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Notebook No. 272 of F. Leverett

October 30, 1919 -« Flushing, Michigan

Delts of Flint Biver in Lake Saginew

I took aunto~bus to Flint. Thers is a plain of saudy vel in Sec., 26
and SW nart of 25, but a2 short distance east of the;égzz; road on

line of Secs. 25 and 36, Flushing Township, ;ﬁ?il and boulders set in
mz4f"%61d channel. The soil map, however, has this manped the seme os the
plain of gsandy gravel "FG". The clay plain hos 2 level surface clear through
to the valley of Flint River, Sec. 36 and 31, Mt. MYorris Townshin. It is
727 at the range line while the gravel is sbout 740" A.T. The channel

bed 2z mile sast is 726!,

Till Plain snd Moraine in Mb. Morriw Township
Ve conbtinued sast on $111 »plaim Yo middls of line of Secs. 26 and 35,
Mt. MHorris Townehin. It has o few boulders. The swells, ,s0 far as noted,
are all less than 10', and uwsuzlly not more than 5 to 6"@%@% . Ve
went south throush Sec. 35 and then east to the Michigan Elecitic Railroad
at the t gymahip corner. There ig moraine only for ome-half to ihrze-guarters
mile of hers, The west part of Sec. 36 being till plain and ¥V of
Sec. 1.

I went to Davison on Grand Trunk Railroad and spent zftermocon in racing
contours and getting altitudes on Mr. Sadler’s field sheet of the Burg
gquadrangle,

Festures in Southeast Cormer of Burt Quadrangle

The channel crossed by the Grand Trunk Hailroad west of Flint mear SE
cerner of the Burt cuadransle barely eatches 755' contour at the railway.

ooy

Yr, Sadler is not cerboin thie s the eummi’i, but as there ig zn wachanneled
flat here he thinks it must be. About one half mile north a definite post
glzclal strzam chennel is cut in this valley bottom snd it descends 15' in

e mile NW. The plain of the old volley floor also descerds 10! or more in
this mile. I zm survrised to find that some of the ravelly land jJust north
of ¥lushing is higher then #111 east of it. I% catches 740! contour in
places. The south bIluff one half mile south of business part of Flushing
on line of Sees. 34 and 35 reaches 745'. Iuch of Sec. 34 and the NE part of
Sec. 35, Flushing, are below 735! contour and likely %o have been covered

by Loke Saginaw.

(o4

The gravel bars noted yestewiay in west section of Flint River a mils KV
of Flushing each catch the 720! econtour and arve part of the delts of Flint
River.® There is very little projection of the 715' contour to the north,
but the 710" extends one half mile north of the 715! or neariy to the NE
corner Sec. 21,

°Wote: Leverett's original note was, guote: "and are a little too high
for second Arkona.® Hill



Border of Loke Saginaw, and Delta of Flint River
In Leke Saginaw Near Flushing

The 700' and 690! also have northward protrusions on west side of Flint
River. The 700' reaching into central vart of Sec. 10, snd the 6%0' to
Brent Creek Station. The 700! protrudes north on the east side of Flint
River nearly to north side Sec. 2. The sandy bar in Seecs. 13 and 24 that

I noted a few days ago catches 735' gontour, but is mainly between 730' and
735'. A ridge on EW road in south part Sec. 24 also catches 735', and so
does one in NE part of Sec. 25. The high plain in SW part Sec. 25 that

I orossed this morning slso reaches 735', but the bouldery land in SE part
Sec. 25 is below 730'. Lake Saginaw seems to have extended 3E over it to
the center of Sec. 31, Mt. Morris Township. (It yas found later to reach
to west part of Sec. 35.) There are only tm% spots of a few acrea
sach in Sec. 31 that rise aboye 745!, lying east of the center. In Sec. 32
only the soath part of SW: ﬁ east part of WBf are above 745'. In Mt. Morris
Townshin, Leke Saginaw may have reached sbout to the 745! contour ia Secs.
17, 20, and 29, as noted = few days ago. It seems to have extended

Flint River Valley ns faw as Sec. 4, Flint Township, and covered most of
Sec. § and HE of Sec. 6, Flint Townshin. Tet bars of Lake Saginaw ocecur
cloge to the river as far down as Sec. 22, Flushing Township. See the con-
tours drawn on the map of Burt quadrangle prepared by Leverett in November
191e.

M Lake Features In West Part of Burt Quadrangle

I sketched in contours on the Owosso soil map in Hazelton Townshiyp,
Shiawassee County, that aid in showing extent of Leke Saginaw and Lake
Arkona. The bar of Lake Saginaw {n NE part Sec. 26 is above 740' contour,
but in Sec. 24 the highest contour cgught by the Lake Saginaw shore is 7351,
It may, however, almost reach 7407, to the east on lines of Secs. 18

and 19, Flushing Township, it does reach 740' contour and is not much higher.
The bar I noted in NW pert of Secs 24, Hazelton, is along 725' contour and
this is highest Arkona. 5o, also, is the sandy, pebbly deposit near east

end of line of Secs. 21 and 28, Hazelton, on west side of a bay of Lske
Arkona that I noted October 28. The 725' contour protrudes north one quarter
mile into Sec. 21 on thie strip. Thc limits of Leke Arkona in this bay seem
to have been in east part Sec. 28, south part Sec. 27, and west part Sec. 26, -
Hazelton Township. Lske Saginaw extended a2 mile or more further and covered
NE half of See. 33, 211 of Sec. 34, and perhaps all of Sec. 35 for it caught
the 740! contour in NE part of Sec. 35, and that runs south in east part of
Sec. 35, It may extend to this contour in Venice Tomship as I noted a wvery
flat surface in north part of Sec. 10, which I find is just below 740°.
Projections of the 735! contour in NW part of Sec. 3, Vaniee,/m;% w of
Sec. 33, Hazelton, secm likely %o be due to Lake Saginaw and ‘wave work on
west side of this bay. Probably nearly zll of Secs. 2 and 3, Venlce Town-
ship, the north edge of Sec. 10, and the BE cormer Ses. 9, and part of

Sec. 4 fall inside ILake Saginaw limits. This bay thus had an extenTion
four miles south of the limits of the lake near the Shjayaseee and Genesee
County line, but th&g bay ot the Arkona stage had only, two miles depth in
Hazelton Townshin. The Liske VWarren bar that I noted in sk part Sec. 36,
Maple Grove Township, eatches 675! contour and a light ridge in SE of Sec.
35 is also above 675 contour. Probably nearly 680! as the flat south of 1%
in SE corner Sec. 35 is 677'., The 690! gzravelly strip that I traced ESE



a-
from the school house into NW part of Sec. 34, Maple Grove, probebly runs
south near center of the section for the entire east side is too low.

The SE corner being only 685'. The lake Warren shore that I noted October
28 in NE part Sec. 28, Maple Grove, is =t the 680' contour, so I traced
this contour on the map 5B across Sec. 27, and NE 0¥ Hec. 34, and SW of
Sec. 35 to thetutl on north edge of Sec. 2 Hazelton. I now recall s
slight sandy coating at a dwelling house in wrth part Sec. 2 about where
this contour runs. The contour runs eastward across N% quarter Sec. 2 and
north part of Sec. 1, Hazelton, to where I noticed yesterday a distinct
shore on the county line of Shiaswassee and Geneses about a2 quarter nile
south from the SE corner of Maple Grove Township, Saginaw County,

I find this 660' contour eatches the bar NE of Lsytons Corner in Nwi

Sec. 15, Maple Grove. It rums Just south of the road I tr&v&led when go=-
ing in to Laytons Corner from the eounty line westward 2% miles and then
strike NW across Sec. 15 and passes 3/4 mils north of Laytons Corner.

Some of the gravelly wash noticed one half mile north of Laytons Corners

is o little above this contour. %The contours show a rather rapid riss

from 655' to 675' in the vart of Montrose Township west of Flint River,

the rise being mede in but 1ittle more than a mile. There is then scarcely
any rise for a mile or mors from the 675' to the SE and south. It is in
this flat area the pebbly sand occurs that I traversed on line of Segs. 31
and 32, 29 and 30, Montrose. On the Grand Trunk Beilroad south of Montrose
the space between 675' =nd 680' contour is 2% miles and the altitude is
only 682' three miles south of Montrose at SW corner of Sec. 33.

There. 8 & similer rapid rise in SE Albes Township from 515' to 6300 con-
tour Sece. 25, 26, and 35, and a very flat tract for one to two miles SE
and southe A similar rise occurs on lins of Secs. 19 and 30. In the first
two areas there is sandy land, bub the underlying t11l mey cauvse the rise
and possibly these are ice border features - where s bank rather than ridge
marks the ice edge - it hardly seeme likkely that laoke action was strong
enough to cut back and steepsn the slope in this way. In fact 1t does not
look like wave work. The space of nearly a mile in a rise of 15-20" is
nore like ‘moraine slope than a shore,

Delta of Flint River in Lake Saginaw Near Flushing
Govober 31, 1919 - Flushing, Michizan.

1 go north and on reaching top of Flint River bluff I find a gravelly bar
with several feet of gravel resting on till. The %$ill surface ig &?f“* 7281

and the bar catches 730 contour. The bap vrends #Ni-SSE and 1s
long. The west end being whers the bluff turns north in esst p&rt Sec. 27

4 bar about 100 rods north of this is 735' whers it crosses line of Lecs.
20 and 27.

1 want sast to center of Sec. 20, crossing > small bar that runs N from
the cemetZry =nd catches 730' contour.

in Sec. 26 I cross the high bar that catches T40' contour.

P 9§ £
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zgi; and the t*ers have mors pebbles than the swales between and may be

termed gravell: deposits rather than sand or pebbly sand. The bar runs



Nu¥ into west part ¥ Sec. 23 and is about 775' in that section. 4 higher
bar sast of it in Sec. 23 sztches THO' contour. There is east of it a
gravelly plain sloping down to 730! contour. BHast of this is a swale

with & till subsoil 2nd black mucky soil. It seems to have been & line of
drainage through this delta like gravelly arsa. It is nearly } mile wids.
@ast of it in Sec. 24 thers is another zres of gravelly bars, the highest
of which 4& 7%15'. One is on the E-v road in south part. It is rather
uneven in height but is of gravel 1laid down like the smoother bars.

There is a channel with till under it on south side of this bar in south
gdge of Sec. 2% and north of Sec. 25. It connects one east of here in Sec.
30, Mi. Morris, with the one west of here above noted in west part Sec. 24
and gast part Sete 23,

A channel follows the east side of this gravelly zrea in east part of

Sec. %. It has a gravel bar that catcohes 725' contour, and s gravel pit
in it shows 1t was frmed by = north lowing streame The dip of beds b
ing very marked to the north €84 lower part like foreset beds, while the
top layers are nearly horizontal. The main channel ‘east of this bar is
nesrly + mile wids. The U.S.8.0. altitude on it at NE corner Sec. L
716.8. Thers is & deposit of pebbly washed meterial two to five feet deep
on the border of the chaunnel exposad by roadside ditches in north part of
line of Sees. 19 and 24, This is sbout 720'. Thers is till under it =t
715! or mors.

s R 5
ske Saginaw
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Shors of

I went into Secs. 29 =nd 20, t. Morris, on the east side of this large
channel and found some smsll gravelly bars thers up to T40-45¢, One

7457 area {see contour) has = thin coating over it's south end in west

part of Sec. 29, and 2 bar of sapndy gravel running north from it into 3%
part of Ssc. 20, Mt. Morris Townshipe There is sandy land east of this bar
nearly to south end of the T45' area in NW part of Sec. 29, but the highest
land in this 745% area is not coated with gravelly material. There is a
slightly sandy ridge just west of it near lins of Sec. 28 and 29, and 2
better defined ridge on E~# road in $83% part S# Sec. 20 sbout twenty
rods from west line. This is nearly 745'. There zre tuwc slight gravelly
ridges with N=S trend in east half of Si} Sec. 19 that are about 740'.
They are distinetly visibls for 4 - 50 rods both north and south of the
=4 roade I zm on ome in S&: Ssc. 19. There is another slight ridgs of
cobbly material along east bank of the broad channel in SWy Sec. 19 not
far from N-5 thrder line. It is east of the 725' contour and slightly
above.it, possibly maarlg g;@“zﬁ There is thus s difference of zbout 15!
in $he altitude of th “ridgés in Seccm. 19 and 20 east of this channel
or from 730" up to 7457,

Fo R A4

Delia Gravel

I 2lso visited the gravelly sres, or gravel capped till zre= in SY pard of
Sec. 30, Mbt. Morris Township, and fount tha: the gravel deposit is several
fset thick in the highest part which reaches 745' contour. Thers is 2

gravel pit in the east end of this gravelly srez in SE part of Sz of Sece

30 that is 10' deen and extends down ¥o sbout 770's The highest part of
the $ill st west end of this sres seems to be fully 735'.



