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Alecona: 5, 8
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Gledwin: 8
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Huron: 8, 12, 13-14
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Midland: 8
Oakland: 8
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Saginaw: 8, 10-11
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I made & trip with Profe« Seare of the University of CUklzhome end Miss Test
and Mss. Hansen of the Botany Dept. of U. of Michigan into Sanilee Co. 1o

‘see buried peat that Hiss ¥West and Miss Hangen had found exposed in the banks
of revines tributary to Lake Huron. On Big Creek £ mileg H. of Forester there
1s z section exposed on weet side of the h.;.g‘“"' that clearly indiecates & rize
of Lake Algonquin such as thecretically oceurred as 1t changed from the EKirk-
£ield (‘fraﬁt) cutlet to the ...st. Cleir au‘hlat at Port Huron. The creek hae a

chargs& ’oc t}:}m praz;ﬁnt l&ka lave}. :)f L:Lke ann. ‘ﬁﬁ.s terraea hes about 6
feet of gtiff clay at top as exposed In the north benk of the creek. Below
this ere beds of lesves snd wood Interbedded with fine sand expcaed sbout 8
feet. The wood is beech. There are heslock cones with the beech leaves.

The south bank shows till under the leaves and esnd beds, for the t11l surface
rises teowmard the zouth side of the terrecs and the sand end leaf beds pinch

out in thst dirsction.

Big Creek Section in Algonguin terrece.

IBETON, 4N & NUEOOW NOTW O TOE Crees 8UUUL DU IOOs SS5L UL GuE gigaemy e
paat was bored inte by Prof. Sears and gseveral samples taken for study. It iz
nearly 6 feet and rests on blue clay. There are stresks in 1ts surface but a
clear peat below, A fl-
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The terrace ls about 28! gbove L. Huron and 18Y above the creek at ihis ex—
posure. 1t is obseured by dune send et Fmd east of highway but =811 displeyed
weegt of the highway.

A=f 4= Tine of gection

about 1/8 mile west of highwey

The creek geems 1o have cul & chanpel fo & level bslow ihe m'&szng gtrean during

the Kirkfield stage. Then ag the waters rose it sggraded its 18¥81 with five

sam& end leafy deposite end floeblng logs. Then it becspe & slack walter and
clay was denesitied to a thickness of & feet.

The materisl in the lesly bads 711l be ﬁamfu},ly studied by Hise West and Bims
Hanpen .

¥e zlsc exasmined & pest deposlt in & terrece in a stream 5 miles south of Lex
ingten. In & meadow north of the creek sbout 80 rods west of the highwey ihe
peat wag bored into by Prof. Sears and seversl samples taken for study. It is
nearly 6 feet end restes on tlue clay. There are siresks in its surface but s
clear peat below. ' mefa& '
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The creek here has meny logs in its bank with s few inches of yellow clay
sbove the logs. This cliy, however, is likely to have been deposited
recently es the creek gets cut of bank in freshets. With the loge & few
bones of emell animals have been found. Ve found & scapule and & fragment
of what seems to be a leg bone of an enimal, the size of & wolff A fermer
living nesr here thinke these legs msy hsve been recenily embedded for he
has geen slebs from a szaw mill a little further upstream embedded tc & depth
of four feet, This exposure of logs hes not so clear evidence of dating
back to Algonguin time as the deposits on Big Creek.

Prof. Sears thinks the beech forest period here may be of similar age to

the widespreed beech forests of Europe snd indicete a cool, web climate.

It is thus importent to determine when this change frem the ¥irkfield to the
Peort Huron outlet cccurred. There heve been throe eplisodes. First, the
time involved in the discharge of Lake Algonquin past Port Huron. It was
long emough te cut down the outlet only 9 or 10 feet. Second, the time
involved in the discherge of the Hipissing Creat Lakes esstward past Horth
Bey. Third, the time since the Hipiksing waters rsturned to a dlsehurge
pest Tort Huron. This has besn about 4,000 years, ond in this time the
cutlet has been deepened 15 feet.

If only 4,000 years are involved in this deep ceving of 15 feet, it is likely
that the deepening of 10 feet in the first evisode took net over 2/3 of
4,000 yesrs, Probebly it tock less s the deepening msy heve gone on WOTE
repidly in the first 10 feet then in the later cutling. It seems probable
thet the time wes nct over 2,000 years. This being iths case we have the
following:

1. #lgonquin dischsrge pest Port Hurcn 2,000 yenr

2. Fiplssing discharze past ¥orth Bay % years
3., Hipiesing discherge past Porl Huron 4,000 years

Time involed is 6,000 + x yearsz.

The gorge of the whirlpool repids wes excavated in the sscond episode. It
now appears that the excevstion wes largely in till wnq’ pot in the rock.
So it may have taken & shorier time than previously estimated, Perbaps

1t fook but & few centuries or at most & period no longer than the third
episede, or 4,000 years. If so, the Alronguin waters chenged frowm the
Eirkfield to the Port Huron outlet not mors than 10,000 years ago. Fossibly
the time was mot more than 8,000 yesrs zgo.

On the wey up, wo went on Gratiol Averme from Reseville, mr%w:m wers
for zeverel miles slong the beach of the 8%, Clair Leke that colbatly with

the flgoaguin discharge inte Leke gt. Clair. This beach is 535 to 600 feetl.
It shows well in the topographic mep of the Mt. Clemens quadrangle. .

