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Getober 27, 1934

I went into Ontario $o finish tracing of the Lake j.u .o Teaturss south from Windsor
to Amirarsthurs. ;

In Windesor I loveled up to the ridge south of the waterworks on Lamglois 2%« The
terrace north of it is 600 fest and the ridge 609 to 612 feet. South of 1t at
Wysndotte Strect the altitude is sbout 600 feet.

The drainsge across the Detrolt Interlobate Moraine seems to have started at folly
600 foot AT, There is a gravelly coating south of the Avbassedor bridge to about

600 feet., The 600 feet ares in east nart of Sandwich has a sandy gravel vwhich by hand
level from the 586 BM 2t the Basex Terninsl R.E. is G602 Tt.

The bar nearer the rallrvoad 1s 597 ft. A pit in 4% 6 f£t. deep shows gravel of medium
grades not much rounded.

The delts slong S.ndwieh Ave. helow the Anbassador Bridge is abeut 595 ft. There is
o thin deposit over a bluish clay. Apnarently a lalve ¢lay like that at the brick
yards in west part of Detroit. This reaches fully 890 f%. in plagss, The swales that
some into the upver end of Ielre Houge near the sonth end of the Ambassador Bridge szre
down to about 590 fi. or 10 f£i. lower than in tho east part of Windsor and fully 10

fect lower than the gravel denosits bordering the swole soubth of the bridge.

The snst border of Leke Rouge is merked by sandy deposits southward from the delta
to choub © miles into the Amhurethurg quadrangles but are very geanty further south.
There is a very level trast with elay soll and asntterad houlders over tho avea
helow the 600 contour as well as obove it.

There is a slight sugzesticn of shore work west of Iukerville, 1/8 nile & from the
crossronds.with a pereentible downward elope to the west znd o 8lisht sandy coabing.
This seens likely to mark the Leke Rouge limit. The shore is not clesrly defined
adth or southwest from there so 1% is not femsible to trace 1t into the heag of the
Big Creek draincge in the way I had hoped to do. The lake nay have extended to with-
in two miles of the place where Big Creek is crossed by the M.U.R.R. east of the
guarries. The valley of Big Ureek is very narrow end sinuous for a nile above the
railroad bridge but is wider where the creck turns s¥om a ¥.¥%e to 2 8.9, ocourse.
There is o wider channel on o gnall tribubory north fronm there than on the creck ahove
this bend. It gugests a spillway coning in frou the porth. This seeoms %o open oul
in%o a f@g;,ture,zé)v plain within a mile from the bend of Big Cresk. That plain nay
have been eovered by Lake Rougs Just below the railroad bridge Big Cresk valley
hacomes much broader and has more the aphearance of having been o spillway of Liske
Rouge. The narrowness near the reilway may be due to a rock barrier ot I 4id not
see ocutorops onthe B-¥ road 3 mile north of the rallroad where the valley is about

ag narrow as at the railroad. The 1inits of Lake Rouge seen to have been withiln
three miles souph from the place where Canard River turns from a N.¥. to a S.W.
ecurse and to Aavf. there had a discharge inte Big Cresk. The map has the nene
®Splitloz® in the concession that seems to teke in the head of the Spillwey. The
limits of Lake Rouge were probebly near a line running westward from where

#8p1itlog" is put, bul the shors jg not definite encugh to locate precisely. The
contour map shows arscs above 600 fi. north of Amhurstburg. These are not likely %o
have been covered by Leire Rouge. The place near Gordon Station vhere the 603 contony
is »ut very close to Detroit River did not seem to be 30 £t. sbove the rier but I
did not lesvel up to it.
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The channel thalt branches off ffom Detroit River in south nart of Ambmurstburg
is only 5«6 ft. shove the present low stage of the river, (870) 4. It has
neen filled 2% its head %o yrovent the river from flowing through it at

high stages. This channel though scarcely 1/8 mile wide hae the mapect of a
atrong strean course.

On veturning to the bridge I followed Highway 18 from the Canard River north
“except for a short distance near the border of the Arbhmrstburg and Windsor
naps. A sandy ridee sets in thers north of the nouth of Turkey Oreel which
resches about 685-586%, Thia is vrosent for about 3 miles. It is like the
ridge on the Midhigan side south from River Rouge, a little lowor than the
Upner Reouge heach.

After erossing the bridge I went west on Lafayette St. along the bordsr of the
delta preserved on that side of the Detreit Hiver and along Fort S¢. past
Yoodunn Cemetery. The delta is mainly north of Ford Si. all the way te RHouge
Bivors 1t i 2 more sandy Toaturs than on the Ontario side of the river.