Delta Mzaterizl In Bars

It now seems likely that the east limit of Lake Saginaw is near the 7451
contour in centrsl snd S¥ part Mt. Morris Township in Secs. 16, 17, 20,

29, 32 and 33. I did nob go into Secs. 31 and 37 today but they are largely
below THO', so are likely to havs been coversd iy the water of Lake Saginaw
or of the glzeizl river which came in where ¥lint River now coes, and
brought in much of the gravel in the bars I have boen examining this morp-

3

inge I finished inspection of the bars iu Ssce. 24 and 13, Flushing Town-

‘Shi?c

Delta %ith Age of Arkona Jeposits
I found the Arkona beach doubling stong the Saginsw gravel area in 8¢ part
of $ec. 13 and north part of Sec. 296 It is fully 725° and possibly 730°¢
here. The largs gravelly bar east of the channel on the town line at
corners of Secs. 12 and 13, Flushing Township, and 7 and 18 it. Horris,
ané avea sdjacent is apparently Arkons acnd it reaches 735 bult iz mainly
below 730! and 735'. It is 10' or more below the highest Saginaw lavel.

Arkona Levels In Vienna Township

In Vienna Township from Sec. 33 nortn§&eward the highest Arkons bsach is
sbove 735" and it is above T4 east of Clic in Secs. 13 and 14, Vienna
Township, one point bsing ?%53 there. The general lake level, however,
seems to.be nearer thon 7HOY contour in eastern Vienns Township while
Lake Saginaw thers stood nsar the 750! contour. Thers is thus a rise of
about 15' in the beaches from southern Hazelton Township, Shlawaszes
County to easstern Vienna Township, Genesee County. That is, Saginaw from

735! to 750', Arkona from 725' to THO'.

Saginaw and Arkona Beaches

I wert north in Sece 13 snd found a pebbly deposit over the till to depth
of one %6 two feet up to six or eight feet. In places bovlders are visible
but gensrally they are covered so as to only shew in di tehes. The land is
fair farm land ir Socs. 5% and 12 but becomss lighter, sandier soil in Sec.
2 and west part of See. 1, Flushing Township.

Soil Pya
I took dinner with George Loonard in S% nart of Sec. 1 and he says all of
Sec. 2 1s light sand soil, so crops suffer in time of drouth. Ths east
part of Sec. 1 has till zt the surface and so has the distriet to the east
in central and south part of Sec. § asnd in Sec. 7o The north part of See.
6 has bars of s=ndy gravel of the Saginsw and the Arkona beaches, znd gravel
of thff Ssginaw extends into Sec. § =z noted a fow dsys agee. There are
glacial ¥molls alonz line of Vienna and it, Morris Towhships in Secs. 31
and 32, and Secs. © and & which are vensered with gravel ¥5¢ in some czses
have gravel on their slopeds



Gravel ly Knolls of (lacisl Derivation

The sltitude of these knolls is from 730! teo 750'. I see no definite
westwsrd continuatiom. There is »n abrust drop to sbout 715' in west part
of the lins of Secs. 31 and Sec. £. The town corners has o Ue3.GeS. Baie
714% and the same altitude ; mile south.

Sarinaw and Arkons Shore Lines Jest of Clio

I noted four well defined beach ridges crossing the line of Vienna and
M. &arris Townships in 1 mile e st from the town corners. They all
bear Ri-87 and they die out in Sec. & in a lower tract than the moraine
strip on the town line. They embrace the Saginaw beach and the First
snd Second Arkonz. The Sazinaw iz the essternmost one. The Arkona
L7 three west of it. Hone of these ridgss ars so strong on passing
U8 into Vienns Townshin. They seem to be strong ornly in the exposed
AEEUBE 5t the west end of this moraine. In Sec. 32 the glacial knolls
are more prominent than the shore features and have &rnvelly deposits
only in their K7 slope. I went north on lins of Secs. 31 and 32 crossing
a2 $11l knoll &' %o 10! high with the Arkons gravsl on it's north sleope.
erg is o lower Arkons beach that“S56¥&%s the line of Secs. 30 and 31
80 rods from the east end snd the line of Secs. 29 and 30 2 similser
distance from the south end. This runs NE across Sec. 29 and SE corner
of Sec. 20, znd through center of Sec. 21, and connects with the Second
Arkonz besch in west edge of Clio in 3Sec. ?2. It is 718! where crossed
By lins of Secs. 71 and 22. The 8scond Arkons passes just west of the
corner of Secs. 21, 22, 27 and d is ;55 The U.S.G.8. bench mark
at this corner is 723' and is %ip w%'?‘ lower than the besch, This
Arkona beach 1s rather faint and is interrupted by gaps in Secs. 28 and
32. It posses just west of the corner of Secs. 25, 29, 32 and 33, Vienma
Townshipe. The First Arkons crosses the line of Seca. 27 and 28 near
gusrter post and is 735' there and in places in north part Sec. 33, Viemna
Township,.

I took road west from Clio to Montrose. It is near the J0O' contour for
two milee in north part Secs. 21 and 20 and south of Sec. 17, Vienna
Towmnship. There is a definite shore zt about JUO' that runs as far west
as oast part of Sec. 19 where it comes to east fork of Brent Run. I did
not exzmine further SW to see if it continues to ¥Flint Hiver. There is
a lower beach in Ssce. 17 running west frouw Fine Run past ithe dwelling in
east part of the section and dying out near the west side of the section.
It 1¢ distinctly visible seross Sec. 17 from the road on the south line.
It probably is sbout 635' for the 680' contour as sketched in from Mr,
Sadler's field map lies ! mile further north. The soil map represents a
sandy area north from this shors lins and till south of it (symbol ML for
till¥erca)

There is very flat ssndy land in Secs. 12 and 19, 13 and 24, Montrose,

along this rozd, but farmers $2ll me the ares marked "CV on the soil man
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in Secs. Y4, 5, 6, 7, &, 17 and 18, Vienns, and Secs. 1, 2, 3, 10, 11, 12,
and north part of Sees. 13 and 14, Montrose, are good farm land with clay
subsoil =nd some clay soil, there being a very slight sand coating @reas



marked "MC" and "ML" in north part of Sec. P4, Montrose, have a black sand
with a t11l subsoil. Further west the "MUY has $111l soil in south part
Sece. 14 2nd north part Sec. 23. This ares iu close to the 080! contour,
but I see no sign of the shore of Lakedarres here oo east side of Flint
Hiver. 7The surface is very flst so wave asction may have been weak. The
altitude st line of Montrose and Vienns Townshivs corner Secs. 13 and 24,
1% and 19, is 687.5 on ground. The bench merk is 659.4 but is up on =
telephone pole two feet. The area marked "F" on soil map in Secs. 15, 16,
21 and 22, on sach side Flint River is ordinary till. This has a light
sandy coating west of the river in Montrose village. The lightest nand 1
have passed bebween Clio and Mountross iz flat surfaced and pebbly and &
water deposit. No drifting intc dunes seems to have ocourred along the
line I came into Hontrose. I took evening train to Flushing.

Faatures Heay Flushing
Hovember 1, 1912, Flushing, Michigsn,

I weut %o the high land that catches 740! contour on south bluff of Flint
River opposite Flushing snd find it o smooth t11l tract with scarcely any
sandy coating. It may have been covered by Lake Saginaw waters but to very
slight depth. Lower land %o the wesi hus soms sandy cealing but so, also,
has land 57 of here that is 760" or more, so it is mnot sn sasy miier here
to find the lske limits. Probably they are & mile or more south whers
undulating land sets in at TUS® to 750%.

fall Data
jell at éﬁ%ﬁéﬁ%ﬁ%@;ne mile south of Flushing for village of Flushing
drillsd by Csiter EBros.
Top sand and gravel 15 feet
Rlue %11l {soft) LI
Hardpan i1l e ¥
Sendstone oo
Light sandy shale {grazy) 40 #®
Dark shale 5
Light sandy shals y oo
Tark shale 20 A
Present dspth 185 faet

A well less than 4 mile NI penetrated several times as much sandstone as
this and got a supply from it at sbout 75' to 80" depth. Sandstone ouvt-
crops in the bed of Flint River by this well =% a level sbout 60! lower.
The well is 735 4.7, A well drilled near the bridge in Flushing got into
salt water at 1H0'. It is on ground about 680! 4.T.



Faatures 55 of Flushing

i went up the south zide of Flint River following line of Flushing and
Clayton Tosnships sast from Si cornsr Se. 3%, Flushing. The flat till
occupies north parts of Secs. 1, 2 and 3, {layton, but ths south part of
these sectiong is higher than Lake Sagipaw and undulating., The lake limit
may be at edge of the wadulating land on line of Secsz. 1 =nd 2 at 50 to

B0 rods from the north end. There is low land furtter south both to sast
and west of this line and aewmamews cut up the surface badly. The suarface is
cut up also further west. Some of the inequality 1s glacial topography
and some post glaecizl erosion. The latter is usually marked by definite
steep sided bluffs while glacizl swales have geuntler slope.

Foatures Hesr Mint River Bslow Flint

There is scarcely suy sandy coating on the $ill on pisins or on slopss.
That marked on soil may around corners of Sscse 39 and 36, ¥lushing, and
1 and 2, Clayton, is = very thin coating. It iz bolow 7H0' contours so
fﬂf&:f B o 431*@
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The sltitude along $the disgonsl Ni=Si road in Sec. 6, Fiint, seems to be
below 740! and I did not trace th€é contour scross this section when at
Davison., There are ounly two small areas in south part of Sec. 36 that
reach 740° contoure The S/ corner fec, b is marked T50% =snd it looks but
little higher there than slong this road in 3Sec. 6. 4 high point in Ssc. 7
that reaches 300! contour is plainly visible from this road.

sueh of Sec. € is in the vailey that runs NW from Swartz Creek to Flint
River., It ig almost 725% here st line of Secs. 5 and & and has a thin
sand deposit of yellow color oun it's bede The 8§49 part of 3ec. 8 is above
reach of Saginaw waters or of the glacial drsinsge into Lake Saginaw. I
crossed Flint River on the bridge in Ssc. 4 snd went directly north scross
fields to the upland plaine. It hae tiil on face of north bluff of Flint
River clear to the tope There is & flat upland on line of Ht. Morris and
Flint Townships from about 80 rods from west end of line of Sac. 1% and

: o Iy, e The k4 T3 b
See. 4 eastward into ¥Flint in Sec,. Ju, ME, 'w»u.s-sa..n‘ and Sec. L.:.J.z.ue, whers

a definite moraine sgets in. There arse o few vanéié%/swellﬁ in Secs. %M-anﬁ
35, Ht, Morris, and in Sec. 2, ¥lint, but it can all Ve classed as 11l

plaine

Gravelly Delts of Viint Biver Near Flushing

L went west on the towaship line of Mt. Morris snd Flint crossing the
\valley that lesves Flint River in Sec. 7 and runs ¥¥ through the gravelly
lgﬁalta or near its eassi edge in Secs. 32, 29, 30, 19 =and 18, Mt. Morris.
Y It is sbout 725" where uneroded by post glacial strsams. ¥est of it is &
very gravelly delta standing about 745! on highest part. It is highast
in 2 ehain of bars along west bluff of this chanmel which starts in HE
N part of Sec. 5 and ruas tcward  genter of Ssc. 32. The gravel coating
becomes thin near the H-3 road in Sec. 32 and the $ill bas only = slight
coating of sandy and cobbly material., In sowe fields cobbly siones sre
very cousplcuous. Thin gravel occurs in two bars in Sec. 31, one being
hrd
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sast of center section znd the other about 100 rods south of it on north
side of angling road. The north one catches 745" contour. It has =

relief of only 3-U', so the till surfsmce in that vicinity is fully 7407,

It is 7HOY in south part of S$¥) Sec. 32. This $ill ares stands 10! to 15!
above a plain west of it in west part of Sac. 31 and adjoining parts of
Secs. 30, 25 aﬁﬂ~?u. The B.i. in this plain is 727! at the section corners.
The qusrter post | mile sast is 737.2. It is on a gravelly bar that rises
Hi to TH5' contour. In the 8% part of Sec. 25 the till rises sbovs 730!
contour snd there is only a very fthin coluly costing on the slopes. The
gravel desosit ocours whers the sltituds is zbove 7357 and is desep encugh
s0 gravel pits are opened in it along bluff of ¥lint River to dayths of

7% to &', , The well record ziven sbove (page 15 6#—&&%03v v

e T g
[ SR -) oai

R .
shows 15! &A¢ at east side SE; Jec. 20 on nort

Flushing.
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Features Horth of Flushing

From Flushing I went north three miles on line Secs. 28 znd 27, 22 and 25,
14 and 15, Flushing Township. I find i1l botwesen the gravel bars as far
28 S5 part Sec, 22, but further north there ig poor sandy leand in draws

as wsll zs on ridges. Part of the line of Secs. 14 and 15 is on a terrace
of Flint Biver below 700'. The arss marked "MC" in Sec. 14 and south part
af Sec. 11 1s till plain with very 1ittle sandy coating. Houlders occur
and are piled in fields. I find bouldery till south s} ong nesrly ennlre
length =51 line road in Sec. 14, The till surface 1rf3@cs. 25am—26 i
725 or slightly mor In Sec. 14 it ie below the ?BT’ sontour, Gravuily
bars in that section znat are 5' to &' above the $ill cateh the 725' con=
toure

I %00k auto bus o Flint from Flushing 2t 11:%0 seame. I %00k train on
Pere Marquette H.R. from Flint To Flymouth at 2:00 peme It runs along

an esker {which has been largely used up for road ballast) for three miles
or more, There are = fow kuolls in Sec. 33, Tlint, and from thgsd tfere
is $ill plain slmost to GrandBlanc where moraine topography eccura. The
surface is more undulating south from this villaze than north and has

o N
basins and cccasionsl small lakes. The district south from Genesse County

I stud&ied and maypad in some detail ysars age, bubt I did very little field
work then in Genesee County.