On our return, we Went to & swamp east of Sandusky, three miles, and tock
two sets of peat semples. In ove, the peat is 74 feet. In the other,
shout 6 feot thick. & bBlue clsy underlies it. Frof, Sears will examice
the clay as well ag the peet for organic remains. =«
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frmﬂmf ?
#e went gsouth thmu‘gh Peck, Yale, Everett, Hemrhis &m‘i Bichmond on our
return and came to Gratiot Avenue =t v ptffdls

In correspondence lzter, F. B, Tsylor expressed the opinien that the ve
slight srogicn in the ¥orth Bey outlett along Msttawa River does not £6
long period. He thinks perhaps 2,000 years would cover it. This being the
ecage the Algonuguin waters may heve reached -the Port Huron outlet zbout
8,000 years agos

This discharge, howsver, was then divided between Chicego and Pert Huron, so
the eatting of 10 feet at Port Huren mey have taken more than the 2,000 yesrs
above estimateds. But it seems quite likely the return {o this Fort Hurcn
outlet wae net more tham 10,000 years ago.

Pages 85 to end of bookwe Hireh bugusi 25-26, 1953

I went with Pref, D. C. HacLschlen ¢f the Undversity of City of Detroit inie
the District esst of Lake Huron to study chore lines and moraines, & main
object beling the determinetion of the northern terminus of the Warren beach
and the position of the ice border st the close of the Lake Warren stege.

%s drove from Anm Arbor on Plymouth Rozd to Telegraph Road, then morts te
elght mile Reoad, then esst on the county line te Gretlot Avemue, which we
followed to Tort Huren. We crossed Ste Clair river into Serpiz, Ontarie.
The bluff at Sernia is shout 30 feet sbove Lake Huron or 618% 4,7, heling
higher than on the Michigan side in Port Huron.

The waterleid morsine hss & nesrly plaln surfece from St Clelr River eastwerd
ta shere the "”arrem beseh crogses i#;, chout 4 mileg west of Wyoming. It is
clayey and dossn't heve a sandy costing such ss is present on it on the
Hichigon side. The ¥arren beach ig rather irregulsr in strength where it
erosges the Port Huren morsine owing to the roughness of the moraine. It has .
gravel pits where it cut inteo knolls.

There 18 a very shrupt chenge in tovography from the nearby plane surface
of the waterleid port. It rises 20 feet or more sbove the plain in its
¥molls and the whole surfsce is undulating. It seems te have sironger
gxpression mg"& of ¥yoming then fer & few miles éest of that villaga-

The Bsrren bsaeh berrg awey from,themin border of the morains nesr Yyoaulng
and 8 till plain -4 miles *s*ideﬁ#bemeen it, and the morsine much of the wey
to AuSsble River. There is, however, & spur extenéiag north nesrly to
Thedford on ge west side of this stream. The ¥arren besach is regular and
w€il develop©hhere it is in this 111 plain.

The beach sits in on the east side of AuPable #iver, 2 or 3 miles further
south then on the west side., It is close to the MMWV eﬁges of the Port
Furon moraine there. It also follows the et edge of the moraine closely
on turning north and is clome to it &1l the way to &eourica. The beech is
well defined all through 1ts course to Haitland River.

‘f&{lgg showg a *m'ag e at the b ui‘f‘ of Lake Huron in vieinity of Gaé%i
but this geems to be an error. (See Map in Trans. Canczdien Ingitdte, ?a}..,i,mlS}
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He calls it the "Goderich Moraine®. There is & double moraine for a few
ailes nérth from ¥aitland River with s stresam flowing south betreen its
members. If the neme Goderich iz to be continued it =might be spplied to the
western or irmer member. But i1f is & cuestion wbether the neme 1s necessary.
The two members asre as closely sssociated as members of the Port Huron
system are in Sanilac and Huron counties in Michigen, end the members there
are not given distinet names,

There is & weak beach in Goderich at about 725% which zes probebly the
product of Leke Lundy waters, elther Grasmers or Flkton shore line. Il is
considerably lower then the ¥arren besch shich passes ebout 1} miles east of

Goderich. The Farren beach bears BSE from the Maltlend River to Dungsfhon,

end is mbout seven miles imland et Dungaffhon. It erosses Lucknow valley dirsetly
west of Dungeffion. There iz a bench merk on it et the firsl rosd crossing west
of Dungeffon on west bluff of Lucknow iver with elevation 845 feet. Thether

or not this iz on & see level detum zhould be ascertsined. It seems rether

high for Warren beach this far south.

The courge
ng shown on the field map
of its courcse in Opleric.

Aok ey

., Tt is cbout s well defined here zp at auy part

5 - P 5 > 1 A seiiviy y N8 ‘
of tha besch is nosrly nerth for 12 miles but winding slightly
4

On erossing Clover Velley south of Ripley, it rums esstwerd three or feur
miles, Fe did not trecetis part but found ithe beach 1% miles ezst of Ripley.

Tt mekes & turn eastward thers and ends in & field north of the road. £
plain at slightly lower altitude horders its sast end.

The beach is well defined north from here as far as Bervis, € miles. But we
do pot find so defuite a shove fother north. There is a flat vave waghed plain
west of the beach south from Rervis with & thin coating of sendy aeterisl in
rlaces. Neorth fropm Dervis the surfsce is not so flat being like = 1111 pleln
in & weterlald morzine snd shore festures are not definite. #e noted & short
bar 1k miles SEE of Armor which wes the only lake festure seen in & distsnce
of five miles north and west from Bervis.

On the north bluff of a ereek a mile west of drmor ot the home of a Hr.
Comley, we found & faint beach with & deposit of grevel sbout three feet thick
in which a pit hee been opensd. e were zble io trace this wesk besch shout

- 4 miles HNE to within & mile west of Eskdale vhere it dies out in & nearby
plene tract south ofawell defined moraine.

