There are a few places whers the sand is drifted into dunes. It seeus
to be pebblelus or nearly so - It covers much of the arez between Swan Ureek and
Tittabawassee 2iver in Thomas Twp. It is labeled Cf or Clyde fine sanay loam
on the map by Buresu of Soils. It is a better class of sandy land than the
areas of sand in Richland Twp. and southern Ingersoll for it has some humus and
darker color. The ridges here in this area of fine sandy loam are labeled ikfs
or liiami fine sand. They seem to have had their éefivation from the Clyde Fine
sandy loam snd are merely wind drifted parts of it, They ancturally contain
less humus than the flat areas.
The sand in northern Richland Twp. is white and ashy looking in places
and seems to bewmshed sand. This may be because it is only an old shore
line. The sand in Thomas Twp. may have been brought town into Lake Algonguin
by the Tittabawassee Hiver. 4 large part of it is below 615' contour. The
clay under the sand along west bluff of Tittzbawassee is of a pinkish tinge,
is laminated and contains some lims nodules. It and the sand form a large
part of the bluff in Thomas Twp. Till is exposed only to & or 10! above the
river level.

Zlkton Beach?
Ogtober 9, 1919, Saginaw, Miche I turn north from Court Street at end of its
street car line at line of Hees. 22 & 23 and go through a till tract with very
little sandy coating as far as the Fere ilarquette HH. 1 turn west on line of
Sec. 10 & 15 Saginaw Twp., and am in a s mile with no sigis
of a beach. Just west of the corner of Secs. 9, 10, 15 & 16 1 cross & low
ridge of vebbly sand at nearly 620 ft., the section corner bench mark being 618°,

There is a strip of till from here west to the 620 contour 60 rods ¢ wide.
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There 1 pebbly sand slightly/ridged sets in and extends to the } post of
Secs, 9 & 16. From there west to the 625' contour till is near surfsce and
is only lightly covered as far west as corner Secs. 8, 3, 16 & 17. From
there at Town Fall west 3/@ mile to the .ciann school there is sand with
few petbles. 1t is drifted into low ridges 4 - 5' high that in some cases
catch 635 contour.

Relief of Port Huron Moraine

There is a strip of till out
N7 and S5 and is above 510 ft. and resches to about 62%5'. 1 turned north on
line of Secs. 7 % & and came to sandy land near middle of Section line. It
has few if any pebbles yet is about at the level where gravelly beach is
developed ezst of Saginaw being 625 = 630 ft. and barely 635'. About 3/4
mile south of Lawndale the sandy land ends and there is till at surface thers
northward past Lawndale. ZThers is sand to the west in Sec. 1 that extends N#
across Sec. 35, Tittabawassee Twp., and west edge of Sec. 3%, Thie is wind
blown sand in low ridges. The Fort Huron loTaine has perceptible relief abowe

Fmyar

he country west of it from Sec. 3%b, Tittabawass-e Twp. northwest and past
Freeland. Its base is about 620 ft. and its crest 660 ft. in Secs. 27 & 26
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Tittabawassee Twpe OUn the slope till 1s gener « O
there being only a thin venesr of washed material over it. There is a strip
of gravelly material along its crest above £60' contour from east part SE%
Sec. 26 NW beyond ireeland. I traced it to the road that runs north frow near
Freeland Station. It is = strip about 30 = 40 rods wide and has 1 to 3 ft.
or more of pebbly bezch material, with only a slight sandy admixture.

Pebbly Coating
It is flat as if washed down, and as it is the #ayne beach such is likely to

have been the case. From its 85 end sandy bars run eastward into Sec. 27 past

the N = § guarter line or entirely across the S¥: of the section, and there is

4

gend farther southeast to the corner of Secs. 25 & 3¢ Tittabawassee and Secs.
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30 & 31 Kochville Twpe I found a little pebbly material in this sand at about
640 ft. in scuth part of Sec. 25 and at 645 ft. in K& part of Sec. 35. The
sand is also slightly pebbly at about 630 ft. in S# part of Sec. 26. I am
not able, however, to trace a definite shore line far at any of these levels.
The west slope of the moraine in Secs. 20 & 27 and 22 Tittabawassee, has
slight irregularities in the till surface but till usually is within & foot
of surface on prominent parts of the slope. The sandy material is thicker
in the depressions on the slope.

Features in HE part of St. Charles suadrangle
I examined the east slope of the moraine for shore features to the north and
ezst of Lawndale but found only faint and patchy denosits. About 120 rods
east of Lawndale is u deposit of sandy gravel 3 ft. thick which catches 6351
contour at s house in south part S} ﬁac, 32. Thie protusion of the G30!
contour at a house in north part N#} sec. 32, is at a place where = deposit
1 - 2 ft. thick of pebbly sandy material rests on the till. f%here are similar
light deposits alon: or near line of Sece. 32 & 33 Kochville Twpe. for about
¢ mile north from corner Secs. 32 & 33 and Secs. 4 & 5 (Seginaw). There is a
short bar of sandy gravel north of the F.i. railway L mile WN# of Lawndale
Station that is above 635 contour. This deposit is 2 = 3 ft. thick, % - 10
rods wide, and 30 - 40 rods long (8 - #). Along the line of Secs. 30 & 31 -
mile north of Lawndsle the part standing above ©3%5' contour is somewhat more
sandy than lower land to the north but is not definitely ridged. I had dinner
today at a faruhouse in Ni part of Sec. 27 Tittsbawassee Twp., altitude 640°.
The well now in use is 17%5' deep and has fresh water. An old well 10 ft. from
it was drilled to the rock at ,bout 300 ft. and had water so salt that cattle
didn't like to drink it. ¥.i. I took the train to Saginaw from Lawndale at
5333 P.id. 1 passed ascross & strip of sandy gravel = few rods wide, a2 little
east of centre of 3ec. 5 about at the 630! contour. fThere is also & slight

coating of sandy material in Ns part of Sec. 9, Saginaw Twp. at and above the

6,0 foot contour. But gravelly till is near enough the surface in these
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sections for boulders and cobble stones to be seen in fields. There is
some sandy coating near the Y where the Pers idarquette ran south to the west
Saginaw station (but which is not in use now). This sand is low down near
605' contour. The soil mep seems to show its extent fairly well in the
north part of Saginaw so far as 1 have examined.
Un the road along east side of Tittabawsssee RAlver south from ireeland there
is deep grading and the cuts show a clay that is laminated but it contains
not a few susll pebbles up to an inch or more in diameter. It is of pink
tinge. 48 this lies on the border of the rort Huron morsine it may be the

fading out of its deposits where the moraine was waterlaid - and lald down
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parhaps a little beyond the ice bhorder. The material of this
textured and not a loose textursd silt losm like that west of the river.