Correlative Ice Border of Tele Warrem

The gorrelative ice border of lLake Warren In the district south of Lake Untario
seoms to neoed further study. Taylor thinks the Hiagara Falls Moraine narks it.

Fairchild makes the Wateriooefuburn Moraine o corrslative of the "Second leke
Warrern®, The first Lake Warren he thinks is present db further east than the
Pondeeodetic Station near Batovia.

The Wiagars Talls Meorsine seems to pess eastward to thih Pond Station znd

thae sustain Falrchild's interpretation that the First lake Varren is found
only west from there. It thus seems a probeble correlative of the First Lake
Wapren. The Wateyloo Auburn Horaine in that case nmay Tind westward conbtinua-
tion in the Barre Moraine 4¥ & later moraine and not in the Wiagara Falls
Horaine. The Hiagara Falls Horaine passes close to Fort Hill in Ontarie vhers
Spencer reporited a definite Lake Warven terrage at 793 ft. This feature nay
prove %o pertala Yo the Second leke Warren for the altitude given is 9 ft. léwer
than that of the Piret Telte Warren beach ot Eden N.¥. As it is further north ,
one would expect it %o be higher than at Hden if 1t narks the same lake stage,
but it may fa2ll nore consistently in the Second Leke ‘arren. In that case,

the igce border at the time it was formed probably was at a later position
than that of the Niagera Falls Horaine.

The Wiagara Talls Movsine ,s mawed by Taylor (and as appears probable from
the contpurs of the maps of the Dept. of Militis and Defense) runs to the
wost A54—66 the Untario Basin, keeping sbove the Wiagara Bscarment. Its
sonbinuation seens 1ikely o e Y&l ward fron the Dunds¥alley in a noraine
that iz shown in the Hamilbor map from Greensville past Millgrove or Blacks
Corners to hovkville. Posaibly 1% was further west for Taylor repeoris in his
paper on the Voraing Systesg of S-uthwestern Ontarie, p.19, that "Along the
shiis nosition there was a large glacial viver flowing

fromt of the les iy
close to 1ts edgs fren nesyr Limeshouse %o a voint 5 or 6 miles north of Gapetown,
whers it entered Lolke woters and deposited a considerable quantily of ravel
end sand®, The place roferred to where ponded water was entered is in the
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S5.B, nart of the Galt quadrongel at an altituds between 800 and 825 feet.
This seens to £it fairly well into the Lalre Varrven plaoge. It 19 alsc at the
eftrems n.a. linit of that lske ot the weset border of the Ontario Basine
Horsines in the Hanilion mepn may correlste with the Second Liske Warren.

In this »aner, Taylor aibtempts to Dring the Scarboro Moraine & the west end
of the Ontaric Besin but this gsecems zn unlikely continuation. I+*%ased on
a theoreiieal rather than actuel mopring., The vosition here sussested tokos
it up to the interlebate over in the H.W. part of the Hamilton map instead
of north of Toronto.

A letter from Prof. A. P, Colemsn Oct. 25 saya, "Theve 1s & southward pro-
Jection of the Interlshate Moraine to Toronio and Scarbore. This is probably
vhat Taylor colle the Secarboro Horalne Bn his paper 68 the Horaine Systems in
5.9, Ontarle in 1913, In thai paper he made 1t run N.EB. from Scarboro %o
Clarenont and then east io 4 niles esant of CGolumbus. West of Toronto, he
thoughtthere were lobss in the valleys of Céredit Ftobieske snd Hum Len s
rivers that reflected the sensitivensss of the ice to topogrephy. He then ot
tempted %o correlote 1t with the Aldbion llovaine in Hew York. The inforence
semns r-ther farfetched and not emsily demonatrable.

In his paper on the Horsind Systems of southwestern Untario, Taylor, on p.123,
mentions the Clinton Moraine, stating that 1t is a strong meoraine lying west
andl northwest of Clinton and enling sbruptly at the Beyfield River. It there
pagses under the Wyoning (Port Furon) morainss. Ibs course was aet mapped

nordhvard fronm 8linton by &

Taglor.