Imlay Outlet Near Gorunns
Hovember 11, 1319

I took train on Ann Arbor Railroad from Ann Arbor %o Elsie. Thiz railroad
is in the Imlay Outlet at Vernon the track st depot being not more than
two or thres fesl above the bed of the outlet {see notebook page }2}‘p&ﬁ€“
—77" 7 Between Vernon and Corunns & morsine is crossed that lies
north of the Imlay Outlet and its inner or north edge followed to Corunna.
4 flat tract lies north of this moraine that is utilized by the Shiawassee
River. It seems ic be a gleacisl drainage channel lying outside the weak
Owosso moraine. The stronger moraine south of this channel passes through
gsouth edge of Corunnes and Owosso, its inner border at Corunns being only
40 rods south of the depot, and the railrozd skir$s it closely west from
Corwmna about to limits of Owosso. The depot at Owossc is fully 1 mile

north of the inner border of the moraline.



/0

Delta of Imlay Outlet at Duplain

From Elsie [ traced the nighest shors $5 to Duplain on east side of Maple
River Valley. I find it catches the 735' contour and nearly reachyd 740,
in fact a’% Duplain gravel and cobble form a thin coating on the moraine

up to over 745, but as = rule there is no pebbly concentrate msrking
shore action so hizh as T4O! contour. The congentrabe of pebbly materisl
on ridges zs well as on slopes whers ridges Ff#fabove the shore is & very
marked feasture from the west side of Ss2c. 23 S# to Duplain. The area
catching 730' contour in east part Sec. 22 and thuat cadching 735' contour
SE of center of Sec. P2 carry a thin costing of gravelly material one to
three feet or less, so that boulders are not entirely concesled by it. The
lower ground south of these gravel coated sirips are not coated with gravel
but hats clayey %ill soil. There is a beach of sandy grsvel at 725' clong
the angling road in south part of XWi Sec. 22. The ground that stands
above 73! in west part S#} Sec. 22 has o cobbly pebbly coating on $ill
but there is no such deposit on the ridge st the S¥W cormer Sec. 22 that
catch 730'. The stream is about 40 to 50 rods farther east and runs SW
seross N9 part of Sec. 27 to a residence standing between 730! and 735!
contours. It then follows the line of Secs. 27 and 28 southward nearly to
quartesr post. It is strongly developed SW of there on the slope of the
moraine and its deposits are fully up to the735' contour and slmost reach
7HO' contour. There was & bay like exten$ion into north part of Sec. 33
but this hae a heavy mucky soil.

Moraine T Feabures Zear Zlsie

The gravelly deposit sets in west of it between 735 agﬁhz%”s coniourglgné
rises sbove THO' contour near Duplain in esst part of,Secst 29 and 30,
Duplain T@wnshiptéﬁéé Duplain it covers the ares that catches the T45' con-
tour very thinly 48d I see boulders imbsdded in it. There is a depression
south of this that is gravel coated between 740 and 745 contour. There

ig very little gravel on the $ill in north edge of Duplain at and below

735 contour. This seems $o be the abrupt termin#fi€e of a moralne which
drops witn{n’the village limits from 745' to less than 725'. The moraine
reaches 760! contour within § mile SE of Duplain. I have not, as yet, found
the line of westward continuation of this moraine. At one time I ﬁﬁughf

it might be found in the one at iAuwreka, but it now seems gulte as probable
the Sureka morsine 1¥5¥s continued sastward and forms the divide between
stresms that flow north inte Maple River and those flowing Si7and which
traverse Secs. 19, 20, 17, 16, 15, and 10, Duplain Towaship, and may form
the nucleas of the ridge on which ilsie stands, The till under Elsie be-

ing up to about 725' where the bar is 735' or more. In that case the moraine
that terminates at Duplsin is sarlier then the Bureks moraine. The suggested
enstward continuatio of Bureks moraine along the divide in Duplain Town-
ghip is supsorted not only by 1its being a di , but is more thickly
boulder strewn than land north or south. In places also it a definite
outer border relisf that takes two contours as in north part of Secs. 20

and 21. On my retorn from Duplain te Elsie I came to thig from the south

on line of Secs. 20 and 21, and was more impressed than formerly by it,
thoogh I noted it in my last trip a few weeks ago when going west on line
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of Secs. 16 and 21, 17 and 20, Duplzin. I found & cobbly, pebbly strip
and very faint rise at 720" contour at line of 3ecs. 10 and 17, and another
at 715! contour in scuth vart of Secs. 8 and 9, Duplain. This J15% shore
gseems to run WS¥ across north part of ¥4} Sec. 17 and continues into Sec,
18 to “EE¥EY the westward protrusions of 715" contours

Lzke Peabtures South of Hlsie

In the district directly south of the Zlsie bar I found a sandy pebbly
coating as far as the first cresk. There is till exposed between the
creeks with gravel sebtting in a short distance east of the road, and form
ing a heavy deposit on the ridge in south psrt of Sec. 13, Duplain Town-
ship. There is a thin coating of gravel zlong south purt of line of Secs.
13 and 1Y% on line of Sees. 23 and 24 from the T15' contour south till is at
surface snd lake deposits very mesger clesr to the moraine al corner Secse
23 snd 24, 25 and 26, There is = faint notch near the 730° contour nesr
ssuth end of line Secs. 23 and 24, but the moraine ridge that here catches
770! ecantour has no gravel on it. The shore zction on the slope of the
moraine south of Fise Credk in Ses. 23 is very faint and shors deposiis
nesger.

Moraine Features Bast of Duplain

This seems not to have been so sirongly acted upon by wave action as the
exposed prominences in Secs. 22 snd 28.; The moraine in Sec. 23, though
very weak in expression, has many boulders, so these are large pits in
fields. The north half of Sec. 26 except Bradshaw Hill in W corner is a
plain of clayey till. The south half has s narrow moraine strip scarcely
3 mile wide crossing it with crest 760-765!'. Bradshaw Hill has a very
stesp sided place in its north slope, as steep as if a gravel pit has been
excavated in 1%, but there has not been any excavation. A boggy depression
of a few rods diameter and 3=5' lower than the rim stands at the base of
this steep place. The hill is a Kame and contains some gravel but has no
large plis opened. I am inclined %o think this steep place is an ice-
conbact face and the Xame was built oulside liks an aslluvisl cone, where
gtreams emerged from the ice. The base of this hill is 750% and it is
Pully %0t high. It catches 780' contour.

Loke Features

Todays work on the highest shore line S# of Zlgie confirms my suspicion

that there is & higher shore line from Shiawassee Valley west than there is
onst. So in caleulating differential uplift and drawing isobaf¥ across the
Saginaw Basin it will be necessary to make sure one has the same shore at
each end of the isoba¥S For example: The shore west of Horth Star at 7507
msy be 2 higher shore than the one near (lic at 750'. The extent of this
highest shore that ampears only west of Shiswsssee Vallay has not bsen worked
out yet on the west side of the basin north from the Grand Rlver ocutlet.
Possibly it is found only south of the outlet in the Elsie and Perrinton
guadrangles and that the Zureks moraine with continuation eastwerd to ilsls

marks the ice border with which this highest lake level correlates.
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Tilting of the Shore Lines

This highest shors ought to have at least as much northwsrd rise as the
Second Arkons and thet is 15=50" per mile betwsesn Pompeii and North Star.
So if the highest shore west of North Star is 75%0' (ae is ths case) it
should be not more than THO! west of Pompsii, or scarcely an, higher than
at Dupleine IV seems that the tilting affected country further seuth than
either Pompelii or Duplain, so any tract nesr Pompeli should be higher than
it correlative besch {{IB¥H)) 28 far wouth as Duplain.

Drain and Swampy Channel

In the Flint quadrangle there may be similar complication. The sandy bar
at 767! 2L miles west of M, Morris, and that at fully 770" at Mt. Morris
Cometery may pertalin to a very marrow strip of water between the Flint
moraine and an ice border ineide the moraine, It may have the ssme level
a8 the Kersgley Leoke had at this time and may have discharged westward along
the ice border and eventually reached either the Imlay Outlet or one further
north, PFerhaps the long swaup that lesds 57§ from the west part of the
Chesaning quedrangle across the SE part of the Elsie gquadrangle and enters
the Imlay Outlet 2 miles enst of Ovid was & line of discharge. It may have
raceived a large‘@%bession of water from the melting ice sheet. Its summit
lavel i only 747% with whatever peaty growth it carries.

. S e e <t
The Caledonia drains in the SE part of the Chessning quadrangle or-in s
channel that seems o have been & line of glacinl discharge and porhaps of
glaclal lake wabters in a small border %ﬁ7fringing lake next to the ice. The
sumnit near range line of Venice and Caledoris is about 750! and there is
a muck deposit on it where I crossed on line of Venice and Caledonis Towne
ships last August. This is for enough east to have taken water pretty
directly from the Burt quadrangle if it was ponded to 767! at the gandy bar
west of Mt. Morris.

Arkons Besches IJown To 7007
Hovember 12, 1919, Zlsie, Michigan

I went north from ZElsie and found %ill betwesn the gravel bar in which
Blsie stands and first creek. There is a pebbly sandy loam betwsen this
creek and the Arkons besch, but below this besch in NW part of Sec. 2 $ill
and boulders are in the soil. There is a light vnebbly coating as far down
as the J0O' contour. Therse is a pebbly sandy bemch at 700=-705 that crosses
SE part of Sec. 35 and dies out in north part of Sec. 2. The contours
indicate that this is well developed so as %o conirol 700% contour from

Sec. 35 eastward beyond the levels of the Blsis quadrangle. I traced it
last August in the Chesaning quadrangle,

Yareen Shore 685!
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part of Sec. 34. There is a slight gravelly shore about 30 rods north and
west of corner of Secs. 33 and 34 Elba, an” 7 and 4 Duplain Township that
catches £90' contour, dut it is developed oy only 2 short distance close
to Msple River. There is s bar thal catches 080" contcur at line of Secs.
33 and 34 south of quarter post which runs liV to Maple River and then
doubles back to the Ni and dies out in east part Sec. 33. The main Lake
Tmrren shore is scuth of this and causes protrusion of 080! contour west-
ward into Sec. 33. This as above noted is 685! in much of its course
across S6c. 3he

Lower Shores of Lake Warren

From Bannister I went west » mile then north 1 mile and found there is a
pebbly sand deposit with slight ridging that covers the are= west of the
Ann Arbor Railroad and the Diversion Ditch as far down as the 668' contour.
There is some ridging below 670 contour north of the E-W road in Sec. 28
Y1bs Township. This deposit is less than 675 altitude across Sec. 28 and
east hslf of Sec. 29 but catches the 675 contour in west part Sec. 29 and
3% part Sec. 30 Eiba Township. This is where the shore had sxposure o
¥¥% gales and the beach was piled higher than fc the east in leas exposed
gituation. This should be classed as a Lake Warren shore line formed nesr
the close of the Lake iarren stage when the outlet had cut to about 660°.
The eorrelative north,shore passes through the village of Ashley along the
670 contour but it is a faint feature with low cut bank. There is a cub
bank on the south shore in east part of Sec. 29. The 670" contour thers
traverses a 11l iract with very lititle pebbly lake maberial. 7The pebbly
sand sets in at z small ravine west of center of Sec. 79.