In Saginsw Twp. 2. of Tittabawassee River
October 1C, 1919, Paginaw, Miche I follow .zckinaw Street N+ to the city
limits at line of Secs. 15 & 16 Saginaw Twp. and find till within 1 - 2! of
surface all the way. The distinctions made in the msp by the Bureau of Soils
1 am unable to see. I go west through center of Sec. 16 into the St. Charles
quadrangle. There is 2 slight gravel coating in NS strips » few rods wide
and only 2-3' depth. #ith till btetween practically at the surface. The best
defineé end bighest one is Just west of line of Secs. 16 % 17. There is
scarcely any ssnd on this roaa such ss I noted in road { mile north and in the
two roads farther south. I went north to the wcuunn school sznd then wast 1}
miles to s sandy strip thot runs &4 across Sec. 1Z. The buildings of the

county infirmary stand on it. There is bouldery till north mnd east of this
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sandy strip but a silty snd sandy cover and slightly pebbly sand # of it.
Yeatures N of Saginaw

This bouldery land lies between sandy stripsim N& of Sece. 12 and 5% of Sec. 1.

There sesms to be a shore st aboub 525" at corner Sees. 1, 12, 6 & 7 with

pebbly sand ridge and this corresponds to what I saw yesterday in N7 part of
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Sec. 37 and with the shore on the east slope of the moraine. It also
occurs a mile east from hors in S8 part of Ssc. 6, Saginaw Twp. at 625 ft.
Most of this sand in Sac. 6 is in the S¥ part. It extends only = short
distence north of the 32 cormer. I find = sli-ht ridge with gravelly
material at 535' just westof Liddle of lins o7 Secss 5 & & Saginaw Twp.

It bears east of south and drops below the contour but is traceable 40 - 50

rods south. The ridge on west sice of the guarter line road in Sec. 8 is
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sandy
deposits of pebbly materiszl near the 625" contour esst from here. They are
between 630 & 0625 contour.

There is a very slicznt coating of pebbly sandy material crossing line of
Sect. 4 & O near east edge of the 5t. Charles quadrangle, scarcely enough

to make a traceable ridge, nor is there definite ridgin: in the gravelly
material betwean 625 4% 630! contoure. I continued sast of corner Secs. 2, 3,
10 & 11 without seeing any definite shore features, though descending 13 fi.

o There is till with occasional stonee up to a footl

<

onn line of Secs 3 & 1
or more. I went south on line of Secs. 10 & 11, 14 & 15, 21 & 22 to Court
Ste in Saginaw. I made some examination near Marshon of the tract marked as
sandy on the soil wmap but find pebbly clay at only
¢f this srea.
On ¥lectric Car Saginaw teo ¥lint

1 took 2:10 F.il. cer to Flint., South from Birch Tun - first mile flat with
slight sandy cozbting. Sand is pebuly nesr south side of section. JSecond
mile, sandy plain, the only bodiiers seen are necar south side along FP.i.R.H.

Third mile, flat sandy soil, swall pebbles and cobbles in shapes of dunes

no boulders. Fourth mile, sandy in north hslf snd level soulh half runs

"
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is, seil looks sandy. Yifth mile,
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undulating and with s few boulders in

pumerous cobblestonss north of valley opposite Clio which is 2t rifth mile

at south sice of a stream. 4 shore line runs §4 from this village.
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first mile 5. of Clio along & valley

Second mile, boulder strewn plain. &t 2§ - 24 a prominent moraine with Loulder
pits on slope on west sluctrack but plain on east side. This undulating
moraine seems to continue south and west side of track for s mile. The railway
corsses it at idt. Morris or rises onto it. The crest is east of track south

from if. Morris (see notes in previous years as to features south from it.

Morris).

Peatures nezar Bay City
Uctober 13 « I returned to Bay City to continue field worke. From Saginaw I
went by the eletric line east of the river imown as the "Third Rail Route®.
This was in land that had pebbles in soil about to the Crow lsland School
in 54 purt Sec. & Buens Vista Twpe From there north there is swanp west and

mucky Ltand east of the railroad to edge of Bay City quadrangle. The wet

. 3 £1 & - M 0l - Sov e Cwmamembr  siv i+l veds L ” . ]
land there extends essgt pust Thebuypeaning Creek aud the railwmey is in wet lend
| S o D - o 4 .

to north part See. 18 Portsmouth Tep., Hey Coo I note bouleers in oley zoil

wile farther north in west part of Sec. 10, There is & rise of 10-15' in tue
next holf mile and sandy soil in & sumalt in O part sec. 3 thet catches G001
contour. In KW port of fec. % &t nesrly ss high sltitude pebbly cley shows in
fields and continues LW inte Bay Uity in bee. 33.

Choslay VW £ T
W TR KW of nay uf‘bﬁ/

From Bey Uity I went west on the “icvlend LHosd. There iz sand over gravel on wesi

bluff of Seginew River juct north of Widlend Ave., whare gome trenches ara open,

2,

The sltitude zeems to be ebove 58E' contour. there is an sbrupt rise of ebout
10 £t. to this sand end gravel strip frew the los lend alonms the river. This
sandy lend culy extends west [ mile or sc te a channel that runs perallel with

Seginaw River past the Gd, Trunk depct and in which this Selzburg drain is

lccated,
Yagt of thie chennel I fine i1l «ith zezreely ¢ foobt of wmghed meterial covaere
deat of thie chanmnel 1 find $i1l with zcoer cely o 100T ol wEsnel material covey