The Morsine north of Bskdele seems to run HE toward Palsley along the north
slde of & streem that discharges to Seugern River ut Falsley,

The digtrict west and northwest of Pervis now aypesrs to us as heving
features of & weterlaid moraine, or series of waterleld moraines which
trend in the eours: of the drainsge lines slightly south of west belwsen the
drainsge lines there sre arched belis £i1ling interstreas spaces and gulding
the cources of pireams which run in swales bglween them. It is & tepography
degidedly in contrest with the flat or genl AL inclined wave-saghed plein
west of the Werren beach. This plain Z& noted sbove seems to extend no
forther porth than Bervis, the Penetangore River being st its north edge
there. The stream, however, passes intoc the ribbed sort of land shout & miles
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west of Bervis esnd flows there between two of the low ridges thst we suspect
to be waterlaid moraines., These ridgessie lower than the wave-washed plaim
south of Bervis. They seem likely to have been occupled by thz ice gheel
vhile the baseh eest of there from Bervis south wes being formed,

The series of ridges just nmoted seem to have been correctly identified by
Tsylor in his peper and map in the Trans. Canadlan Institute 1913. He traged -
them sbout as fer from the shore of Leke Huron as they ere readily identifiable.
It now peems probeble that from ss far scuth ag Plne Rlver the lce was present
az a barrier for Lake ¥arren and thrt it melted back snd formed other water-
i1sid moraines during the Lake Lundy siage.

Teylors map in Mimeograph 53, U.E.G.5. Fig. 6, page 570, is incorrect in
placing the iee berrier of Lake Warren so far south. It scems o be nesr his
jee berrier of Leke Lundy in the late part of the ¥arren stege. She well
_defined shore develooment betwsen Ripley and Bervis seemed to 1875 the retrest
of the ige baerrier to this position &t & time considersbly esrlier then the
end of the Lake Farren stege. The studies in Hichigen support this view.

The Tenss momine shown in Tevlorts Plg. 6, Mimeograph 55, is a likely corraistive
of ther- weterleid morsines near ¥ineardine. The beach of Lake Warren is i
formed in Michigsn on the Bay City mereine in Arenec Uounty. So it entidotes
the close of the Warren stage. Nelther the Warren nor Lundy shore line is
found in Alecons county in the distriect traversed by the Tewss moreine se thet
moreine seems likely to have been the ice barrier throughout Lundy time.

On the return we drove from Goderieh to Clinton seross the Port Huron morsine.
Thers is & lower trach between Holmesville end Clinton th®n to the west of
Holmesville. It seems to be moraine, but there is some sandy costing as if
i% hed been coversd by waters of Lake Whittlesey.

%he mltitude iz 380-9U0 fest, Taylor thinks the Auleble Bay of Loke
#hittlpsey extended to here snd recelved waters brought dewn by a stresm on
the %ﬁ@%— border of the Port Huron moraine #long or near the present course
of ¥sitlend River. (See mimeograph 53, U.£.G.2.) ‘

fle drave south from Olinton for 30 miles entering a plain sbout twe miles south of
Minton which continuee to Lucan Crossing. Near Hi¥sell we came within sight
of the Seaforth mersine shich lies east of this plein snd just east of Lucan
Crossing. The plain seeme to hold a pretty uniform eltitude being betyeen

860 and 900 feet all the way from Brucefield tifz@ lucen Crossing. it is 860

feet at this railroad crossing and Teylor® the ¥hittlesey beach to hers from
the Themes velley near Komoke. Komoks is sbout 810 feet. Teylor made the
altitude sbout 900 feeb nesr {linton thus giving 40 feet rise in sbout 20

siles. ¥hen 2 miles gouth of Lucan Crossing we were in the Seaforth moraine.

s there turned westward to Ailsa Craig end crossed & smsll morainie ridge

sbout 14-2 miles east of Ailse Craig. On ite west slope there are features
suggesting & shore, snd scme gravel deposits. These probably sre the product

of Lake ¥hittlesey.

fle did pot sse anything nesr Allse Cralg thet we could identify as the )
irkons besch. Spencer put its sltitude here st 789 feet, The railroad is
758 fest.
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#e drove southwest from Ailss Craig to the reoad thet runs TEY past Arkons
through &« featursless plain, On turning toward Arkons we came into mcrains
topography south of AuSeble River, 5-4 miles east of Arkona. It hes sharp
knolls with t111 end gravel interbedded, or with till sbove gravel.

We found Spencer®s 'Arkona beach (but really the Whittlesey beach) sbout &
mile south of Arkone where 2 gravel plt 1s apened in it on esst gide of the 4
%-Z road, The beach runs nesr this road for #-3/4 mile zouth being on west
glde much of the way. It probably turns west there. e tock the next roed
leading west and came to it near the second eross road, & miles north of
Fatford., It runs on the east glde of the rosd southward for § or 4 miles. It
then tekeg = 55§ course and passes west of Hatford. It is said to be 770 feet
near Watford by Epencer or 10 feet lower then Watford Stotion. ¥e contined
to the second F-% road south of Watford through undulating lands but did not
not& # definite beach. %e there turned wesi end came imto & flet trset about
4 miles esst of the Kings Courd branch of G.T.R.R. which we erossed south of
};awmnae Steticn. Thia stotion ig 724 fect so is ashove the level of the Warren
beseh. The unduleting lend emst may thus set in et the edge of Lake .Arkons,

Be did not see any feature suggestiy Werren shore between hers and H. Eydenhanm
River, the surfece being very flat a},l the way«

Harth of Petrelis we csme in sight of t}r ¥arren beach on the south side of
the Porit Huron moreine. It does ned cross the road we sre on (ﬁwt B _
road north of Petrelia) but is nesr it fe:zr thres miles. It then swings srcund
to the north snd erosses the Port “uren moraine 5-4 miles west of Syoming,

as noted on our way sast yesterday. We stsyed ot Kincurdine the npight of

' pugust 25. The Algonguin beach there sg debtermived by Goldthwail is 666

feet, It rune gouth from the village on the esst glde of the main Hs8 street.
It is & gravelly basr of considersbls ﬁtz'zng‘thw

The Hipiszaing shore line 1g & cut bIuff back ef me Yonnis Conrt snd north
of the B-¥ street thet rupe to the shors from the center of the village. It
seeme to be fully 15 fost sbove Lake Huron ot bage of the cub baak but
seaveely 20 feet. Ooldthwalits results are published in #Pnebl Ho. 10,
Geological Survey Branch ﬁeg&r‘&meﬁt of Hines, 1910. Mooy

On veturning ic fnn &rbor I wrote to Tayler and W, &, Johnston end sent
tracings of our fisld mep showing morsinse and beaches.