After passing the west end of the 675" sirip of beach in See. 30 the pebbly
sand is continued along the 570% contour across south part of Sec. 30, but
there is bouldery till at corner of Secs. 30 and 31, 25 and 36, and west=-
ward to the outlet. The sandy material runs south } mile along line of
Secs. 31 and 36 and is not definitely ridged. The Warren shore is developed
along 680" contouf in SW part of Sec. 31 and SE of Sec. 36. South of this
ridge are two others of slightly higher altitude butl probebly Warrsn shore

lines. One lies in the south edge of Sec. 31 Elba, and the other just south
of the county line in Sec. & Duplain Township, The north one runs to &
ereek btluff at the coundly line. The south one barely covers the line of
Duplain and Greenbush inte NE corner of Sec. 1 at o dwelling. These are
sach partly below 685' and partly sbove. West of this cresk in south part
of Sec. 30 is a shore that alsc is partly above and partly below 685 con=

toure. It lesves the Zlsie gquadrangle st the county line.

Py

I went east on the county line and found the two ridges blended near middle
of line Secs. 6 and 31. The north one dies out in south part S8} Sec. 31.
The south one has disjointed bars developed in NE of Sec. & and N¥ of Sec.
5 Duplain. The ouber one is strong slong north side Sec. 5 sbout to i post
snd then erosses the county line and runs east to Maple River across SE
See. 32 and S¥ Sec. 33. It is above this 585! wnitouwr and a small part in

Sec. 33 has 630' contour,



Another Warren shors line runs :INE from SE] Sec. 31 to center of Sec. 32
and then turns to ISE course and crosses into Sec. 337 south of the § post
of Secs. 32 and 33. Thiz besch is bavely 680! where best developed and is
partly below that contour. There is z faint shore crossing the north end of
line of Secs. 32 and 33 that is almost 680', the corner being 675! and 2-37
lower than this shore. This is faintly devdylped eastward to Maple River
in north part of Sec. 33 bul is mainly a flat pebbly sand strip. This
ridge has very slizht development in north psrt of N&t Sec. 32,

Features #ast of Owosse

Brom Bannister I took the Ann Arbor train to Owosso. I noted a small
hummocky tract in west part of Sec. 31 Rush Township, but knolls are
secarcely 5' high. There is also a slight ridge of sandy gravel like s
bench near center of Bec. 32 on sast side of the large swampe It caltches
745 contour. The swamp west from here is a peaty boge. The other SWamp
cpossed in south part Sec. 22 Fairfield, is not hoggy but has a rich

black mucky soeil.

From Owosso I took auto bus sast to the county line. It fraverses o $ill
tract nearly =1l the way but there®f small patches of gravelly and sandy
loam. The areas marked Mg represent these patches, The one crossed by
north end of line of Secs. 21 and 22 1s narrow like a beach and has gravel
pits in ite It stands 3-5' above land north of it and is at north berder
of & glacisl drainage channel just below where the channel of Caledonia
drain meets the channel comirg in from the sast. 41l the other Mg areas
visible from this road have no relief above bomdering till zreas.

Features In 5% Psrt Of Burt Juadrangle

The Mf area in Sec. 24 Caledonia Township is a low swell, perhaps 6' above
goneral level and has pebbly aanﬂ,f%am a% the range line of Venice and
Caledonis Townships east of the county line, _Fhe Flint moraine inuner bor-
der is about a mile south of this road or two miles from south line of
Venice Township. There is s swooth ridge or swell at corner of Secse 17,
18, 19, and 20 that this road crosses which reaches 785¢ contour. The
bordering plain is 775' 2t base of the swell on north and west but ie only
gt 750 to 700 east of the swell.
2
At the Mg area at corner Sees. 16, 17, 20, and 21 Venice, there is a slight
ridge about 3' high and 30 rods long crossing the road east of the corner.
1t has gravelly material 1like s beach, yet it seems unlikely to be a lake
feature, There le 2 similar slight ridge sbout 60-80 rods norih in west
part SW Sec. 16, These ridges sre betwsen 755 and 760'. At the county
line the plain is about 760!, The inner edge of the moraine is s mile
south at Lemmon and has a gentle rise scuthward from there.

I left the auto bus at the county line, but continved 2 miles toward Flint.
This takes over the north end of a spur of the Flint moraine on east half
of line of Secs. 17 znd 20 Clayton Township, Genesaee Countye. It reaches
775' on the road and about 10! higher in fields to the south. It axtends

scarcely 1/8 mile into Sec. 17. The plain east of it at corner of Secs.
16, 17, 20, and 21 is 756' and creek bridge north of the corner 753



Features South of Flushing

I went north through a plain 755-765'. It has $ill of clayeyA/702227L£/
for = mile but loosar ijexbturss {arther norih.

I followed Jrand Trunk Rnilrosd breck scross Sec. ¥ Clayton, -nd Sec. 34
Flushinz Township. I came into a sandy ares in Ni psrt of Sec. U sbout

! mile south of the town line. There is an abrust droy of 10-15' o this
sandy area, but sand occurs oo the face of the rise, This seems to be

THO=-T45! at base of the steep slope and perhavs Lake Saginaw extended o
here. The surface is gemtly undulsting and has ssucer like depressions
a8 woll as swells north of this placse. So the lake featurss are cbscurs
and one ¢zn hardly place the border. 7The undulating land along snd west
of the railway in west vzrt of Sec. %4 hies s sandy venssr as hizgh sz top
of the cubs, bub the ridge itself ig till. This reaches 750 on highest

i
points, The top of cut is about 735%.

7 part of Sec. 33 is between 735 znd THO'. This hss

A largs ares in NJ

higher land above it oun south and west. IV probsbly was enrried to very
alight depth by hizhest Lake Saginaw waters. Only & narrow sirip on gast
edge of Sec. 29 was low enough te¢ be beneath Lake Saginaw. Most of this
section is above THO! and it has points 7H0'. Lake Saginaw coversd nearly
211 See. 20. A %ill ridge 740+ in HE part of Sec. 19 may not have been

Y

completely coversd. The south edge is aboul THO' snd sbove lake agbion.

Hotes Prom Topographer On North Fart of Flint Juadfangle

I took evening auto bus Flushing to Flint snd train in Grand Trunk Ralil-
road Fiint to Davison in order to zet further data from Hr. Sadler on the
Flint guadrangle.

N Sadler's Data

4.

\] Genesse Townshiy 753'. Gravel p

N

(\The highest meszured point in the
& £

Flint quadrangle is a gravel hill 2
ide SW, Sec. 34 AL, 888'. Rogzers-
i'. P. . June in east part Sec. 19
i

miles south of Otisvill e BY

i
W s T ¥ e e oin U ¢ ke

n outside the Flinit moraine 2} miles

HHW of Otisville in 8B part Sec. & iz E28' on highest land. Several azcres

ville is 76%'. {enessee Station 7
1

\catenh 825', In HE part Ssc. 16 the gravel plsin has several acres above

X
1

£20 contour. The "Pg¥ sres on the scil mep seems to be oubwash in Secs.
3, 9, 16, and 17, but the contours indicate moraine further east znd north

' in Secs. 3, 10, and 15. & lmoll in S5 part Sec. 3 has 840' contour and one

in north part Sec. 15 245°, Otisville Station is 817.7'. Altitudes in
Arbela Township, Tuscola County, is =zs follows: N7 corner Sec. 3% and 5%
cornar eassh TUl!; NE corner 751°%; SE corner 739'. Quarter post Secs. 27

ot % Fated x “-“:-: Fo SUOURRUIY. ¢ S e “ v o et d 3 -y 5 Al
%§\gnu 5% is TH1'. Crest of moraine on line Secs. 27 =nd 28 is 7654

|
AN

N

I sketchsd THO? contour acwoss Secs. 1, 12, 13, 24 and 23 Vienns Township
as that marks about the limit of Lake Arkona at highest stsoge. Lake Sagi-
naw racched 750% conlour in Sees. 24, 26, 34 and 35, so I sketched that

in also. The ridge that crosses line of Secs. 34 and 3% north of & wost
catches 765' contour, so the sand thers on its north slope is nesrly 760°.
(see notes a few days aso.)
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The moraine in Sec. 35 has points that catch 790 and 795' contours, bat
not 800'. The sandy places south of it near { post of Sec. 35 and Sec.
2 is above 765' at north edge but is about 750! along the section line.
Mte Morris at 57 corner Sec. 6 is 787'. Township corner 1 mile north of
it. Morris JE5%,

Topograghers Dsta In 5B Part of Flint Quadrangle

From ir. Stumpgs map in SE part of the Flint quadrangle 1 got data for
section corners, etc., from SE corners of map 6! miles west and 4} miles
north.

The south boundary of map is 1/% mile south of the line of 3ecs. 15 and 22
Burton Township. The 58 corner of map is on a morainic ridges. The altitude
at 7 post of Secs. 22 and 23 Davison Township is 876.6. Corner Secs. 1Y,
15, 22 snd 23 is 851.4. Center Sec. 22 is 855.6, Quarter post 15 and 22

is 828, N9 corner Sec. 22 is Bil.ld. Quarter post 16 and 21 is 203. Center
of Secs 21 is 805.5.  West { post Sec. 21 is 800.5. Lapeer rosd at line
Secse 1% and 15 is 819. Grand Trunk Railread 1 mile east of Davison 813,
Section corners in Davison 798.5. Depot in Davison T91l.5. Zelsay Station
778. The frack is 2-3' sbove natural surface here. There is’a bouldery
low wwell cut through west of Belssy that may be 780%'. The road crossing

s mile west of Belsay 770! is on & boulder strewn #111 niain. Boulders
occur in Sec. 9, also low swells of $ill 2-3% high, Flint now is built
nearly to east side Sec. & and will soon take in all eof Secs. 5, 8, 17, and
20 Burton Townshipe It i3 also propossd o extend city limits a mile
further north on west side of Flint River, or two miles north of the town
corners. The limits will also be extended down Flint River vzlley a mile
or more as that is already bullit upon.

Altitudes Hear Davison

RE corner Sec. - 832 SE corner Sec. 3 - 798.7
HE corner Sec. 3% Richfield - 829.5 SE corner Sec. 33 - 794.6
SW corner Sec. 34 Ricnfield - 79C.% N¥ o rner Sec. 33 - 789.5
77 SFig i, -
a5

HE porner Ser., %1 Richfisld -
AT A B W B WA AL ] J“ oy A

8¢ corner Sec. 31 Richfield

corner Sac. Zd ?7%05

76549 5% corner Sec. 36 Ganes - 761.8

§

Road intersection scuth part Sec. 35 (enoses = 756.5
Sandy ridge near center S¥} Sec. 35 - 771
Road intersection south part Sec. 34 Geneses - 762.2
guarter post Secs. 3 and 10 Burton Twp. - 761
SE corner Sec. 3 Burton Twp. - 761.6
Grand Trunk R. R. at § post Secs. 10 and 11 Burton Twp. - 770
SE corner Ssc. 10 Burton Twp. - 761.5
Quarter post Secs. 10 and 15 Burton Twp. - 768.9
Belsay st Grand Trunk H. R. 2' sbove lend - 778
Bridge ! mile south of Belsay - 764.9
SE corner Sec., 12 Burtoh Twp. - 175
K& corner Sec. 7 Davison Twp. - 775
SE corner Sec. 7 Iavison Twp. - 772.7
NE corner Sec. & Davison Twp. - 78%,1
SE corner Sec. § Davisor Twpe - 774
SW corner Sec. 10 Davisen Twp. - 791.4
SE corner Sec. 10 Davison Twp. - 816



On Lapeer and Flint Highway ~
Center Sec. 15 Burton Twpe
Line Secs. 19 znd 15 Burton Twp.
Line Secs. 13 and 14 Burton Twp.
i mile east at north endrv=n
Line Secs. 13 and 18
Knoll { mile south
Stream } mile east in Sec. 18

Zersley Creck in east part Sec. 18

Line Sec¢s. 17 and 18

Line Secs. 16 and 17

Line Secs. 15 and 16

S% corner Sec. 16

8% eorner Sec. 17

S¥% corner Sec. 18

Quarter post Sec. 19 and 24

Bridge near } post 23 and 24
Fater

Center Bee. 22 Burton Twp.