3

st pert in sbove 808' couteur. I crossed this in fec. 19

Beror Tupe At the tows line of Ban.or end céritor Tepee I turnsed noria end was



in & similer till srea for over e mile. 4t the scuth Lcuce on west side NV

fece 13 I pues a 1iint sandy sirip thet crosses & sii, bt rize in ths read

Y

Y

verhars 1 fH.. It seems liksly to be o weak shore fesiure, It iz just below

i

500" conteur, pot more than 1 - 2

land is lower than south and hug some mucky clay over itie t1111-3' exposed well
in the roadside ditehes, &bout 60 - 380 rods north i corner vees. 12 % 13

donitor end Secs. 7 % 18 Bengor, the roud crosses anciner gli ht rise snich

ig cobbly end pebbly ws if till

d been w

e
left sz 8 concentrate, This =trls rung FuE - It i, shove the

and mey be nearly 300'., “hsre are a fer boulders in tal; stri

.. oy 3
lovws to B2EY aontour

In the N port of tee. 7 is & svelly ber slmost 800Y A,T, It is nisnher than th

B.M. ot corner mevked 533%, lhis is developed for 50-6C rods in UW pert of See.

w N

7 and trecds SF - 0, It crosses into the BE corner of Seec. 12 Wenitor and
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north part of Seec., 1% so far wertward ic not Jue to grevel or send deposits but
is a prominence in the till, It hes boulders and pebbles and clayey scoil from

the end cf the grevelly bar just neoted, west:erd te Hillpound Drein.

that cateh the 800t

Nipissing Yeach

I

I go north cu line of &ecs, 8 and 1 cver sandy lend with gearcely and yebbles
wntil I pess & swale thet is below 598" contour., Herth of this is pebbly send
extending to Kawkswlin siver, It may be a delta desosit of tine river, I find

it in Kewkewlin Villsge on the rrominent lesnd betscen the Millpend Urain snd the

£, .
- T B oy Ty e 83 ey oy M @ T . o P .
river, wnd it here berely catciies 800" coutour, lhere sre dunes scst ¢f ncre

tet rise ehove 800" contour.but the pebbly mzterial is &t or below this ecutour,

ipissing festure, I go west from Xewka lin and {ing the

-
g..J

Thie seens to be a

i

Lorth Branch Les & very smell chamnel here and is bordered b, till on toth banks
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in Sec. 35, Kawkawlin Twpe.

Nipissing
There igs a thin sandy coating south of here in the bend of the river but it
scarcely resches north of the donitor Twp. line. The sandy gravel strip seems
to curve in from the north along an old shore line instead of being denosited
by the stream. It comes into the east-edge of Sec. 35 but lies mainly in Sec.
36, Kawkawlin Twp. The till plain covers Secs. 27, 28, 33 & 34 in the Bay Ciy
guadrangle. There are small patches of sand of slight depth which I noted from
road on line of Secs. 27 & 28. There are similar slight sandy dewosits in Secs.
21 % 22 south of North Branch. What sand there i1s does not have much pebbly
material in it, and may be largely wind drifted especially when it stands above
the general level.

Iunes
Horth of North Branch in Secs. 15 & 10 Rawkewlin, there are mors pronounced
ridges of sand and much of the surface has 2 thin sandy coating, out till is
sxposed in ditches only 2-% ft. deep.

Nipissing Beach
Horth from these sectiong there is a general costing of sand clear to the limits
of the Bay 0ity quadrangle easst of Linwood though c¢lay spots occur in Sees. 3,
4, % 9. I went no farther north today than Secs. 1% & 10 but turned sast &y
examine the shore line that is followed by the highway in Sacs. 14, 23, 26 &
36 Kawkswline. This shore was occupied by Lake Nipissing for the base of the
sandy denosits on its east slope is down to sbout 530 ft. or 6 ft. lower than
the Nipissing beach at the south end of Lake Huron. It is bordered on the west
in Secs. 15, 22 & 23 by a strip of psaty muck that is below 600! contour. But
in the beach there is nebtly material as hish as that contour. This pebbly

material is better displayed on the outer border of the beach in south part of
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Ssc. 26 and found the west limit of pebbly sand at two houses 60 rods from
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west end of the road. Clayey till is at surfzce farther west. The sand

lies over north part snd east of a wet strip south of center of Sec. 25 so
there is very little sandy land in 3#] of Sec. 26, In Sec. 35 there is per-
haps £0 acres of ssndy land in the Ni part. The 54 half of Sec. 3¢ is occupied
by 2 belt of sandy ridges for the shore line which farthsr north occupies a
width of only 30 = 40 rods, here is split up and spread out to s width of over
i mile. Its east limit is below the 595! contour. On the west the sand is

- b T SO e, . S

present down about to the 59%5% contour but is very thin and patchy below that
contour. There is sandy land both siues of the «8RR from hawkewlin to Winouns
put 8% from d#inona in Sec. %, Bangor Twp., it lies entirely east of the railway.
I went south on line of Secse. 7 2 8, 17 & 18 through a till plain well exposed
by deep rosdside ditches. There is a slight ridge causing the projection of

500! contour north in Sec, 18 which I had not time to examine but I came to &

faint shore at about 500! nesr south end of line of Secs. 17 & 15 and there is

.

(3]

g

. » “
nst of the corner of Sec. 17, 1%, 19

s distinct cut bank a short dlstance
20, Hangor Twp., These faint shore f@&tureg'may have been formed before the
stronz bar wes built farther east in Sec. & and N& part of Sec. 17 and 89 of
Seec, 16, Bangor Twp.

Slight Ridges of Febbly Sand 600'%
October 14, 1919. I go into HWest Bay City and southwest to cormer S3ecs. 19,
20, 29 & 30 where the 600" contour makes a projection W into Sec. 30. There
is a shight coating of gravelly materiasl in 8% part Sec. 19 and a ralief here
of 2 or 3 ft. sbove lower land each side. This low ridge cresses the road
into Sece 30. To the southwest there is a faint riige that is below 600! con~
tour but was washed pebbly materiasl along it. It extends into i of i Soc.
25. South of this 80 - 100 rds. is another similar ridge that catches 600!
contour. It is pebbly but & sandy strip runs 8% from it 30 - 40 rds. There

ateh of sand near south end of line of Secs. 25 & 30 also a short

t58 LS 2 TLEL 2

is s light p

sandy ridge in north part of Sec. 30 between 595 & 600'. But most of the land

is free from sand coating in this vieinity. The 600! contour south of center
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of Gec. 25 has ordinary till without pebble concentration in it. The area
in 54 part of Sec. 25 and S# of Sec, 24 is similar, these being clayey till
except a few square rods where a slight sandy coating occurs.