£s a rule the Warren beach is s single ridge but in the pert SH of Thedfoxd
with Y% trend thers on two or thres %—-&I‘%lﬁl ridges only e few rods spsri,
snd of similer sgliitude, %The north che is along the north side of the
voed end the others south of the rosd sre on the road. The reoad for
seversl miles is sboud %Lmﬂa north of the conceasion line znd it runs there
in cmﬁar 4o be on the heash or near it.

The morainle spur 8E of Thedford has boulder cmesmtrﬂteﬁ in $ts s},crges
where the lske waveg waghed it. ,

The till of this dletrict is a stiff clay with only & few lerge stones
© esbedded in it, so far as we saw exposures in bluffs of stresms in vieinity
of the ¥arren beaeh.
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Goldthwalit mekes the Algonquin besch 605-607 &t Sernia. He gays it lies
just emst of the ecity, one mile. (See Hemoir No. 10, Canede Depertaent
of Hines , Geologicsl Survey Branch, psge 13, 1810).

The Eiplssing 536 feet is found 700 ysrds back from the shore at Fort
Bdeard. A gravelly besch with sendy crest. {page 18).

There on other ricigea/gffé’é/ continuous asbove and below the Hiplsging, those
sbove are grevelly, those below sre sendyy

Referring to my field maps in Michigen, I find there was little or no tilting in £
the Szginaw besin south of the head of the Grand River outlet. The Ssginsw
beaches in the Scutheast part of the Perrinten guadrangle sre up to 735 feet

and 8o is the Delta at DuPlain. 4t the north edge of the Perrinton msp a

bezeh reaches 745 feet and bars nesr North Star 740 feet.

The Arkona beaches in the north part of the Perrinton quadrangle reach 720
feet, but esst of Pompell an Arkona is below 715 feets This iz called "pecond
Arkona on my fileld map.Y There sre faint shore features at 630 fest probably
second Loke Saginsw, ‘ ,

Tho ¥arren shoy: morth of the outlet is nesr the 6480 contour. South of the
mtlet nesr Bureks 1z an Arkona boach T12-714' and » bosch probably second
Spginaw above 690 contour. The Yarren i3 slong the 680 contour. A eut
bank north of the osutlet nenr Fashington Conter ia 660.665 »t base and abovs
B70 ot top. This poy mark the closing pert of the Ielke Warren stage, mnd
show $o vhat depth the hend of the outlet had boeen cut. In the Flsle
guodrangle the firet Take Sppinay bars and shove Featurss are nesr the 7407
contour. %he highest dzkona cabches the 725 contour end tho scgond is
ghove 71BY nesr Chapin. The uppor Yarren is B85 in sust pary of the
gandrangie. ib is above the 680 contour north of the outlet north of Ashley.
The lower Yarren is zhout 8§70 Tont st Ashley and is a gub buook part of the
ways In the Chesaning guadrangle the highest Seginas 1s P40 or more. The
highost irkons 725.730 fool. Hiddle Arkonn sbout 715 feed and lovest
Arkonas 700705 fost unloss this is sesond Lake Ssginas?

The Varren shore is fathor 1lledefined and ropresented in paré By o thin
pebbly deposit conting the £i1). There is o besoh ot 650.8585 foet that
goems to ba the Vame. -

A benth in the north part near Groveton at sbout 610 feot gseceus to be
Algongnin, In the Bort guadrangle tho delén of Flint River in Luoke Saglinaw
pobohes the 780 contour, hut this lake ssoms Jikely to ba between 740 nnd
745 font. lake Algnngquin probably comeg”@Ifth ihe nopthwiést corner of this,
guadrangle. Lale Warven gcems $o have extendsd shout to the 680 contour,
g its shore is rather 11)-defined. '

In the Flint quadrangle the Saginaw beagh is along the 750 contour. A beach
is tm ble northeast into gsection 18, Thetford dtownship at this helght is
a neaga aaolaadilitoild/ fontavre, Farther north it appescs on somo of the
knolls in sectlion 7, 8 cnd 5 Thetford temship. A shavp narrow morainic ridge
in section 27, 28 and 29, Arbela Twp., (T.10M., R.78.) i3 oniy 720 nt base
of 4%s inner slope but inolls on its crost %5 750 to 780 foot, A definite
beach in its north side catchss 710 contour widch is an Arkona, Perhaps
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the base of thip moraine is at an Arkons shore 720.730 feet for a definite
bar southwest of there in section 31 is 720.730 feet. This runs southwest
into Clio with this altitude, It seeoms to be the main Arkons shore, There
are wesker hars east and south of Clio that cateh the 740 contour, Perhaps
thoy are Plrst Lake Saginaw festures as woll as the 750 feat shore. There
is a woak beach betwosn 650 and 700 feot probably sesond Lake Ssginaw,
There 1s also a faint beagh Just bolow 680 contour in acetion 3, Vienna
township (2.9,R.6%) and along it is scotion 26 and 35, Blrch Run township
{T,10,R.6%) 4n southonsgt Saginaw county that may be the ¥arren,

A atrip of sand above the 660 contour in seotlons 26 and 27, Bireh Run, may
yertain to the Wayne shore. Its not 20 definite as that in the Chesaning
gquadranzle abt 600605 Teeb,

In Tuscola county the Warren shors line is nearly 700' wherse the Port Huron
noraine rises above &t noar Vassar. It Ls 730! or more at north border of
the gounty.