/7
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Peatures in Horth Part of the durt iuodrongle
Hovember 14, 1919, Dovison, dichison. I went to Flint on nernins train »nd

ww electr cor bo dirch Tun. I went zcuth & nile from Birch Hun nd Tound the

Yuilding seuth.  There

fowind drifted sond 172 = 5/ oile 0F of Biveh Hun nece condar soc. .

Dune seand lse is wrewsnt in south vard gsec. 20 nd north mwrd sece 36, 2lse on

WE Hlaff of Pine Bun in ssce 35. There is & vnebhly g-ndy »loin west of Pine Thn

b this hos bBesn terraced on enst side of Vlint Hiver 20d 2 nebhly concentrete on

«

svelly lorm 13 20 thick covers the $11l. This is » condinusiion of

the abrin I

mapped in dazinow cwndrengie a few we 0. 1t exbtonds south 1nto IV coraner of

sen. 3, Honbrose Two.

The ares soubh of 1t norkad MY on soll nen 1o 1ight sand with very few

1% may be partly wind drifted. The "C's" ares easnt of it hins more nebhly

1lden thet ore orogssed sleong enat side of Piint Hiver thers is a

g of nearily nmeblhileless clay over the vebbly till. The san

danosits cverlie this clay.
Band Denosits Borvdering Flint Hiver
I went south alongz road nesr esat bHlulf of Flint Hiver for 4 miles snd then

wast into Montross. I wont south from Hontrose soross o very fist sandy ares to

ot

R " § o ] N 5ey bl o 4 LT — PR 2 . - 4 i g i ond e
Srent Uresk. It i 67B' 2t dontrome, 878' one mils souldh, and 880V fwo miles

seuth ~ad 6821 thrse niles sovths  The sell is » wobbly sand with » slight losm

adnirture, It is betier soil than thsat west of Jurt, yet is gald to be subject

te frost more then Llend with grester inescuality. This neede further stuly o

resgh corvoct view.

ie on 2 ¢loy olein thet covars seversl

sul south merked %ueY on so0ll nem.,

cod PlAnt Hiver is o ostrin of ssndy Lond nesely e oalls oide thet st-=nds =

siey oindne It sesms Lo be the oroduct of the astresn ond of delss

Boan A e ox nid
\ualld bi}f‘%‘b 111 1A% Belliy

I went ornast from Sront Crosk villase e corner ses. 3, 4y 9, 10, =nd then south

& nile. The soil is more nebbly snd os morve loowm dn sres "I1Y in sec. 10 then in
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that marlked "ig%, -nd 12 s$11) beitsr Lo the enst in arver F.
L

I went wost descendin: bo ths elay »lqin about 1/{ nile westl of cormer secs.

9, 10, 1B, 16. This hss voulders scatiered over 1% :nd $111 Ath ut 1itile lale

devosit over it.e There i3 a t zondy denesit in 89 of soc. 8 coverins less

773
jubo

I3 nore

n thot sec., buit this dencelt covers 2 oy 3 sousre miles to the 973
in secs. 16, 17, 20, 21, marked "Cg" on scil nope.
I woent north on line zecs. 7 & 8 %o ses the area "De¥ on soil men, bub it

differs sc litile from the bowdering t111 nlain thot 1t seems to belons with it.

jact]

1y & very =lizht and patchy »ebbly devnesit. I went west on

L

line of secs. € & 7 =nd I sow only a »lodn of eleysy $111 with sozrcely any loke

o T, R SN g ¥
WL RLL WL vl UL LY

lin= I soon come into s derosit of Tine

Loy

i

. o ¥ 3 -

gand thot is soread out to the north from the Second Arkons besch for aver 1/?

N o

nile in sses. 7 & 12, It is mainly below 700' contour.

There is a sli bt ridee in west 6 =nf in east vart of sec. 12

fat}

The Arkons beseh nesy aouth

Tanturo.

thnt cstches 690Y contour o be

end of lipe of secs. ¥ & 12 is clear sand »t buse where cut by the vead butb hes

cotble stones snd boulders on its slove snd crest imbeddsd 1n a sendy depnosit., I

. .

noted this sort of feature in a beach west of Durt ot 625't. Boulders there were

ol

- % 3% o,
e send 2=3' helow surface sz well ze on suirface.

yw«-‘

exzpoged in hesc
Fastureg NV of Wlu‘&llﬂg

I sow scarcely any itrace of the hizhest Arkons on this town line rord. The

swell aress thot cateh 728 ond the land along the contour heve 111 soil ith

scarcely any lake materizl over lte The Saginaw shore ot 705-740' 1s strong in

vicinity of the county line. There iz 11l on the innor slooe un %o 730V+  ond

o 5 {3 P f &8 3 R A & Sl mmon s eom A b o s o s
of sec. 18 %o 740V, This %111 1z clussed in three vatboms on soil

Me, G, sand H1, but it looks tc me to have very 11itle differsnce and T think

be hard for 2 g0il manpsr te noint ount.
the sandy sren east of Brent Uresl in secs 20 is very patehy with olsy at

surfzce in ploces but in secs. 16, 17, ?1, it is generally seversl feet thick so



ditches do not rescgh i%e bose. 1 went inte ¥Flushing
secg. 71, 27, 26, ~nd crogsed the Arkon: besch where i1t enteohes 720V contour.
Border of Fliant Horsine Horth of Yliint

&

Hovenber 15, 1219, Flushing, ¥Widhisen. 1 took =ute bus to Flint ~nd ol

£

sl

off vhen i1 bturned south on ronge lén? 2 milez north of business cenber of ¥lint.
This ig 2t the bose of the norsinse I follow this HNE nast the city linits. I%
f8 1/3 mile east of range line here. I then go scat to Pere Uarquette I snd
follow it to Helrew Stotion. This is 782! snd ot general level of the wlailn enst

il
3

of the moraine, Thig »lain hns small watches of nebhly @nd bub zs o rele Bil1

is at surfsce. The sendy svots are morked MUY on soll asne The ~ltitude 1z 753!

20, 2%, =nd 70, cnd 702V on reilvsy 1[% mile north vhere 1%

in edge of the ¥lint morsine about 3 sbove the border of the
»laine This border s »robubly ¢loss to 765 ~1i. for soms distsace soudbh snd it
mey renresent the helight of s loke cubside the morsine, but I cen see no evidence
of shore action znd there iz remarkebly little snudy or nabbly devosit over the

till on the plain cubside the morsine., 1 followsd ths border bhetwaen morsine

snd plsin southward across sses. 14, 20, 31, lsnesee Tur. in order to gse if there

L I T e T L . - Ty S - D W W N . F A
ERC - TR SR S e R A Wi B AL RRLL Sl LIS BOLAIRLIINGE «

J

I continued slong the border to Flint Hiver in Flint. It crosses to the

int snd Burdon sad follows

%n&

river bluff about 1/Z mile west of the twn. line of ¥

]

1t 3¢ for nesrly 1/2 nile, then it crosses to south side of the river snd arvnesrs

on south bIuf? asbout 3/4 mile west of the twn. line in vwhat would be the 5., sec.
13, of thot hnd the rectangular Lond survey. It is, however, in an Indimn
Heservation survey with ansling survey lines. The U.teatte8e alt, slong ths crest
show 793% %o 7077 inside the elty limits in what would be south nart Sy, sec.ld,

were this in rectongular survey. The =lt. is ?97' at city limits en the ¥

Omosae hishwey oboud 1,, mile ezst from where 14 crosses the Gd. Trunlk 33,

ge 18 & 70 oand P68.3 ab corner secs. 17, 18, 19, 20, Genesss Twn,
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Features in Visinity of ¥lint

The rollwey is on inner sl vhere this hishwsy crosses with ~1%. 780.61

on track. The morzineg iz clayey here ~nd the nlain ocuiside hes very 1ittle sond

¢}
s ..l
i)
\‘9
s
o
0
)
-
]
B
o
s |
o
o
oo
=
B

or ailt over The norzine crsst is

in channel hed thet croszes it in 5¥W nart sece 22 4in ares

ried "¥aY on soll men.
This chennel floor is scarcely 760! ab the south ofee of the norsine. It i 755!
at Grund Trudk 28 crossing in ecst vart of secs 21 by Velalele levels.

ne ag fap

;.n

The lend is wnduleting cod vrobably to be included in Flint wors

north as 5¥ vard of ssc. 16 =nd OB of ssc. 17 in west side of this chonnel 2nd to

south edge of seo. 1B snd oart of Indian ftessrvabion corraesrondins to south
part of gec. 14, Flint Twpe. The chomel mekes o hredk in the morsins only 1/&
mile wide including slopes. It is smeller then I hed in nind from studies sone
vears age It iz nob hall so Lerge as the chennel thsat ileads west from Swartz

PRV PR - PO
L g g TP g e e ve i
Uresk 1 1Lz, THLE Loamrd i@a. L DD YETIRON.

soe neted the features Just mentioned. so Tor scuth 1n weat wart

¥ is nob visivle from this roods. There is Tlst land in zec.19,
K H]

lint, eond secs. 22, 23, 24, Clayton, ns well as to the north of this highwe

corper sec, id, Flint Twn.

o slight ridge aboubt 765' 2% the residences 40 rods gouth of hers “hich

e
=

$3311 ridge Ihere ig asrely = troce of sand at its sast and. It is troceable
&J

Tor ahout 1/3 mile in north i

et of sece. 22 snd bears slightly south of west.

There is & ¢imilar lovw ridge crogsing the rosd south of center of zac. 18,

The aren of Wi Iine of secss 16 & 2L 19 $111 with = mere tecee of sond.

[N

I should not ses t from othor ports of the $111 »lain. The ~it. i3 764 sn

it where a rond runs norih into sec. 16 snd 762' at cuarter most secs. & 21, The
#1ts on the morcine svur is ?75' at suwdt snd 768" at west bose nesr quarter most,
sees. L7 & 206 For othor »lt. see notes con soil men snd notes nove 12 in this

wtebook.
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I noted this mornins sravelly morsine in sec. 17, Geneses Twp., with -ite
in 1% ovonal for rozd matorisl. I saw no othor gravel on the moranine south From
here. I returned to Ann Avdor from Owossc having comnleted the “isld -rork nlznned
for this ssascne

Tiiltins of Shore Lines

Hovember 17, 1818, In ordsr to clear up the cuestion of the nresence of lake
waters at hisher level west of Shilawcssee then engh, I worked ocut the smound of
warning og shown by the highest Arkons besch since I anm sure of 4is 1dsnkiflcsation

neross the antire district from the Porrinton to the Flint suadrangle. In this

’m

"

any I clearsd uwn the direction of 3ilting 2nd cen judsge whether the differsnces
dleplayed by the shors or loke limit above Avkons T1t into 2 sinesle body of wstse
or reculre wakor at two stages.

The highest Arkoas beach ls zbout 725'Y in the centysl wart of the Perrinton

g
P
jax
3
-

. (‘L - I ) F PO - 3 NN Bl o B o A
n Gesonimsh ap Horkiy Diar with volnts

[
-
-
&
Py
o
G
b3
fe)
tf
Fa
2
oS
pwed
A
be ]
i
it
a3
o

&

Stere There is o differentinl

catehing 7407 in the grest bHer 2 miles 5§ of

focy

unlift of 10-12% in 8 or O miles dus nortlh, or about 15 inches nor mile.
In the Elsie guadrangle only the south shiore is embraced snd it has =p TNE

course across ths gquadrangie. It seems to be near the 725 contour clesr acroas

ry ] & - 2 gy
the onadrengle, the snly nlsoe moriedly

8y, ¥rirfield Two., vhers it iz viled wo

Being in

e

7EOY and it 1s doubtful if the ovdinary lake level wes as high ss 730t

=n ocxposed situstlon weves wny have vilsd up the

wel several Test obove ordinery

*

wrnbter during stomms or ice Joms may hove shoved un the gravel, It is rather

surorising that the

sr here thon in the ecst wart of the cusdrancle
nd 1=-2 niles farther northe I%, howevoer, cobches 770 contour ~t the sast horder
in sec, 32, Jrady Two., ond the lake level is 1likely to have been nenrer this
contour here than in secs. ¢ & 9, Falrfield Ywm., Shiawsvsse Co. There ia =lae

the »ogsibility thet the bar in secs. 4 & 9, Fairfield Twn., was started by Lske

Saginew =nd enlerged by Jeke Arkona. In the Chesaning cuadrsnsle the Arkons hesch
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-

iz above 720! only at farthestd north woints in secs. 50 & 94, Brady, »nd secs. 2

3

& 3, Hush Twn. Generally 1% is between 775 nad 730 and is below 725 =here wesk,

The bheaches here show riso as one wzebs north bud not o gngbword

80 it seems likely this 511y line is ne-rly S-3.