Yeatures in donitor Twp. N% of Bay City
I went north on line of 3ecs. 25 & 24, 13 & 14 Wonitor, crossing areas on iine
of 3ecs. 1% & 1L that catch 500' contour but the, do not show vebble concen-
trates, There is an area above L00' contour in SE part of Sec. 11 that has
several acres of pebbly concentrates and the whole area above the contour is
2 littls more sandy than bordering lower ground. There is s slight riding in
8% vart of Sec. 12 with o little pebbly material. This is nsarly up to 600!
contour. The ares above £00' in 34 part 3eec. 7, Hanzor Twp., has clayey till
only a foot below surface but carries sz costing of pebbly gravelly materisi.
It is a very wesk shore feature but seems to be one and to continue south into
Bay City along or nesr ©00' contour.

digzag Cand Ridges
In the afternoon 1 took street car to Ssizburg snd then went west % miles to a
strip of sand land that is near 600' contour but when heaped up by .wind is 605
to 610! or more. The contour map brings out its irregularities well. It runs

ESE across Secs. 28 & 27 to 8% corner Sec. 20, iMonitor Twp. Its course is then
gouthwestward into south part of Sec. 34 then %3% to center of Sec. 2, Franken~
lugt., Then S5¥ into 35X corner Sec. % thes Si across Sec. 11 & KE part of Sec.
1%, Its general width is sbout ! mile but in Sec. 2%, Honitor, it is scarcsly
half that width. There iz s little pebbly sand in patches but generally it is
pebblelus wind-blowm material and very poor gquality compered with the bordering
till sreas.

Peatures of BE in Frankenlust Twp.

In my afternoon trip I went north from Corner Sscs. 20, 27, 34 & 35 to the

75

Widland Rosd, then west & mile, then south b} miles then K= along road east of
Frankenlust drain, then north through Sec. 2, then east Ve Saginaw Hiver at

Brooks and back to Bay City on car line on east side of river - Aside from the
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sandy strip Jjust notea I was in & till trect in all this circuit. There are
vary few boulders, but cobule stones are comson and stones 6 - % inches

in diameter. The boalders seem to be largely gueiss and granite =snd some are
waathsared to fors fresk boulders with stronz ribs sl indurated places. On tie

%

borders of the saandy strip some mucey land occurs and forms & clayey or Sumy

i

deposlt 1 - 1 fH, thick over the till. It is iu plzces black and souewnal
peaty bat ususlly is a pale clay.

The Jutch Creex drninage in 1% part of Frankenlust Twp, is aluost a dead siream

as Tar up as Jsc. 2. ‘The lower courss o the Salzburg drain is through & u=mrsh
with aboubt 2 Ft. of wmater ot oresest low ataze.

Fgatures naar Ssizburg

Gotobher 15, 1315 - Bay Clty, siche. 1 take strest car to Salsbuarge There is
sonsiderable sandy and pebbly soil on the strip of land on whieh this car line

runs that lies bebtwssn Jaglnaw Hiver and a channel west of this car line. &t
the snl of the cur llae 1t is & pebLly sand. This strip catches ths 595 cou=
tour. The channsl west is down to 585'. There is & narrow etrip of sandy soil
on the slope waast of the Sslgburg Urain in Sec. 31 that extends a little above
535% eontours. The sandiness, however, uoes nst extend to S5# corner of Jec. ¥l.
Study ia 3W part of Hay Clty gquadrangle
I go 54 in Sec. 1, Yrankenlust Twp., and find laminated clay ekpoﬁsﬁ ia &4 part
of the section to depth of several Tt. It extends scath on line of Sses. 11 &
12 about [ wile. Till is then within a foot of sarface ani boulders are ex-
posed slong the roadside ditches. There ars z few zmcres of sandy land in 3%
roer 9f Sec. 17. A conslierabls part of west halfl of Secs 1% i¢ sandy and
the sand extends = little beyond the center. Thers is a strip of pebbly clay
2
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alonz the i sdgzs of this sand bub at middle of line of Secsv. 12 & ehere is

laminsated claye. The smnd lies in the laminsted clay in the line of 3ecs. 13

& ?’\4 ahowing that i ia mear Lthoan (he wr T T want mast on ira af
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Secs. 17 & 24, 1% & 73 and find sond about to middle of line of 1h & 23, Iis

border bears east of scuth towurd the 3. cornerof Sec. 23 but sand is pesent
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on both sides the marshy land in north part of Sec. 23. 1 go south on line
Sees, 22 % 23% bul see very little eviuence of a shore iine here though 1 am
near the 600 contoure. The projection of GO0 contour in 5u part of Bec. £
has a slizgint deposit of pebuly sand. I fina fully as much % mile west ou the
projection of the 005! contour., keither place can be considersd & uefinits
shore feature. 1 went west to corner Secs. 2L, 22, 27 & 2¢ but saw uo shore
features near the 610 or the 6l1%» contour. The latter crosses the line of Secs.
Pl & 25 less than } mile west of the corner ana the surface there is ill arained

and elayey. I went south into Saginaw quaarangle on line of Secs. 27 & 28

Yochville Twp. rising to 617.7' at cormer Secs. 27, 26, 33, 34e The soil bere is
R 3 ¥

Study in 1% part of Saginsw Juadrangle
I g0 sast on line Seecs. 27 & 2l and note & thin sandy deposit south of road
near 610! contour. 1 come to sandy strips in Sec. 20 & 35 between the 5Y5 &
600! contour. The sand hae a few pebbles in it. It is in sirips and seeus to
be & thin denosit, with places where till outcrops with cobblestones in it.
There is laminated clay around corner of Secs. 25, 2v, 35, & 3% but sand occurs
to the northesst in Sec. 23 and to the 84 in Sec. 36, and it occurs also the
west half of Sec. 1, Saginaw Twp. There is a sitrip of heavy clay east of this
sandy strip extending neariy to Saginaw Hiver. Tnere is, however, s sirip of
pebbly sandy % losmy material along the west side of the river froum “ilwankes pash
Carrollton to edze of Saginaw. It is § - » mile wide. It is lisely to be due
to stream work but the sandy strip west of it seews to be a shore fealure of