In Huron county Lane makes the highest part of the Warven beash, northeast of
Snd Axe about Y70 feet. It drops to 760 feoct southesst fyom there sbeut
tlree miles north of Huth. lLevels by Lloyd Humley mslke it about 787 at
Buth and 750" st Chapleston. It drops to aboub 700 Poot where the Port
Huron moraine s crossed by it near Port Huron. It 1s 6487 feet near north.
oast corner of the Réchester guedrangle and is shove 880 gontowr af the
south edge of Rechester quadrangle. This, howsysr, 14 in the untilted pars.
There seems %o be very 1ittle tilting of the Vhittlessy and Arkons bDeaches
in the Hochester quadrangle or south of lLat. 420 46'., On the wast side pf {
the Saginaw basin the t1lting sets in within a fow miles north of the 1

of the Grand River outlet.

The iarren basch roaches 684 went of Morelll and 697 at Alamando., It is 728

a% the lins of Gladwin ond Bay counties cast of Fhodes and 735 neay Bradlsy
and 745' neor Sterling., It seaches 770 feot in southwestern Iosco county
and 790 feet a% the border of the AuSable delta in central Iosco gounty.

It h& beaomes dif ficult to trace though the delta may mark its level as

fp north ags southern Algona county whre it is shout 800 fact. The beach of
the First Lake Saplnaw was traced northward feom the Gpand River outlet
whore it ig 735.740 feet to Gladwin whers it is 808 fect. The sandy plain
af Groenwood in goutheastern Ogemaw county may mark i%s leval al sbhout 820
foat. The sandy plein, however, rlses to B65 fpet nesr Wright Station or
Lovangor and this may be nearer the lovel/waskdd by the Lake Spzinsy waters,

Data from White's Altitudes in Cgnada (Second Bdition)

Mstance ,

féﬁ,‘lﬁg F.Te &7,
0 Goderich south 5¢, 711
247 Godarich Eaat, o 73
7.8 Goderich Te. G, & S, Lime a5t
8.9 Caruk 805?
12,1 Bpyfiald bench Sta. 598t
12,5 Bayfield River 580¢
13.3 Bayfield Station v a2t
180 Grads 900’
24,9 Zurich corner 842!

0. Grade ‘ . 601
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Data from “hite'as Altitudes in Canadsa (Second 3dition) continuved:

Matance

Hlos

:50.5 g&ﬂhﬂm&

3b.4 Concession
36.4 MSablo Biver

39.2 = Grand Tyunk Rallroad
40.5 Exater Statlon

4le3 AuSabla Hiver

47.1 Brsall Corner

456 Kippea :

5646 Bgmondville

58.3 Seaforth

0 Dungannon GConcession
3.3 Bile )

7.6 Canads Poaolfie B2
G.6 Ban Hiiley Uoncession
9,9 ¥aitland Biver

14.3 Grand Trunke RR

15.3 Godarieh Last

18. Goderich

4 Arkona Ja.

¥ Thadford

11.8  AuSable out off (water grade)
18.6 ABable River .
2044 Grand Bend Station
6.8 Dorkwood

A0 Poplar H11

284 Keyaer

&.3 Aicons Ja.

&6. Birnam

43 Ling of Warwick and Plympton
€ Rashe Corners

2.7 Crack

6.8 Patrolia ‘

7.1 Sydenhan River

12.2 HaCuBoH,

12.8 041 City

4.3 011 Springa

17.5 Rdytae ¥llle .

2383 Futherford

8.8 Dragdan

wator
arade

2~ MICHIGAN
REFERENCE ROOM

GEOLOGICAL SURVEY
DIVISION

w' ﬁﬁwi
7611
830!
784"
871!
agai

867!
923"

2 e b

w7
our
1012

876!
845¢
87!
78L*
729!
776"
yiar
711t
766!
683
595"
896!
o
6111
. et

798¢
731!
7661
785!
741"
742!

701!
06!
6917
668"
6187
857!
6674
659!
860%
637!
8011
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Bench marks of Geodtis Stations north from Doderich, Ontario. (See Letter
of W. As Johnaton, September 15, 1933)

Bul. Kileage Degeription and Blevation
326 82.4 Joderich 3, wall of Court Houge 720,258 £4.4.7.
co in segond sourse of stonework above ground .
33R 84.2 In C.P.ER bridge over Blua water high. :
way 2 £« above road surfase and 12' below
: bridge seotion 8’?3.59‘? ft. AT,
341 B85 In pulvert on Blue water highway ﬁv
. m&? ) m;aﬁﬁ " #
ShE 876 In gulvert 25 miles south of Skipberdlin
L ' in coping of weet wall &93,198‘ oo
a8.n 89.1 In oulvert ) mile south of § , 1
, In coping in woet wall 699,287 * "
27.R 3.4 In wall at north end of Spillway of
: dasn on Lycknow River 602,361 ¢
38.1 944 In culvert 380" south of red brick
: ' 8% In coping of west wall BEd,p41 * %
38R 25,8 In oulvart 1 3/4 mlles south of Kinga. :
bridge Church. In Coping of wall{west)esg,2zy ¢
408 - a7.5 In Kingebridge chuph, south wall of
: a tower weat of basenment window « 4 £%, ‘
helow brickwork p%yayﬁ;% 689,458 W *
4l-R 9845 In culvert in front of Kinte
: Conenry. In f:’ti% fane of ooping 67,472 % ¢
43R 101.8 in eulvert 1) mils south from where ‘

road J@gs a&nng here bobresn Oongs: .
I&XI Kiih In coping of west wall 651,122 *

43.R S 103,.9 In‘g mﬁ.mrt in & gully 400 foot
ﬁ(}lx&!}, Fo3d 4@5 furn in h!mhwmr- In
coping of weat wall 636,946 * “

LB 106.8 In eu reta truse hriﬁf'e 1 mile north
: LAl Sﬁ face of west wing

673.1 ¢ f
Saptenber 15, 1933

1 went with Prof, D. C. Haolashlan of the ﬁel:lega of City of Detroit to
study moraines and beachea in Hagtern part of Saginaw County, Hwthmatam .
Pusaola County and Huvon County, Miohlgin.

wa went north on Highway 23, though Brighton, Fenton and Flint, and 1&% i%
ngar the northenst corner of the Bupt guadvangle in Bastion 28, Biyeh f:‘aiwr
Tmshzy, Saginaw County.