In the Jurt cusdrangle the highest Arkons iz close to the 775! sontour west
of ¥lint River. It rises where it tskes s northward course snd cstches the sl
35 contour iu a »rominent bar on line of Ylushing and 3%, forriz T,

n8ar cornsy gecdg. 10 & 13, ¥ & 18. Here 1% have baen »ilsd wn $o B or nore

toval pe it is an exnosedsituation. It Llg below 730! for 13

anrei Herd of ses. 6 it ig dn in an exnosed situstion on

I

above 730V sad 2 miles Tarthsr on in norih wert osecs 3%, Vienns,

It is above 735! from east vart sec., 78 northeasboard snd catches

Aoubi or Ullo in sedas,

9o O O T - ISR T e TN
L5 & 14 1;/3.53‘.,1 cooab froa the sain ¢

wonl nrobaily ves
HAVE soove 7407,

The dats here given indieate that the 11t line 1ittle sast of north.
Horth Bter snd Ulio saem to be on the about 7% south of

cost thus making the $11t line 7°

“

the Huron Basin it would strike She Avkons shors bthers ascre {foodell

Lk
ﬂ
ﬁ‘
Tets

one  The

L3

alb. there is not oy from T30V or o few feot lower then at doréh Sear oand Ulie

5 ” P 2 o

whare 1t iz betwesn V30

y Adlcons in

The 730V igohoae

328in runs from cormner of $wng. 9

oy )

end 10 Ny, Re 2 and 3 W, easbward to corner of $wose 3 snd 9 N, Rs B rnd 6 3 thus

P A 5o

ueking O miles south in 40 miles east (R 1 B is only 4 mi. wide), ¥rom corner of

. QK. Ra B ond 808 de OmndaTT da 5 ol anad smed T s i ;
t@?gq 3 ¥ K, 88 B snd € B $o Goodsll is 55 mies @ant nnd 12 mi, FOUTLN, HAre

5

the isobase %o continue in sane dirvection as in Saginaw basin it would he only 8;

~

south of of Goodellss The departure of only 3 3/4 mi. in a distonce of

55 mi. is slizht and seens to sunvort the view thot there ia bub little chrn-e in
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the direction of the $il% 1line in passing from the escst alde Lhe Seginaw Basin

over the "Thunh” to the west side of the Huron basin. It is mere nearly northwerd

2 9

Taylor has found the ©1liins te Be in the Juron begin by drewings isobige lines

across it from the west to the east borders. The direchion of pilt ing in the

[2)

Saginaw bosin seens to bo ginilor to thot Ffound by Goldthwaid ~nd Taylior in the
ag & ey

in LR S PPN i S,
Tilting of Shore Lines

"4

A study of 23t. of the Second Arkons bhe:

chy shows siniler resalts to the

G

X2

Foy

ivection of the $1Mt line to those ziven by the hishest Arons bench. This hasch

forth Sgor drons to 710 nesr Pompell <nd 1z 710' in sec. 5,

Prreicas It Tlrst cabohes 715Y in sec. 10,

slain T, ,

m

Hlaey corners in north pary of Pairfield Two. and 719% & aile

FTarther te hwve no thera Lo cuadreangle,

E vha. In thi ke the hirhest arkons
S P E 2 S 5

o oentt In the Chesmning it catehes 7201

iz farthest worth.  I% enteches 790

contbour in

in aengral of Chesaning quadransle at polnte o nile west and a wile esst of

. . , T - . oF S y s y o
losg not reach 7ROV ~ayvhere west of Ulind River snd

ahond 7Y, and in 9lcces in he

orris Wwpe nnd vecches P20V ab coraer secs. ©1, 22,

Trom there

of Tuseola Co., wolnts along it being 795, 724, 725V -g

only 723' at 30 corner Tuscols Uo. There seems 50

e e a - e

be no differentisl wollft for 3 or 4 miles from Glic northesstward. e dots on itg

A NS e W3S 8 Veur b

ming From

he anreow moralnic ridge in Spbela T,

o Hy corner of M. Morris Two. 37 miles esst snd ahout § mi. scouth.
This indiestes o t11t line shout 10° emst of north or = Is% slishtly different

result from thot ~iven by higshest Aricons 7° ezst of north.
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Turning now to ths shore Teslures ahove the Nighest Arkons we find them sulte
varieds Tha hidhwest well defined dhors rezches aboub 730 nesr Novbta Btor sad -lgo

shest Arkona.

Abova %his delinite shors there =re oocaslonal fesbures thoet swnvest stztic water.

cemosit of

Zonna, at 760Y.  The border

the lmell on Biucle in soubth mrt sec.

hebween noraine and ~lain on esast side the Plint woraine in soudhwestern Ceneseo

g #lizht

& cleoarly dz

akain. Thare s Just enowh to sugrest that

Plushing

snarelly thot wator coversd the

-

distyivution of $his

wlain bo about $his height, Wi the seontine

g 1ius 7 discharge

north of arend 1%

Por the wabere This

is 764, Ghesazaing ouady

leading

15, Caledonia, that iz now

Ea ] .
5% from ase. 7,

. .
hich

o
3
&
e
-3
e
&
Faad
5
o
g
o

ditchad to

divide. This has =z it in vicinity

= {_-_3.‘ .(3” - &7 ity . r hy 5

£ GAVACES na ST0n &£ Degin
“ Eet) .

in Hogzelton Lo Venice Hwon.  Tho nonding thoi senm

ig Likely %o have oocour e icw was receding northreerd and wesiward from

the ¥lint norasiae 3 3bill occunying n

rly «ll the country thet lster weg

coverad by lLeke Seginsw.
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It would have T2l 4o thia leval s 08 800n of

shion waahbw

In thizs connsction

o the simllsr lowering in Konreley

,_a.
et
&
oF
L
=
&
k —l
i«Ja

N - T 3 I
Liake which oonwnied tho oinin outsi:

int morzine south and essd of Fling

vihich hnad wegtonrd Tron Buoartz Oreek vill wast Jrapo, Dulffield,

snd Yernon. outlet is obout 778%. It is 7731 a% Cranc farm ond

e ot

the Hebdb Oresk swale and i dikely to have

Eodlemyy R

o the noreine thed lies

snd weobs

2 1ittle lover inslde

in the

1. o PO e R A 1 - s &3 E

% the morsine slong VA3 Long whe chonnsl thet lesds
& =y ol ';A Hit 1y

secz, 7%, 7L, 18, Tlint Twn.

meraloe on on nerin Grosk drsipags,

vinctes of Lemaon in

from the ¥lint morcins, but 1t sceme culte as likel

ant. rung soatward across

shove 800V in sse, 7 &




Heisht of Shores Jast ond Hent of Shiawessaoe River

The intervening strin in secs. 14, 15, 16, Cloyton, is not rid

B ~{
%
L
&
o>
<]
i,
s
-
jo2]
[
[
s
~F
w2
O3
&3
o3
o
-
é
»

¢

2idedly wdulotory nd atands olmost oatiras

If the ice horder hes the wosition Just susested the

Ureel channel, Wb nobt inte the Usledenis Train

ice sheete.

Fossing now to the district hordering

Shiiswoasce HBiver, I have

thet the shors §F

~tores seen to e o few feet hisher te the west of the river in

nd Ylsie ouadrangles then to the esct in the enst nart of the

in the 5¥ . the Jurt cuadrangls.

Grond River Cutlet (in Duploin

N A
LBGYE mm!

wyande aoand o
BLLOYLE L T

trke levels It gsems doubbful if the ordinary loke level wes un 4o 7400 bt wag

By pa g s ) i
hatweon IR

lnke action slong ovr a

i P LR I T 3
Felrfiold and Hush Twos.

-

sec. 8, Rush Twm., 1t catches 745! contour snd 1% is ohove 740' for short

shove 7301 indicates » lake level corresnondingly !

this delis in 25 Dpaenush, o hesch

Leke wms 0B the 740 contour in NE
differentisl wlift shonld give greator olt. them in the district 3W. In the

sputheeatral oyt of irfield Twp. near the Huanson school 1t is searcely 775t

752, In exnosed ef

]

A definlte besch thore in NE mned sen. 28 4

22 cno P8, Duplsin, 1V 12 sbove 73EY qnd about bo 740V in sec. D8

the enst aside of Shiawnssece River ot Henderson the shore is un to 735! i caly a

5

few places where conditions were ;vod for waves o roll materirl u» beyond the
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5 ot pn s 8 w7 e om0
LI HE0Le By Dy a7, &

e s

o

line,

Agrons heseh rlees fully 5 or from 720 to 725'. It

#, becmaze of the northward wnlift. It

A LR N
gecs. 4 & 8% 8, B 1T vhore 1% vas

o o excenbivns belng taken
i areteh, 1D 00T Twles wol orobably wme ordinavily nod

In ths whol

P anulh ol of 4 the bighe
o s 775, The Second

nf ANOTE, likely %o be
1ittle awnrs thon 15 inches vwer nile din o oa2ourse 7-10% oot of north or along the

ad to have

nd nesr North

TABLPEOY,  Whe highest A

70V 4o sbout TEBY.

Faooen PINY 5w Yagn e on ted by

3 ey intevvsl from the aouth
of Tha beseh ia 7NV gonth of the outlet ia 5, Urosnbush, =nd
i3 P20 ob o cemetery L wi. south of Horth Sear. The in 8

wiles or abt o rete of 15 inches per mlle.
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all occur to the north of the border of the Flint quadrangle for ths northerly
digtance is 10 or 11 milss. If thers is a rlse of 40' in 25 miles from there
to (Gagetown the rise of 20' may be mede in half thot distance to the 39 from
the Vassar locablon. In a 89 directlion one must go 15 miles to resch the edge
of the Burd quadrapgls at Bireh Bun., The ocourrence of shore lines at shout
700-705' and at 590" is well established. They sach seem likely to have been
formed before Lsite Varren walera canme inde the Saginaw Basin.
Perhans the ons 2% 700-705' is the lowest Arkona beach, whils thet ab

shout GU0-695Y wig “omed by the lswe Saginaw thot

28 a conbemporary of Leke
Wnittlessy. Possibly bobh these ghores are the wroduct of this Sscond Taks
Saginaw. If the time lake Yhittlesay onduved was long Yhers shiould have heen
songiderabie cuttiag sleng Grond liver cutlot and corrvesponding lowsring of
the iske level in the Saginaw Sasin.

Lue dagne being only 560Y wen eabirely too lovw to have discherged into
the Uroad Hiver cubtict. That outlet vas only Jdown to 680" ot its head vhen
the Lizke Werren wolors come into the basgin to sufficlons height to {low down
this oublet. The outlet wns deepened From 680 Lo 6607 while leke VWarren dige

charged through it and the hea

d of this oubtlet was ex
farther east, or well into ths old lzke bed, %e secs. 10 m:nd 185, Hlba Twp.,
Gratiot Co., or about Yo wanere Lake Wayne sand hsd hesn denosited. This amount
of deepening and of headward extension of the outlet indicates considerable
duration for Lake Warren snd thus size o7 the outlat indicates a large volume
of water.
Outlet Features and Horeines in Perrinton Quadrsngle

in Monograph 51, Taylor's Fig. I,indicates that the western of the two

moraines in the Perrinton quadrangle north of Grand River outlet is the Flint

moraine and he hag the Owosso moraine protrude into Grand River outlet beyond

the Flint moraine. I doubt if this protrusion can be vroved cor:éect. it seens
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more likely the wesk Owoszo moralne is banked agalnst the ezst slope of the
stronger Flint moraine from opposite Pompeii to the Grend River outlet. The
outwash seems to be mll outside the Flint moraine. This outwash shows sbout the
same northward rige as ig shown by the shore lines east of the two moraines o
the north of the outlet. It is 725' 1} miles north of Maple Rapids, and 730!
one mile 5% of Perrinton, 740Y ot twy. 1iue 1F miles north of Perrinton snd 745!
at north edge of the Perrinton quadrangle.