Lake Nipissing. The limits of Lake Nipissing were probably zs Tar west as the
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&

fecs. 27 &

e

1

Secs. 76 & 3% Kochvill
: 25 Kochvill
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[=54)
foc 2 2.4
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The angling road thet runs Nijf=$8% crosses 3ec. 1l is on a saall ridge of pebbly
sand. Two places on it have 598' as sltitude. So it ie about the right
height for Nipissing beach. There is sandy land down to 595" contour on its

east border. Study in North part of Saginaw City. There is a strip of sand
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running AN 4=%37 across N4, Sec. 1M that is windblown. Ite highest points cateh

! kzrguette

the 805' contour. There is wmucky clay south of it along the old Pere
track in 29 of DHac. 1, It is well exro=ed now by the nuserous trenches for

sewers an] wabter oloes in the bullding operations that sare golnd on hare, Llere

is 2 slisrt Jeposit of s=nd in west nert of Zec. 17 thal seews to be a soubie

ward extension of the hipissing slore. There is » swele with mucky clay scil

Lhde b v

between this strip and the one along the river in Jarrollton aand southwest from

3
there into Jaginew. I msce sxaminations of soil on east side of Jaginaw Diver
for east as the sichigen dlectirie

along thoe north edge of

thick cver the till in north nart

of See. 17, Busns Vista of sandy land in L Sec. 13 atb
about 5907, This mucky I extends & 1ittle above the 590° comtour. There

v

ere sandy strips in esst part of Sec. 17 and south part that I uoted a Tew duy

azo from the Pere .arguette ftrain as I went esst te Arthur Station. There

s0site 1 weni back Ho Bay City

gandy shrips are more recent than the uucky

from Darrellton. Till sets in on this lice near the south limits of Bay Clty
in the Li vart of Sec. H, Portsmouth Twp.

Study near Linwood
October 16, 1719 = Bay City, idche
[ take train to Linweod on :0Hi. There ils 2 bouldery %11l east of the stroug
shore line. It extends clear oub to the bay for 2 miles 34 of Linwood or sbout
to Linwood Jark. Ferther soubth ssnd ridges and mersh extend bsck z mile or so
from the edge of the bay and till ocours, or ie expoused ouly in a nurrow sirip,
next to the Lipissing siore. The surface of the till bhae been washed aud &
pebble concentrate is quite widely Jeveleoped on it. This concentrate material
is seversl inches thick insome cases 5o zs to look like s pure! bed. 1 went

west frow Linwood scross the Ninissing shors to coraer of Secs. 23 & 24, Yrzzer

™ R - s b ~wlin Two Nie v & 2 m mande o 3 4 5 ¥ 417
L, Bdilh G93CE. 5 & AAwKSWLID ey el LTS e & S;m’lﬁg Cu&t;ﬁg sver the $i11

est of tue shore line as far as this corner but it ends witin 50 rods south,
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So quite an area of till es exposed in west part of Sec. 3 and in Sec. 4. There
is scarcely any till exposed in Sec. 1V except in Ni and 88 cornsrs. The soil
map shows much of the west half of Sec. 9 tu be Ulyde loawm and this generallyis
$ill of clayey nature.

Features horth of Bay Uity
After examining this north end of the Bay Clty srea I went to Linwood Pari and
took train south to the Belt Line. 1 noted along the yresent shore near Linwood
Park gravelly material just below tresent water level. But nothing except sand
and shells above this level. There are a few boulders in the edge of the
watere fHorth of Saginaw Hiver opposite Bay City there is a till tract with very
little sén&y coating in much of the area east of the Nipissing shore and between
Saginaw and Kawkswlin Hivers. ur. Cooper's map seems to outline its extent
better than the soil wap by U.Y, Bureau of Soils. Its east edge is near the U &
M3R there beinz sand and uarsh between this railroad and the present shore of
saginsw bay. For two or three miles north of hawkawlin iiver there seems to be
a continuous cover of sand and msny little ridges 2 = 5' high or formed in it as
shown by the topographic map.
Btudies Near sssexville

After oinner I went by slectric car to sssexville. There is a shore line
starting in Essexvills anu running 5i scross i}, Sec. 1l and S4 corner of Sec.
13, Te.lhi,., .58, Much of it is above 590! contour but its i+ end is a little
below the contour. This aies out in south part of Sec. 13. South of it in
south part Sw, Sec. 13 is a very cobbly sres with stones 3 = & inches in dig=
meter so numerous as-to be very conspicuous. It runs 30 - 40 rods along south
edge of the section. It has very little relief, only a foot or so above less
pebbly tracts around it. Boulders are present in these clayey tracts. The
goil has many small pebbles in 5& part Sec. 1% and NW of Sec. 19 in a flat area.

but the pebbles indicate river wash. 4 more definite shore leads eastward from

center of Sec. 23 through Sec. 24 and 5% part of Sec. 19 and Ni part of Sec. X
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Hampborn Twp. This caiches 600' contour in s fer places where asandy and

OF

bt

heaned up by wind asction. 5Hut the pebbly materisl in it is a little be

.,

oY probably 503'.  There i s vwebbly arss osubsiie §

iy

he anndy ridese in 5V

4

coruer of Scc. 19 and north part of Jece 30 ewd this s 597 ft. 2% the cornsr

5 ) B D VO DU AP I
of Secs. 19 & 30, P4 0 PH. Thie cefinlte shore ends ebruptly st the end of

the loon of the 5957 confour in esst nart Sac. 30. Till is 2% surface

Lmaedictely south =g well ae east and west of this shore,

sanuy strip is asrzed by thres different soil pofterns on the soil map: Ulyue

sand, olyde sandy losm snd 3aginsw sandy lond. #robably Ulyde sand has less
loaa than the others but the change from ons to the others is liable to ocour

I think are not Jdefinite lizits zuch s the soil

in aluaost any secre, and

5 oof flst blogcs sand sl

- pabbly in Secs.