Yo went north between Seotlons 27 and 28, then enst n mile then north between
Soctlona 22 and 235, where we came to sand ridges st altitude zhout 650 feot
which we think are Orassmere beash of Lake Lundy. e covared other swxd
ridges in the line of Sections 10 and 11, and near gorner of Sections 2, 3,
10 and 11, all of which seem to be Grosmere boach. Ve saw only one c‘m.ne, in
west part of Saction 1l. The ridges run east and west and probably ave over
540 foob snd perhaps 650 feot. The level ig 645 at southwest corner of
dection 10 in Saginaw guadrangle map and theso ridges ave probably a fow feat
h&gh@ru
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Yo went cast two miles to the county line of Saginaw and Tuscoladn line

of Seotion 2 and 11, 1 and 12 Birech Run. The altitude given by Davis in -
Tusools County map is 650 at southwest corner of Section 6, Arbela Tovaship.
Yo oross a west flowing stream 3 mile north of this corner, and are in
sandy tand 3 mile farther north. We then rise to a rldge of the Port Huaron
morainie aystem that lleos south of Cass River. The oreat is near the
township corners. Davis makes the sititude 670 feot hore, or B0 feot above
the level of Cass River at the county line 1% miles north of thls corner.

“he moraine has a well defined erest and a gently undulating surface from
hore westward past Frankenmuth, The Saginaw topographic map shows i% in
Seavions 27, 26, and 34, Fronkenmath, The highest contours is 840 feet im
northwest part of Sgetion 34. The moraine ia out of £ by the Cass River in
Sgation 28, and finds contimiation wostward in north side of the river, It
also is out off in Tusoola county aka in Seetion 32, Tussola Township
and finds condimuation porth of the/¥n"enst from there. There is 1ittle

or no sand on it. DBoulders are not yare. The bluff al.Frankeamath shows
Bluo #3111 nearly %o the top. m@lﬁ moraine north of the iz above 658 feot
at east edge of the Saginaw gs snd rises to 690 feet in Sections 19 Wli
Tusocola Township, as mapped by Chas. A. Dayis. There seems o be reds /"”
1ittle sand or gravel in the moralne in Fpankensmth Township. I noted a few
Fidgea in Seotions By 6, 7, and 18, in earlier studles at 635 to 640 feet
whieh are heashen of Lake Inndy, whether Hlkton or Grasmers not certain, mt
e oheltly Elkton.

Yo went north on line of Frankonmth and Tusools Tewnships to the north end
without neeing sny share featuvres. We”rmnd & definite pidge of sandy
gravel in west psrt of Sscetion 28, B 3urie1d Townahlp which we traced south.
weat across coraer of Seotion 26 end then west acrass north part of Section
35 and 34 to the edpge of the Spglmw quadrangle whohlthe map shows the

Al itade to be aboud 835 foob. \ Ve fraced this into Tussols commty eerecs
Sestion 24, B1¥¥kfleld Fomtoniland o ridge south east of ibg run, northeast
aarags Seotion 12, ?d southenat part of Bectlon 18, northwest of/ Seation

17 %0 centoy Bootlondund Danmark Towmship passing sast of Reese. The

- altitude near Resse ls probably fully 0640 fooed.

A plightly lower ridge is 626 foot in Septions 27, 28 and 33, H¥Ekeield
Township in Sazinew map and this mg‘& Roege. Ve leveled to 4t from

the depot and found 1% 8 8/3 foet hi@:ﬁx'- The altitude of Resse gtetion

being 832 feat, the beath 1s €40 foeot. Bear line of Sections B and 8, Denmyic
Townghip. 7This rldge $a Joined by one doming in from the south west south

of 3% and that appesrs to be a disjointed sontimuation of the ridge traced from
Seotion 24, BI¥fuficld into Bection 8, Denmark. They probably sre all near

640 faot in vicinlty of Hoese. ‘

& lower beash whioh 1z 616 Poot, onst edge of Ssginaw Township, mep in
Section 18, Bif¥ifield, we traced northeast agross Seations 14, 11 and 12
into goutheast part of Seation 1, BréBufield, but were not sble %o trace 1%
furiher. It probably is 20 foet lowor than the boschen st and near Roose.

The beach that rung through Reese curves sveound t$o the southeast in north
part of Section 3, Denmark Township and seems to dle out. There is another
beach in south part of Seotion 3, that we traced southwest across west part
of Section 10 ani sonthesst of Section ¥, which 1s likely Yo be higher than
640,
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Devis mekes the elevstion about 88O fnet. 4 besch that meems likely to
correlate with the one st Reege sets in “the NE} mection %4, Gilford and
runs past Gilford. It is aplit inte gt least threze ridges in the north
part of section 28 and south of 2Z, tut curves around a8 a single ridge

in north part of section 24 from & nowtheast to a southesst courpe and
dies out at & creek valley. It seems to be ill-defined in sections 18

and 19, Fairgrove township, DPut in sections 8 and 17 there are iwo
distinet ridges that we traced northesst to Akron, They are about the
altitude of Akron station 847 feet, rossibly reaching 850 feet, thus
giving a rise of 7 to 10 feet from Reese to Akron, North from Akron there
is 2 single strong beach which we traced WNE to Woodman., It curves around
to the southesst in northeast part of Bection 2% and dies ovt &%t a creek
in west part of section 24, Fairgrove township. ¥e were unsble to trece
it farther,