The cutwash plain north of Ovid is above sll lske features being 775-7801
ab the north edge snd sloplng to 755«760' at the horder of the Imlay outlet in
Uvide The Imlay oublet ted is 70-735' at Ovid btut the bluffs each side below
here rise to about 760 so the stream probably has cut dowm the 2B or 20" :nd this
outwash lg In heroony vith drainsge thet aniedeled the cudting of this outlet
channel,

T}

P-4 s v g B g B S TP . DN SO S h? .l .
wiksy CRWEY Onlass LN sk wEhea T Gl

> uides below Ovid ol an wlt. of FRO-7351
(as shown Dy gravel bars in the deltsz), or at & level as high as the bed of the
outlet at Ovid, This delts, however, wie cul inlc a deposit of 15200 ty the
lerge stream that discherged into the Crend River oublel helow Menle Nrodds. 1%

alse outb into extemive sravel depesits south of dMaple Hanids. The gravel

- S - g X PO 2, o oy & ond L BT | A AL Peed s W o s -
deposits heve hars B ul et HeeY rrailie oCiwonl NG Lo Yoo© at Lowe School

3 s iy 12 ; o o o e ow , BE P 3 R b o 5 3 T o
end chureh, mnd to 726Y 172 alile scot of Miple fepids, lhe 214, belng the same

a8 across the outlet 1% miles north of Maple iapids.
Crapo Farm on Gd. Trunk ig 773!
Swartz Creekk Station, Gd. Trunk is 778' (near head of ocutlet
from Kersley Glacial leke)

A letter from J. . Jennings, topogravher, U.0.0.0., gtates that in the
Turend quedrangle the Imlzy outlet is nearly 780! o the eost ond eboud 7600 at
the west. The bed way be above 760 at the west bul stresn chamnels cut in it on
about down to 760'. At & line running dirvectly north from Durand the flat gwamn
is 766', =nd 3 miles esst and 1% north of Durand 770'. Durand on track just west

of the depot is 794' by U.S.G.5. levels. Duffield Station is sbout 730'.
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Gannett's Dict. of Alt. makee A.A.RR 791' at Durend.

Whites Alt. in Cansde " G&.T.RR 793! ¢ " #nd 779! at
Dutfields. If Vernon Sention as well ss Durand is 3' toc low in Geamne®t's Dict.
of Alte, %the bed of e outled ab Vernon is zbhoub 764" 2nd this ic = mile or so
wast ol tue west lins of ithe Dursnd quadrengle. The strecm there is probably
6-8' lower. Vernon Station on Gd. Trunk 1s 767'.

I find on weforving to copy of 2 letter I wroite Toylor June 13, 1917, the

suggestion that the corvelutive of Laks Whitilesey ln the Saginew Bosin (Second
Nke Saginaw) wrobebiy wnbracss o beach in the Hlsin ond Che esoning gquadrongles

thot iz chout 700'. IV soemed o me then that this beseh ia o 11t47c helow 700!

in west port of

hos P05V necr North Star snd near Oskley

T

(sec map in sscse 26, soe no roason now for & different

interpretebions  Uho becches below the Decond Aviune mre so fragmentory sg well

D T ) FR T, £ -
of olose covrelation thern on the ¥

irat and

second Arbons beschos snd thos

©of fenonstreting sher or not

there Is northwerd rise in any
Hovember 20, 1019, Un resding Taylor's description in Yon, 53, e 24Y, of

the Fowler snd S%. Joling morzines I find he went osirsy when he thought the

» o 2T, s o0 P P YRR < i NN [T, I o mm e sa B o e
unoraine south of Fovler oresses o south side of Gtony Creds =t 2 point shout 4
g o .y L L w0 o s g s P 23 IR > -
miles 8Z of Towler. Instesd it stoys on north side of the credt valley but hae

an interruption st Swagert Chennel thot led into the Stony Orosk chanmel at this
place (4 mi. SE of Fowler). The continuation esest from the Swagert Channel is

e

in the 5%. Johng nmorsine - “hore heln,

» ong norsine with two names for
different sections of it. One of the nemes should be dropped. It secems pre-

fersble to retain 5t. John's since the worsine really passes throush that city,

whereas it only nasses near Fowler that village bei

on a flat i1l plain in-

cfn

gide the moraine.
Taylor considered the moraine theot follows south $ds of the Grond River outlet

eastward to Bureks to have contimustion past Elsie about where I am to place it
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{ase notes ¥ove 11, o 19=00 of this notehook). Ho calls it tho Owosso moresine.

On the mep he runs it S5 from Blsle along the grawl camed ridge in secs. 13 & 24,

ol vary fodnt ridies in cee. B4 oand sast pori ses, 33, Feirfleld, and a

in secs. 3, 7, 11, Mifdlebury Thwn., to the lmolly trect hordering
the Lewle Drain in gsc. 12, ¥iddlebury, -nd sec. 7, Owosse, and thon enstwerd
from Burton to Owosso. He »rlzet tho dnolls in northern Paiefield Two. marh of a
aber noraine temed thse Henderason which wuns in north side of the large swamp in

g on
HRS b

¥

i

ra Ragh Tepse I am not qgudte satiasficd with this correlation

not unlikely the ice border run from Dlsle to Henderson =nd not %o
Ovasst.  Powover, T omm nod abls to orove this te have heen the coss.  In his
dezorintion of tho Dwosso moraine, Hone 57, ol 747, Taylor states thet hs cowld
_— e

ot £iad $he moraine Tron the bowa Yiue 2 wle U0 o Turelsn eocsbeard %0 shout 2 mi.

ansy of Hisis.

15!

The moveios weyp 1o ol the §%. Johds mersine to hsve a

soorase mesb Uorond while the v oof the Sb, Johntg moroine on De 241

wokes Lt the next one Yo the south sod rons 1% noer Golnes. The nan also glves

no indlestlon of the Imlay

ple Biver ito COvld, bud

1t wast Coruaana 4o Owosso.

Taers iz thus ao

«Aucgs on Yhis nap

end 1 corvectlon of Teyloer's wrong internesteobion of the Fevler-0t.John's moraine,

end protably Lucorrsct outline of 1lte course znd Geonesee counties.

2

So fer a3 the meo L8 conoerned 1t locks like a caricature =nd doss aot harmonize

with oub field maps or with descriptions given in the rconorronhy.

e

It i3 2 question =ith me vhether the 5t. Johnls worine is presond on wesd
side of the outwash plains north of Ovide A lator morsine, probsbly Toylor's
Flint moraine, outs :crogs thie in sec. 36, Dupledn, ~nd bordsrs the oubwash on
the northeust. The outwnsh probably was derived malnly from this later ice
border, as it slopes awey from the morsine in a SW direction down tc the earlier

morsine.
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seohtered knolly Long north zide the Imlay

e -
0, 888X ond

Papse to Torm Mint morsinc. seoms to put

ol -

tha knolly striv seulth of the oukled in gecs. 31 & 50, Creanbush, vith the 84,

2 tiﬁrz
ig mors clossly relsted

The arne Lo true of the
Taylor suggests that the interruntions in

to the grest cutlet rlver along the ice

DEOVeG BoYsLng

goveral oiles oo

abrip

bouldery

L8 noveine,

ok N S
A% LB Wy WO

aet weat of

fud
Rl

Lo Chesaning quade

hickly etrvewn with bouldars.

Haven morsine discussed by seems to he

T this boullesy sheln bouldery strip

S

Cekleye I found nothing o indicote thet the ice border stocd

anove vhere Arken: besches ore now developed. I3 ds 9o sl move b suldery north

T

i these besches aoives

sEcning cnd ens

% of Elsie guadringle than
scuih thist I shionld keern the line of continuation of houlder “elis near Chapin
below the bescles. The Chegenlng wmoraine snd norsine rnowvth of Chescning discussed

by Taylor on ». 244 are merely narts of this very bouldery area ond are below 700!
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santonr. T shoull 2iscuss this dwls bouldory Aigdriet as o unit ~nd nod

attart tw asncrade 1Y into constituent members. I iz 1ikely future visitors
or shadents w111 300 a0 Ti4%N2 fonozrachie evidmers for cemarntion that they will
wondar Wy Mr. Terlor mods ths nrne 30 commlex. He sannz 4o hove made Sistinctions
ghors thinre Is 0o gazoabial Alffaronca. There 1z o definitely Srazashla noraine
wast of Plughing whilch riser abovws end vonth of 1t 1n pard of ite course. This

zorsine.  He thinks this nroiruded into

=prohahly the cxase. T4 mor s as far east
'3, 20, 17, 15, 9, Mt. Yorrtg, and hoave o sour extsndiac gsstward along
Vi-nna nes2ply $o ths $wr. cornars adroas 3803. 4 & 85, =nd

sa veohehly, howsrar, thet the ies

hards s orosesd % pond van nerthward o sac, 2, Flushine, cnd thon aagt-

wrrd mash the $woe 2omaers to the rsocogmizeblsz merning iy

LB bl 8T S mwemae AT
dETownd TR L R gwaanniont il

s

gousing the nodoed wrod 2% gomnarad with west

23 PR A R 1, o e o i g g s
TS NE FAIMR fh g hdy Yy VAIONAA TWDag

asm tho alome »f the #dsn $hat catches the Sacinaw and Mishes A¥rona beasch in

- T N ST 8 a0 e s 5 b S oA - A %Y
AUTFRRAnTS ThLE WOoTUnN MAgt LLLD slong he

bh the ghars moming that vone Fomm

5 LSRR e g

e L) o R TERYRY 4 b
oy, OO, Sahels ey HHR o AT Eweben,

Shore Faotures in Saginow Baglc ir Relelion o the Sutbing
of the Grand River Outled

The studles in vicinity of ths Crand River cutlet show Liske Saginew %o have

nersisted while 1% was cut from sabout 730 to 720'. Lske Arkona from 720 to 705!

v ahot P00 En SART pme Tmss
&o i L0 2 4 8

580685 to about 660'. Insemuch as this lowsring of tha hesd of ihs outlet was
in progress in ench of ths sevaral lnkes thot dischargzed throuzh the oubdlet 1%

ghould assm not at all surrrising thet beaches cccur ad levels that are below the

initial level of a particuler lake. Thus Lake Warren may have formed shore
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1% on sash Yot of Missisginnil Biver o followse
the higher ridges
gome lustmoes gulte
extensive, commosed of a fine sond, usually yellow or Lisht browm, 23 1f fomed
frem the sendstone adjolning thot river towsrds the neorth. Thess are generally

arrenged in hillocks with intervening round hollows or basing, such 23 are common

on She surface is nizsd nore

)

in drift districte. (Are thess dunes?) This son

or less with nould, forming o 1lght soil, bubt at = amall devth is suf ieiontly

wure Tor sordnre A tract of 2e3 sgemi. covered with such Orift, ~nd romprksdle

i Migaiazslinnl to the

for ite Willocks snd bollows, ezbends from the

adjoining

river bl the vieinlity of

2

wooaing the pravel drift nbove noticed, anre often

com

of the greme wbericsl as those

srofusely seatterad.”

Are these »ebbleg nort of clol drift extending across the velley into

Jigconsin fron Dubucue Go., Jowe, or are they older thon the deifdy
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full historical sketch of the sxdlorsbtion in the Creat TLales md

ig found

s orevared by . H. Winchell.

7k on these explorsticns is by Louise Phelp
of the Weorthwest 1654~1699" »nublished
work two mens are reproduced - one nrepared in

voriss. The other in 16588 o porticn of Feanmelin's

37
s

2
&

~orbase Trom the VWisconsin to 1

hetwasn the VesPlainsg ~nd icuigan. Yhe latier shows

Lise Sunericr, lse des Illineois, lec des loromns, fac Brie,

A

X b ] -~ o 3 - o 4 v 3 B ) 7 e
Milie ZLoon ig cnlled Lac de & 2 Alepisigon.