w
o
g
&

wap showse Uheres ig a large

2L, 22 & 27 wnorth and west of 8 8 algg subscil at 2 - 5 £, and
in olaces at less then 2 ft. The clay ssens Lo be s5ilty and with few pebbles -
and I do not see large stonss on it in the dilches such ag occur outside this
ares. osortn of it is s string of wesk besch lines at sboul 587 - 588 4. and

whabls aumber of and gnelss boulders ug
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to 4 or BY in diameter. The genly ebbly stric just noted wsy be an oubtwash
- T &

devosit whes the ice was covering the ares thof iz boulder strawn. The water
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a2 leval zs the oubtlst
of the second Lai X G2 - T00 another shore Jjust above the pro-
strip and mact of this msterisl

sant one

is sand in bthe cext string o ' t he south. 1 saw suall shells in

o s . . . " J P
this shore 1li: campbon Pwp. (Teliis,4.5380) 1

toox car into



7

Studies in &4 part/of Bay Olty suadrengle
Cctober 17, 19189. wouth Bay City, casc ave. I went cast to Lhe crest of a
beach of sancy gravel that catches the oUC' contour in south part of Sec. 33
and north and east parts of Sec. 4 (Fortsuouts Pwp.) Yhe azmin riuge does not
sxtend but § mile north intc Sec. 3% ani 1t ales oub &t on euc a few rods sast
of the wiche slectric A in west part of dece 3. There zre wesz curved bars
running east and swinging to ki from this bur in & part of ec. 4 and west of
Sec. 5. Another bar sets in in south part of sece 3 on the angling road and
follows it to the center of Sec. Ll. Thiz spresas out in oh part of Sec. 1l
to 40 rods wiath but generally is only about 1% rods wice. It stands about 5
ft. sbove the plain south of it and sas formed by water on that side.
There is a strip of flat black pebbly sand along line of Secs. 10 & 11 extend-
inging down to 590' or less. This bar catches the G00' contour where strongest
and is peboly at highest part.e Jhis bar is wees iu S8 part of Sece 11 but is

4 . k oy - > oy o 4] . T T S rp it
traceable %o the So corner. ansther bar seis in about 40 -

LS4
<

this ares near center of vsc. 1l and runs &b through south part of Sec. 1l into
the nortn edge of Sec. 14 woere it sseus tu suue 11 is pobily sand and is only
2 = 3% high, #nother bar sets in wear center of Way sec. 1) and runs E84 across
the section. L1t catehes 600 fi. for a short aistance buib is uainly & little
below that contour. ieak curving bars brauch off from it ia the east and run
into Bec. 18 as shown on the wap {contourj. L‘here is weak shors development

on west side of Tuscola dona in east part of Hec. 1Y avove )55 contour. It
curves around and crosses this road and runs ab into the edge of Sec. 20 north
of the west quarter post. dast from here is o low strip below 595 contour, that
extends to a shore line foraed by water in tne Saginaw basin ks of it. That
shore lins runs NH# = S54 across east nalf of Sec. 20 passing { mile west of

sunger. ‘There isa sandy & pebbly deposit not definitely ridged covering the

[~

e
i
w
Lo
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2
5+
fpord
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&t Y oy ws

nart of ¥4, Sec. 30 and extending a little into Sac. 29 whieh

due to wave work in shallow water. It is 59&' or less. Aboul % mile farther



soutnesst therc is & cut bmak Jormed by wiydssing sebers ab weal side of a tild

‘ [PV . o £ sy b T - 3 S Y4 4 T e p
island thut stondy svove 20UY coatour. 4t the south znd of this 200Y ares the

; - ; gl R oo K 4 P
cub bas. changes o 2 bur of sandy gravai that turae enst o 1it%le north of

5, Jhis is neariy L00'. o the southwest thsre is » lowsr
one bareiy 597' thot curves urounl to tie west und soutn of center of Zsc. 32

ubour line.

Studlies 334 of Bay Lity
There is = lower saore Tesbture farther west that I noted asar the fhatchser

dine. 4 ent bank o water? strin slope paraing bslow the 530% gountour. In

In the 34 psrt of Jec. %i [ uoleu a peobly bluck sandy degosit al sbout 550
contour. There is also a blacs sandy deposii west from thers ab 558 2t the
54 goruer of derritt Twop., Bay uaantJ. Tne surface is flat in botn places.

1 was told by a farser that in sinking an air shaft for the mine im sovulh part

found under o ded

al fi. of coarsge gravel

of mucsy clay % or & ft. thick. This at about 548 £4. Ini: faruer says the
land macked Ow on bhe sull map im Secs. L, £, 10, 11 & 12 and wilch slaads a
1ittle below 5907 conbiour is a heavy clay anc met a black muck. Boulders are
struck in it in tile drains and road ditehiss so it 1s likely Lo be glacial

materisie It is Little if any uigher than the sress of black musk east and

.

gest of it. After exasining the fiat ares Just wobted 1 reluraed %o the
lend znd traced the Hipissing beach arcunc ine curve from the bay south of to e
say ©ity woraine across the worsine to the i slope fecluyg Sagluow Bay. Ii

crosses in sec. 35 southeast of center of ssclion and lg just below the &OU
conbours In the north part of Sece 33 asnd in 54 part of Sec. 20, werritt Twp.
is wniply & till sres.

Q;Jc

es, sbove LGO' in Jec. 33

in places there is a stowing of cobblestones ana pebbies as if it hed been
wave washed but thers is not a definite beact on the highest vart.
1 traced the shore that was formed by the saginaw Hosin waters northward pust

dunger tc the parochial school in west gart Sec. 8, derritt Twp. It there
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curves around to the S# to the wCHR and dies out.

s sandy ridge that rune north across east side of Sig, Sec. G
the Bay City moraine west from here is above 600! ana in places 005 but it
seens to have no snors festures. It is & stiit clayey tilivwithin & few inches
of the surface znu the soil i such as usuclly forms onm till with remarzably
little sandy or gravelly material in ite. 1 foliowed the iuscola doad into Hay
City from ho part Sece. 13, Buena Vista Ywp. and saw no shore features until I

reached the cemetery near city limits in L# part of Sec. 27+ ihe

e is & ridge
of saudy zravel here that catches the 000! contour. there is a psculiar trench
sround the éenter of Sec. 27 that is below 599'e The land enclosed by it is
clayey though scarcely as high as the beach at the ceustery a few rods northwest
in W# 3ec. 27. This is near the west end of a bar of sandy grevel that runs
eastward throuch central part of Sec. 20 ana SE across Sy pari of Sec. 25 to
center of Nil Seec. 36 and is exceptionally well defined all this distance, and

£ £
sandy conting for

v

was mapped by the soll survaﬁ 88 #fse 4ihere is8 a ilgh
mile or more west from the west end of the definite bar as far as the Wi coraer
of Sec. 2% or to within =z mile of Saginaw tiver. <There is a strip of i1l }
mile or so in width between this shore line znd a later one that I traced
yesterday westward into Sec. 2% and which catches 000" contour where best
developed which is true also of this eariier one. The two are practically
jdentical in altitude, the difference beiny less than 5 ft.