We mapped & higher besch through eest part of Section 0, Feirgrove to
canter of Betlon 20. Davis map makes the elevatlon €60-670+ tut it protably
is 1i'tle #f any sbove 680 feet for if seems to be continued on north side
of & ercek near Fairgrove and to bo close to 880 in thet village. We
traced it north a mile from Falrgrove where it seems to terminate. A
?rebﬂbla continuation is found in & beach which geis in ¥ section 15,
alrgrove which we traced to Columbia through EQﬁiOﬂa 10, 11, 2 and 1,
Pairgrove, section 36, Akron, section 6, Almer end gections #1, %2, and
29, Blumbis, Davis gi?rr the altitude of Columbia as €80 and he hes 8
870 eontonr mouth of thare in the lins of the h@agh; It ST this,
however, Iin section 52 and runs west southwest 4o his 850 contour. Iis
alevation ig probably 660 feet in section 15, Fairgrove snd it mey be as
much s 688 at Columbis. There iz & t111 ridge in scetions 16 and 10;
Columbia, that causes a definlte snd rapid vise on its west pide where
Davis runa 6&9 and 850 contours near topether. This has only & slight
and pﬁtcny EiF¥e of gravelly materinl where we examined i3 in north part
of Beetion 10. It srems to torminate there.

¥ecLachlan run levelg near Falrgrove and found the highest YLundy® hesch
atout 8680 feet. Thers is & besch st Akron only 647 feet., This iz north
of FPairgrove so probably s a lower beach. A beach At Reese is 840 feet -
the one at Akren.

¥e drove east from Unionville to OUagetown Tut saw no definite beach ridges
below the Parren shore, Thiz here is a wave-washed slope nesr the base

of the Port Huron moraine, and i1t hes this phase southward into section

#2, Elwwood. We left it at the line of sections £% and 24 and west to Vase
City for the night.

Cass €4y, ¥Wichigsn September 17, 1088

A deposit of coarse gravel snd cobble with thia sand partings forms & del

in the Ubly outlet here as interpreted by P. B. Tagﬂor> v years 8g0, <4t
seemg to be lees than 15 feet thich end is underlain by bouldergstill, e,
seuthesst 111 with boulders WF surface. Ve find that the gravel is fully
as high st itz south edge 3@u?n of ecenter of gection % as it iz at the edge
of the Port Muron moraine in Cess City. The depot is 741 feet and the
deposit by level with instrument is 745 fcet near its south adge about B0
rods south of center of section 73, at gravel pit. The delta extends only
& few rods into 8ction 72,
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The valley is about 720-725 feet west of it in SEL cection %2 or at the
level it has at the south side of Seotion %Z. Cass River is below 700
feet contour here, IN section 4, Fovestia. The Urly outlet is tickly
atrewn with boulders on this lower plain and there W= few boulders in
shallow swales on the delta,

¥e drove east to the county line (Senilse County) and were there st the
south bank of the Ubly outlet. 4 moraine occupimg/the southeast half
of section 38, Flkland township and north part of section 1, Novesta
township. It is cut through by the south bronch of Cass River in seotion
2, but continues across sections 11 and 10 into section 15, as indicsted
on Lavis maep. ¥e drove to the big swamp in the Port Huron moraine in
sections 17, 18, 19, and 20, Flkland. A& line of glacial dreinage leads
dom to it from Cagetewn which ig only 750 feet at the hesd. The gravel
in it extends to the northesst part of section 18; where the swamp sets
in, From Gagetown we went into Huron County and found the Lake ¥arren
beach well developed on the moraine ridge that passes through zections
%1, 23 and 28, gr&ni- tormghip. Dr. A, C, Lane found ita elevation to
ba 744 feet here. (See footnote page 8%, Muron Co. “ept. Vol. 8, Part
2, Hich. @ologionl Burvey) :

%e took & road north batween sections £9 and IO, Grant township and went
eight miles, passing the places where Lane hay theizgﬁmera and (Lkton
ghore 1iuo&3 but we were unehle to find definite ridges such a8 we
found in wegtern Tuscola County, There 18 considerable sand nesy the
B60 contour in southwest part of Oliver Twp., snd it is represented to
run pazt Elkton on Louls map of Huron County, Thers 48 a 111 wideo

12 piles wast of Hilkton shich v trousd novkh for 7 miles thpansh
sontral Chandlor towmsbip. The ogaob is mmsm&ma and g}mm .
%’%&%ﬁfg shremy sver 1%, Thiae 24 %’iﬁ& iy the Bay ﬁ%%} GRGA ings 4%
L4 adbove Tonds 650 gontour for oy vovml miles end above H4O feold bo Hhe
valley of Pinolog Re in gection 1« The wovaine may contime sercos
vorblwect pord of Heade and southonod of Mdbn towmehls %o the goullhe
wonh perd &f Port Austin township of the tip of 7"?%3%& Te tilg
mowedng 2 probable ice barrioy of Tolw @mmn? Algo does 1% eorwoliste
with some of the Waterlald moveiuos noded near Kinsavdine, Unterio
Sogust 26 and 277 The Taves soveing meons 1lkely to e an leo bersler
of Iaks Iundy snd so 40 the wberlald worsines neey hiﬁwﬂimﬂ-%%ﬁak
e wenb no farther northesst than tho downer of seation B, 6, Ts omd 8y
Hoade Seemships Vo woro there on o $411 »idee §%0+. Ve then dyovs
sonth and found $311 with dearosly cany sand cover, until we mmﬁ 8
stresm mear corner of seabions 19, ?ﬁg 29 and 20, Meade townships Depd
gad in thers st aboub 690 f@nﬁ,i%V‘%aﬁ@’a gontenr)s Yo torned a&@% &t
soxnor of seablions 27, 30, %1, and 32, Heade and found considereblo pend
for 8 wiles. ¥Ye found other bonghos Sen those mappod by lane ag
Lovar Warren" in sections 324 w& 33 Lineoln @mshﬁp and neny GOTHSTS
of ssotions 88, 29, 32 and 33. They probebly ore aboul T50 foots The
ridge elassed by Lane as an ooy in seotions 28 snd 2, ldnsoln la a
lzls bhenol corralating with hig **%* oz Yarren.” The mein Varron boadh
is on the moraine in soetions 7, &, O and 10, Verona Sownship vhore
Iane gives it an altitude 775 foob. 2ub he uoles the Varren 769 fook
about & nile west of Pad Axes A goovsl ridee 4 dles eemm eméi 8 wiie

ooy ane 7he W&‘”M%J %;EZM
mwmﬁiz e Fusesla v Nty :
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wenh 18 represented to be 770 foob, Te found 1% & less definito feature
than his map sugseste tut 4t may bo o beach., It bas samw sandy gpoba,.