2 ghown in aboub thelr vight relabive vpositions =nd with sporoxi-

Hille Laes loke is much oud of position nnd the

distortead.

siwea were discovered in the First helf of the 1600's and the

o axnlorsd in the labtter holi. The Vronch were g£i7ted Tor this

al designs and vislons of Tobure grectness, snd bhey woere une

2wyt
g &

cle

54

crniefly from

the lessey

OLTY RO
3

LAlaa (s

ty wnd the ssrvice of the Crown. ‘the founder ond fors-
and exelorers was Bomwel de Chemmlain. It wes he vhe

imebee (1608} md who =scended the 3t. Lovrence sud the

Chamoloin in 1609, By 1615 he had »neneirsisd to Loke Huren
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$he first exnedition thoat followed the course of the Grest Lokes wos under
Froncols Doilier de Ussson, commonly referrsd to o8 Dellier, snd = mathensticlan
Rene de Brehaut de Calinde :nd for nort of the journey the later renowned LaSalle,
then & youth. 5aballe went no further with them thon the west end of TNake Untaorio.
These exnlorers went un Niapgere Hiver for enough to be within sound of Wiagera
Talls ond mention the falls hut they did not get a sight of them. Instend they
went beek inte Lieke Ontario -nd went to west end of the loke znd crossed to Teke
Hrie from thore. They wintered on north side of lske ¥rie =nd went on %o the Sault
vin betroit Hiver, Leke 3t. Cleir, 5%. Clair River, lake Huron snd $t. Mary's Biver -
interesting noteg on features snlong the course being glven.

In 1670-71 the ¥rench arronsed = greabt pageant for vurvese of laying cleim to

the territory around the Grest ILikes snd of impressing the Indian tribes ond Ssuli

=

Ste. Marie was the place scleeted for ite An account sppears in the of "ieisl
stete papers. Also one by Perrot in his Meuolre (see above) =nd a third by Jesull
missionaries.
Fourteen Indian tribes living vithin a rodius of 100 leagues were represented.
The Cross «nd the King's.ﬁt&ndard were seb up with due ceremony on the brow of a
hill overlooking the villore st the Bsult. After blessing the cross there wes &
great shoubting snd firing of nuskets. Father Allouez promised o eulory of the King,
The headweters of ibe Misasissiondl were knowmn and some esstern tribubariss
wrabebly visited by Nicolet, while dacd@sson is likely to have menetrated to the
river itsell in its wpper resches, FPerret nlso hod knowledge of this river if he

d4id not visit it.

The first menblon of the Migeissionil hy this nome wog by Allouez in 1669,

The first recorded trin ~leong the Hissiseiood is thet of Joliet and ‘sroueite vho

among thelr contemnorsries stood sceredited with the discovery of the grest river,

though they d4id not stard cn their exnlorations until 1873, Joliet was 2
noliticel =nd HMarcuette o religious representotlve in this vork. Mercusttis had

renlaced Allouez in Checuamezon Bay in 1609 rnd in 1671 he founded the St. Iensce
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mission on north side of the Straits of Hacklauec.

The journcl kent by Joliet wes lost by the overturning of his canoce nenr
Monsresl but thot by Harcuetie was »reserved. His subogropoh manuserint wes kent
for = centary ~ad s half in the Jesuit Uoavent at ilcatreal but an abridged form
wes vublished in 1681 by 'iilchesedre Thevenot in hiz "Recucil de Voyages®.

A% the time of these sxmlorstions by Joliet and Marcuette the Count de
Frontennc (Louis de Buade) was covernor generzl of Canads serving from 1672-1682 -
Joliet received hils aroointment from ¥Yrontenac. He waos born In Conada. Marcuette
wes born at Leore in Fronce.

Their voubte was from Gresn Hay by Portege, Wiseonsin, to the Hisconsin Biver
sqad thence to the Mlssisginni. They then went down the Hississiornl as for os
Tiabe 23° 401 which took sbout = month (from Tiete 42° 20V to Lat. 53° 40Y). They
sbarted bhook July 17 =nd went up the Tllincis Hiver snd inyo Leke Michigon snéd
then %o Green Bey. The antirs trin took about 4 months. HMHeroguette spent the
winter of 1674~75 on the slte of Chicago. He started for 5t. Imace in the swring
2 & voery enfeebled condition snd wss rowed zlong the eastorn shore. He died when
they had got as for north as the stream now called Pere Marcustte. He was buried
there but two years later his remalns were carried to 5t. Ignace and baried at
the chenel.

Lewls Hennenin was & nriest Lorn in Belgium sbhoud 1640 who osme to Hew Fyence

in 1695 «ndé bec

& chorlain at Forb Frontenzo. He scecomnanied Lalalle to Illineis

spd then went with an exvloving party to the upper Hississioni, wes copbured by

the 4icux and carried »ast the folls of Bit. Anthony Yo which he gave this neme.

He wes rescued by Duluth and returned to Conads and then to Burope whers e wrote

accounts of his exnlorations, =nd ziving vrominence to his own achievenents,.
obert Cavelier de LeSs1le accomanied by Hennenin, Touty (on Itslisn in

French militory service), rnd. others ceme to Hisgers in the winter of 1678-%9

«nd Hennepin snd Youty srvent the winter thers vhile LaSalle returned tc Tort

Frontenac snd ceme bock to Niagers in the soring. Touty then went by conos to
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etrolt (verhens LaSalle snd Henneonin also). They then took & sailing vessel, the
Grifiin, frow Detroit to Hackinae (LaSslle with them). Ie8glle then ssiled south-
werd on hake Yichigm vhile Toubly went to the Sauli. Later he sterted {or the
nouth of 5t. Joseph River to meet Lefislle who after sending his shi» back from

Green Boy hnd zone to the nouth of the 5t. Joseph.

Laba21%e ~nd Touby went u» the 5t. Josenh to the nortare a2t site of South Bend

=nf herd of the Kenkskse. Thsey descended the Kankakee ond Hennepin wrg then zent

to exnlore the wover ississippie Laballe then made an overland journey in nide-

winker of 1679=-80 ncross norbhern Illinois, Indlana, southern Michissn mnd
southern Untorio to the Fort at Niagers vhich showed his grest nhysicel enduronce
s well ag sbrons will.

Touty went to Starved Hock neosr Utics, Illincis, and then huilt o fort. H%r
then went un the river to Chiecapge mnd on to Mackinee where LeBalle eventuslly
Joined hime “hen they went tozether in 1681 to Chicazoe and dom the DesPlains

and Illinois $o the Mississioni.. ﬁpniAon ie m=de of the "River Chicaou® ~hich

iz by a portage to the Illinois. The party continued to the wmouth of the Uissouri
six loagues fronm the mouth of the Illinois. They continued 80 leagues to the
mouth of the Ohic {ealled Ouabscke Hiver). They then continued shout to site of
Hemphis 60 lengues below mouth of CGhio Hiver.

Ihey then continued 0 lespues farther to the village of Capa. This was the
1imit of Joliet snd Mercuetts in 1673 (see nbove). They then went to Neke Ht.
Jogevh in Tengnz Porish Loulslsna and later continused to the nmouth of the river
vhich wes resched Anril 7, 1682. Pleces of vure copner were noted slons the
Illincis River. Thers wog o Fort 5t Josevh build by Duluth in 1688 shout vhere
Fort Gratiot now stends. It wae commanded by Baren Laﬁgﬁ%%ﬁ?ia winter of 1687=-88
and destroyed by nim in Auwgust 1688,

LaBelle continued exnlorations beyond the mouth of the HWississin~i in 1687

and mede o camn on Garcliss River in Victoria Uounty, Texns. 5Lnfslle was murdered

by some of his Tellow Frenchmen st » place in Tezss thousht by Prof. Herbert Z.
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Bolton %o be on Beazes Rlver Just sbove the mouth of the Ravesola
Mineissiooi Valley Uislory Review, Vol. 1I, =. 317).

Davic Greysolow Sieur Duluth wes boran In o suburb of Paris snd his Tenily
vog connectad wilth that of Youty o smoke of him o8 cousine He had access to

]

the courd ~ad held = vlace on tha ¥ing's Gusrd, = honor rsserved to youth of
noble fomilies slone. He had had come militery sservice in France =s early as 1674,
He had wreviously visited New Tronce where some of hie relatives held offices in
the colony. He cone to America soon after 1674 and lived in Montreal in a cuiet
home axong the rviver side sprdens. Ia 1878 he resolved to toke upn sxnlorstion

in the Sioux countyy. He delermined o push beyond the grest feeshweter zorsg.

He exnlorsd the coasts of Lake Superior and then traversed the tengle of swrmns

v lakes between Labe Buperier and the sources of the Miseiszelni =nd vlented tm
arms snd gmbleme of Tronce in the midat of the Siouwx country, »robsbly on ¥ille
Laes Lekes He succeeded +hiile in this cowndry In resculng ¥Yather Heanerin ond $wo
voyageurs with him. In 1686 Dulath 633.1* a Yort ot the south end of Lake Huron in
order o intercent Dubtch and Znglish traders vwhoe were trying o bLrask the French
pononoly of the northweestern $ribes. It wos at this Fort that Perrot -nd Touty
brought thelr forces and related to esch other thie tales of adventure, =nd mele =»l-ons
for foture orogress and growih. Throwh the influence of these nmen and Duluth, the
Franch emnire was nainbained in the west.

Dudath beilt » Yord on Lare Hiv

nd exnlored extensively north ~nd north-
wagt of Leke Supsrior. In 1686 he was called to command Yort Frontenac on north
shore of Loke Untorio with rank of cevntain. After Frontenase's death he retumed
to Montreal nnd disd there in 1710,

ralunth nmede o trin wn to Bels Boule cuitiagz through Yahout one hundred
beaver dons'. He then hed o wortarze of about a hall league to a lake (the unper
8%, CGreix Lake). "uhilch emntied into 2 fine river vhich brouwsht me 30 the

Migssissinni®. This wes in June 1680. After this he went to the rescue of Father

Hennevpin ~1nd took him to the Fort =t St. Ignace. This was not & nart of his
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oriszinal olin for he wished to nush westward to o salt sen snid to be only 20 doys

r

Journeye. (I this wes Orest S2lt Leke 1t wos much faorther than sumiosed). It

o

gome comnlzintg about PJuluth snd 1t ig st=ted that he
wog a man vho could brock ne rivels. (See discounsin History, Coll. XVI, e
107110, :cnd Loudse Kelloo's "Early Warratives of the Horthwest, n. 333 footuote).
Bt the close of the 17th century the ers of exnloration mnd sdventure
nerged into thet of exnloltntion. Yor 60 yesrs longer, Fronce held the qrent
intevicr volloy of Horih Anerics, Then it pessed into other hands end et vresent
enly o few hrnlets and o few Froanche-sneskinge neonle remain to renind us of the

- P

dranch resine in tho dmericrn nerthwest.”  (Louise Kellos Vs Herly Herratives,

e T"?:l,} °

Teom UeColruers dlscussion, Bull. 6, Chi. Csop. Soclety,-"A brief discussion

of the exrloration, setitlanent ~nd develomment of this region nesr Storved Tock in

iy

Ilidnols Volley is ziven by U. G, Bauwer in the Bulletin 6 by Geop. Soclety of
GChiesgo in "Storved Hock Strte Park -nd its survivors ond with it & rewroduction
of two olé mopa. One being Jolietls nen of 1674 fron Jesuit Relotions »nd the
other Vranquelinls \*w of 1684 from Parkwen's “LaB.lle snd the Discovery of the
Creat West.!

In thie %mmmm (e 33) Saver explains the silt over ti1l on wplondg as
followss A grent deal of the water from the melting ice sheet "spresd in 2lusy i*a',h
shsots over $he ground morcine of the »roiris unlond, nd there formed beds of mude.

later the vind @hilfted sbout grest casntities of dust on the Lore wnland,

agneclally from the I

In these wrys o cloyey denosit wes

Tormad which nerked

grovand morsine, ond vhich differe shoaroly in -hysiecnl
ponstitution frowm the true slzeisl drift rnd hos but ill-definsd Llimitas of Aige
tribution. How much of tho cleoy wes devosited hy sluscish woters ond how vmeh by
wind, i3 unknoan®.

Astimates of aress of L "’(‘38 excesding 2. souars nlles erec in the distrists

covorad Wy the reoort on thes Juperlor SBssing
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Notes

Thias district does not
srihrece northerm Loke
~nd northern St.houls
Countics, nor northwast-
grn Uook County ~nd thus
doas not tolve in seversl
Hinnesotn lnlkes snd
several on the horder

of Grnads ond Himesots
thet have arses exceod-
ing 2 aq. miles each.

It 2lso does not include
iokes in Bayfisid rnd
Viles Counties thet are
pubtsides the limits of
the Bunerior lobe or its
oubwadh.

St. Urolx Ldee iz in the
out wash from Gunerior
Loke. vhers lukes are

coabined they are at
aa;ﬁ%: level =nd connsched
by rather brood lines of
watnr.

¢ S I R
exceading

Hut the corbinsd

v not he much more than 500 square ziles.
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