Studies 55 of Bay City
Uctober 18, 1919. Bay City, sichizan. I exsmined the sandy strip that runs
west from the bar that I traced to Sec. 2% on Uct. lo. It has nearly flat
surface in Sec. 2 snd is only 2 -4 ft. thick. It becomes thicker in Ni part
of Sec. 2%. 4 ditch runs across it frowm south tc north in the west part of

Nii sece 23. It shows 4 « 51 of sand with numerous shells on its lower part,

o o & 3 kS
clams, 8%C. <0878 15 & Saighv ag
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across Sec. 2% about 60 = EO rods from its scuth line. It is 7 - U £t. asbove
the till tract south of it. It dies cut in S& nart of Sec. 2% tut in €W part

f Sac, 24 1t ic develomed for a short distancs and cstches 600 econtour. This

Q

outh of the msin rides thet I traced Uet. 17 inte Sece 2%. I went south

H!
wt
v:
{:‘-

#ell defined 81 o

;4‘

tnroush Sece 25 to the outer ¥ipissine shors and found

there is very

canter of 5! %ee. %35. Yor nearly a mile
faint shore development, low sendy strins with relief of only 1 - 2 ft. I cross
two of these on line of Sescs. %0 & 31 within 0 - 100
is another weak sandy etrin running 539 scro=: north nart of 5¥ Sse. 31l. 4
well defined ridpe of sandy gravel sets in sboub 20 rods south of center of
3, that is continnous for fally 1} milss in a 984 course across east zart
of Hsc. O into ¥4 corner Sec. 7 Forissmouth Twpe where it dies oul abru?tly.
Thera is 2 zan of * mile between its south ond and the morth ead of the bar in

i,

E s b s 2 e D3 -
This bar in Jec. 31 & Jec, ©

weab uart of Sec. 5 near the .

1a narraw (i w11 rads wide and ndy wabbly »nid arinl. Ite relld
“ AR L B P RE Nt s S B WE e e o e i R o R ‘o e

. : . i 5 e b £ oaa. £ Ehad astals
iz only % = % ft. 1 exanins the swells in centeal part of sSsce b that cabel

1,

60 conbour and find then to be 111l swells with less than a fool depth o

asterial on them. I then went scruss the swells in sec. 36 that

traverses the 931 of the seetion and find it has alwest no washed msterial ou

N . » a N P .
XA Ty o ahord distanes snob canter o E P iy thors 1o meohbley eandy
i e SO O HNDTYL L TN L SR A DEaL 2D Vi RSl e N LadiBAW 4 UMW AY WRER AL

meterial, = few inches in depth, less than 2 fi. in isolsted swell northwost

S

s glicht fenncit of this sort. The swell between

of centar of Ysc. 5 =

2 wtiff clay with boulders st sur-

this znd the larger ones to the south has

€]

s

fnee. here sre o pood meny bounlders neor surfece along ditehes in Secs. 1, o,
21 & 30 ss this ie the inner slope of the Bay City waterlaid worszins. The Toge

1 woulders cre somewhat plentiful there as noted

1

128t nighte The swell thet entches £00% contour ip socuth purl of Sec. 20 zad is

meterial on it.

eut throuzbh by the lil has little or no
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I followed the outer Hipissing beach westward from where the HURR crosses it
$o0 Parx Ave. snd found it very irregular owing o developument of hooks ap it
was extended westward. Gihese double back to the scuth. 1 went nerth on Fark
Ave, to the MCAR and find very 1littls sandy cozting here and west azlong the
railrosd to the depot.
On HCRR Bay vity to Jetroit

I took noon $train from Bay City on MUBR to betroit. The sandy zravel along
the reilrosd north of Salzburg has a depth of several ft. and it s a nearly
continuous deposit over the widih of the sirip that liss belween She river and
the oid bLayou west of it. ihis seems iigaly tc be river deposit. There is a
fine silty sand on the low tract south of Zrooks bordering the swawp. ZHast
frow Saginaw there is tiil plain to edge of the Saginsw quacrangle. “here s
beach is cut through in Sec. 20, Blumfieis Twp. whose course from there Ns is
shown on the wap by U.b. Bureau of Soils partly is 485 and pertly wg color. The
flat sandy soil bordering it seeus to have color (e 7There is then till plain
to witnin about & mile of Vassar when a strong beach is crossed that is marked
Mg on the soil map. The crest of the rort Huron moraine lies between this shore
line and Cass river at Vassar. South of Cass Hiver from Vassar to iillington
there is ssndy land with wind drifted ridges. Willington is at the shors of
Lase Saginaw., Thers ig a woraine south of the village with numerous low
hummocks of bouldry loose textured till,
Teatures from here to vetroit have besn noteu in detailed studies in earllier

years. (here is s gravel pit at top of Horth 3luff of Clinton liver east of

L1,

Rochester st altitude fully 50' above the stresm above dam in east part of the

village. The biluffs expose till below it for 30 = 40' above river level.

i S @
=5

At uavison with Sadler Topw;
Gete 20. 1§ took evening train Anrn arbor to Jurand and esstward on Gd. Truns

- . 3 TP & T

AR to Lavison to weet #r. C. L. oadier, Topographer, who has surveyed the Burt

quadrangle lying east of the Chesaning. I find by his maps a steen rise from
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about 690 to £05-710' as if to 2 waterlaid moraine in north part See. 2
Flushine and emst of stresms in Sec. 1, =lso northwara from taere slong esst

s 2t the weet vart of Sec. %30 Vienns Two. It is this

gide See. 30, dontro

A

strin thot shows =z o $i11 =res narth of Clio but it is ¢andy in Flushine Tweo.