Yo went enst from Fad Axe to this flst tract in southern Sigel township
maried "Lake Whittlesey” on Lane's wap, It i8 a very flat txaoh with
yvather hanvy s0il and with a for bonlders. Thors is not a definits bemch -
st 1%s sonthwest edge., 18 moy have had & shellow depth of walor over 4t
at the hizlwat stege of Lok Verron. It scens to be about the helshd

of the Warren beash, whish Iaenc pubs sbout 770 feet in Sigel township

(TTh foat in seabion 1@}:

e axauined the flat tract southvost of Bad Aze which extends into the
north edge of fheridan townuhip. Iilm that in Sige) townehip &% gcoms
1ikely %0 have been soversd by shallow water. Iens vepregsents tho wuasip
Yarren beaoh to van west fyram Bad Axe three vdles and then southwost %o
the movandc spay mear Poprle. It 4o 75U feet ot this spar. lene pelkes
this “Lowor Yarren® two piles west of Poprle 739 feet. A sandy »idpe
prosusbly Gragsers rans west soutiwest through south part of Seobion
4, Uidvor toomship., It is &E0-080 frek by Lane conbours.

¥ wonb south past Resene, orosging the weak morsinos tha$ earzjes the

arren bangh Jush north of iud lalp sullet. Jeke Warren GrodcUd e

plain soukh of hovo into Seotions B ond 5, Mldend Township, Tuoscla County, md
perhaps inte Seotions 2 apd T, A chosne) leads south from Seekion 34, Grapt )
a8 vepbrbed by lano aoross the Pord favon moweine to Cass Mver ot about

750 foet., This probobly was the outled of & mml)l leke vhovs ioo barrler

wes at the moraine north of Mud Jsloe On our way beck wo meppod 2 well
section of the Warren bench in Sestions 21, 22 end 2§, Rlmweod toundhip.

It 4s oub ) wmile novth of the Port lngon moraine. |

We Bhen went wesk of Columbia sl mepyed the beach thet mins souliwesd
from thore to Sooklon 15, Falwgrove an desoribed sbove. WYe thon wond
saeb b0 corner of Ssebione 1% 1M, 29 spd 24, Felvgrove tewnship, Then
soudh to the Yarpen shora neany dormpr of Ssabions 25, 26, 3% and %6

Tha Warren beach yuns dlsgonally asptheast-southwest egross Seablon 205
%o followad 4% smuthwest o line of Sceblons € and 9, Jandate Tormahlp.
%o then cxoused the Port Huron moraing and followed its southeant bowder
Lo ‘EW « ¢The lokm nedion npayly resched 1%e orest in Tusvols towmship
snd ‘:u&% 4% in Toosar in Scedion 12, Tuseols, & bor runs along Yhe
Bluff of Oans River to sast side fGoobion 22 and then deubles besk nopbh-
wout te north part of the Soabion, whove i% dles oub, gravel pite inm ik

Thore {9 an igolabed gyavel bar nooy wost end of line through ssntor of
Saation 1, Tuscola, wiih gravel pit, Anetber gravel bar is in soulh
payt of Jeckion 21. 1% forls ad 5% wanh ond; the north fork Lurning
nerth to genter of the Seabion snd the other west into soaldbwest quasber.
Wost from thore ths Port Muwon meraing seens to have been tod low te
powald bars to fors on 1% in Iale Voxren stege. (Soo notes May 27, 1934,
on o bar north of this that ends in north pert of Jeotion 21).

e erossed Cass Biver at Tusoola, spd drove south thyough s sandy trech
with low dunes o the Hillinghbon movnine in scuthwostern Arbela Sowmabip.
Thave nre dunes on 158 orest bovs snd on the plain gsouth of it in
Gomendee Gounsy. The featurves in Gongsee County srve vapped in the four

H
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quadranglesthat center near Flint (Flint Burt, Holly and Durend).

In Honograph 53, Taylor tyaced Zllton and (rasamers beaches in IRaren snd
Tusaola Coumties, the Greasamore fron noar Orasgmore past Canboro imto
Tuscola Comnty, 2 miles west of { ny the Flltton from mear Illhlon
past Wolfton and Creel City, ngffgz In Tuseola County he trosed the
beaghas cboud to the higlway that muns noribmest from Vashsr $o Riahwille,
o gives the Gresmmere s descent of N0 feet from CGrassmere to the latitude
of Boeso. ¥From contours on lana's end Bavis! map 1t 48 fvom about 700
foot to %ﬁ@ foot. (Paylor's has it Trem 720 to (80 foot) pege WG6., (n
vage HOU Caylor noted faint ridges of Grassmere snd "Iundy" bebuoon tarnis
and %?mm:ag», and north of Thotford, Tt morc betwoen Forest and Iale Huaron,
She Miton may have been out Y .

Taylor thinks the Grassnore end Jikion beachss on west glde of Joln Hoyon
ave horizental zbout $o latitwde of Tewinmgton. (See page W0S and Fige B
,“., :}{}W}& 33 ]’:}ﬂ‘ %’ i‘;.'é?’ 30-3'} ’ .
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