The Arions beach in Sec, 27, VYisnas ani 8¢ nart of See. 20 catehes 735 contoun

in north wart Jec.

it is esmeily traceabls by protrusions o

7% end esst part Sec. 32, =lsc near cerner sscs. 31 & 32, Viennz and Becs. H &

6, ht. sorris Two.

Studies hear sit. dorria
Oet. #1, 1919 - Uavison, xich. I went north from Uavison with one of the topo-

granhere (Mr. Hichsrdson), for £ milse acroes vndulating till. There is stronger

undulzstions farther north in Sec. 28 and in 0o wart of Bse. 27 with sugrestion

o

of morains. The €8 nart of Ssce 20 is =lso of this sort. %e went west 2 miles

and than $urned anorth on line Hecs. 20 & %0 prossians the chunuel that leads

¢ from Tlint River mast corner of Ssce. 17, 1%, 19, 20, 2Uchfisld Twp. and

5111 =znd the chapnel south 1s cut in till but has a little send znd gravel

- nr it had ard Bhonls and Aelts tn the waoet
A= e W D f Wi Bl L B ued L Ty W e W T W SLE o Cod W

e W « STV O
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Flint Fiver is 2 pgravel olain that ie bezing sxtensively drawn on for road

45
3

Bollzst, 4 deita of Iulsy outlet in hesnd of dersley Lake. (Sse lonosragh 53)

Truare 1g undulatine $111 in olsces esst of the well definsd moraine that runs

15

=
ik

‘-h

Yte iorris bub most of this district i1s flat surfaeed but the dr

hers is very loose-textursd.
From .t. dorris I went & mile north along ralivead and then west along township

Lo v MR e T o 1n3 v fars with sbrons sverassion in S £ an
lins road. There is a moralnic surfasce with strong expression in 3sc. 35 and

& ) o T tre 4 = R S I S PR R T & 2 SR
weest adze of Ses. 36, Vienns which rune 38 into .4, sovrris, Scuth of it in N9

is a sandy plain

. . - . s
Suginzw level belaos 7OO's » weak U111 ridgs ruaas
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W§§ from west part of Sece 35 into Ssc. 34 that has sand deposits on its north

slope to within % ft. of level of the crest or to 760'. It may drop below the

lake leval in Sec. 34 nesr west side of Sectien. I went north between Secs.

-

Y 2 35 % west o mile through lake till {bake Baginew) with boulders and slight
sandy depcsits on till. I went south on line Sees. 73 & %t Vienna and found
Laoke moterial of sandy charzcter south of the small stresm as far up as 7400 -
745t but not to the 750 contour. I went west on township line and seem to be
sbove Lake Saginaw level until near middle of line of Bees. 5 4 32. There 1

iph mans westwsrd on thoe town Line to the town corners.

fhere is zlso a strip of ssndy zravel on south slope of a ©ill ridge in north
wart of See, 5, Mt, Jorris nearly across the seclion, It is likely to be

Lake Ssginew derosits or else outwash into wiber poanded south of the $1i11
ridge. I do not find any well defined bezch in Secs. 4, %, & 7 but there is
a deposit of sandy pebbly materisl in east part of Sec. §. Shore features are
indefinite in Secs. 17 4 14, but I come to =z deposit of sundy vebbly material
on line of Secs. 18 % 19 pear middle. There is gravelly undulating $ill in

58 part of Secs. 17 & 20 snd in south part of Sec. 20 that contrasts with the
flatter land of the northwest and suspests thet the flatter iund 1s lake bed -

1 went north on line of it. Horris and Flushing Twps. frow corner Secs. 18 % 13,
17 & 24, There is a2 prominent gravel bar thoi hae its € end on the bluff of

a stresm ln BE part Sec. 13. It is largely sbove 730" and some of it is 735

ft. It is opened for zravel and haz % = ' of sandy losm over gravel. ‘tThe

#

loam is pebbly. The bar does not extend more than %/4% mile north but is pro-

hd w

minent for sbout that distance or to middle of line Secs. 12 % 7. lhere is

£111 =lain around ite sast and north borders., There is sandy land west from

1t to Flint River on lina »f Sses. 17 % 1%, 1L % 1%, I aa told. Till extends
west on line of Sees. 1 2 12 to & crsek bui wast of this cresk there is sandy
land to ¥lint River = of poor quzlity. I took road east on line Sece. 0 & T

lt, sorris and continued to the village of lt. llorris.
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sast of & creex 3 miles west of .t. worris ilhers is & thin deposit of clayey
till 3 = 4% thick over sandy mabsrial., This is sxsosed for v rods T on north

side of the rosd. 1t shows rTeudvence o1 lcw suewds LDhere is & sandy ridge in

765 contows aEna 1ts lovwer liawit on the north
1S00]

Lw pert of 3sce 1

is at oure 1% b 0o nigh for Lace Lmgloaw sud is abuve the level of
the tiil that caprs sand west of 1t zs Jjust aotec. It seews wore lize & lsks

deposit than glacial featurs and thers usy 2ove been tocal pouuing to 760 -

it
ivs »

k! e} "‘ & : : ‘ . = ” . N -
Yeatures o mile north noted histv  suggest thise. The Lake Beginaw

48Ce %, Hb. dorris.

wave action seanms to rasch

1y weve washed than

thig level Be more

nd Te The sot sonding nay heve 7e0'. Uhere is a

rriz ob the canedery tnod is ohout 7701,
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It is at who voubhesst sod of o norsdnic sbriv noted this norndng. Vaesd

thin gandy coating. It is

crossad /o ~ L owile wort of Wb. Lwowris.e
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B

Badit ig vording pnorih of Me. Sorrds cnd he psoave se oliltudes slons Shere

Iinos in ot distriod.  Une o sd bowa WSae U miles onatb of Ol4o s P40, A

lower boach wb sho county line bomn cormners thenat of Glio
ey i T o nensa gy PR R R Ty T ST LT ; .
iz 728, Thorve ave oo wilsses on this beach Yetwoon O0lio rsnd the conndy
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