Thin morsine seems likely fo be the ice barrisr of Leoke Hawmss.st tho nosd
expanded stafe of that lae. The nleln east of the Pord Muron lloralne from
near Glinton southward 4o Dmearn Je-is apparently the bed of Take Maunmee as
exposed ouitside the Pori Huron Morainis Systen. As noted in our recent level-
ing at , its heach is 20 £4. or zbout 100 feet higher than the
level reached by hittlesey waters in thet latitude. This scems likely %o be
the PUiddle Maumee™ the lstest of the three Maumee beashes. It is bout 780

mamaaees 2o Sy Tler QYY) L4 o e
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upper Haumee, however, seems to be present elear up to Imlay. I% is 820
near the north side of the Hochester guadvangle snd sbout 880 near Imlay.
The Maumse besches in 8%. Clair Jo. nt about 820 feet B nrobedbly Hidlle Haumee.

Taylor in % 53, ne34%, discusses the ice barviers of Lske Hauoee, ong
weing in the Huren Prsin znd the othor in the Jrie 3asin. He thought that
Lelre Haumee near ite close had 2 shord streteh of northern lsnd shore in the
vieinity of Tondon Ontprio though he had not in 1918 ldentified i
thers., (law. 52, n, %29) on the g=me noge he stabes thoé the Tals ioraine
nay vark the vosition of the ice at the closing stage of Lake Mounee or
roseibly the i{ce barrier was still further north. It now seems nrobable that
the Tale Moraine was such » barrier and the ice became stagnant after forming
it and wmoted awny on the distriet f\@ﬁm@@g the ¥ale and Port Huron Moraines,
and that after it bhad melted lsle Avicona G thnh sren in the Saginaw and
Huren basins,

The Yole lHeraine fades out as a bovozrarhie feature near bat 1% nay
Tind continuation southward end tsoke in the "Snmett” WORLT in the eastern
edge of the Mit. Ulemens quadrangle. The Dumett Moraine has been supposed to
condimie southward into the Grosse PH. quadrangle but it may be found that it

finds easiward continuation on the north side of Lake S%. Clair. In that case,




o

1t may run from the St. Clair delis northoastward and pass under the Port
Huaron Horzine and becovered by that noraine to Clinten, Onario. This view
may help o explain why there is a Lake 8%, Clnir Basin, it being the unfilled
traet just oubtside the ice barrier of Lgks Haumee. The distriet on the

aorth side of Lale St. Clalir was built up %o 2 level 25 %o 40 £4. higher than
the bed of Tale 8%, Olair in n way that is sugeestive of deposition ab the
adge of the ice.

N/ .
1t remeins &% to search for evidense of the presence of Meunee waters ia
the district south from Tmecan Orossing. Perhaps some of the gravel ridges
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The lske woters ssem likely to heve been abewd 825 foed near Strathroy for
1t in fully 880 £%. near Tusan Crossing. There ars a feow knolls on the
Seaforth MHoraline west from Strathroy that cateh the 825 contour and some of
hem ars gravelly. Ao abropt rise from 825 o 200% near Ku{&?f" susgests a
ghore linse. The lobe ¢n the Erie basin pasged into Beke Urie near the line
of Pemnsylvania and Chios where it passed under Lake Erie on the north side
vamaing ta be daternined. Thers zoesz o have been o grest resession of the

border in that basin during the 1ifs of Laks Maumes. It stood at the De-
fiance Morsine in the aarly stagze of the lue,

CW. A, Johmston in & lebtber doted Nov, 14 1934 sent & profile ghost in
which he had »lotted profiles of the Herman and Gampbsll beaches of Lako
Agas®/ ] taking slavations in Yinnesota from thess glven in ?)2% Papeyr 161,
Ye8.CG.8. and in Manilteba and Ontarie Trom his own work.

A gonnestion betweon the Herwan beadhos In Minnssote znd in Manitoba as

mads ot Redby and Troherns, and of the Campbell beach at Karlstod and Tree
horns &8 the isobases pass through thoese pain}@z%ry nearly. Hs interyprols
from this plotiing that the highest beach af Almawl is the 2nd or 34 highest

of the Hernan seriss of heaches and that the beach at Kin at 1365 way
e the lowast of the Herman begches. The %11t rate of the @amphell deach in
mesota apocars %o be much less than thal of

. Vo' BN S SN N S
& %‘%ﬂ GLEGgLin
the zame hepch 1

Thers 18 o strong beach at Gunmé & the Can. Pac. R.F. 90 miles W, 285° past
of Manitow at about 1275 feet which may be the @aupbell beach but this ie not
gariain.

d_,‘
The Leke Aznssiz deposibs enst of 2.8, of Cunne exbend up %o at leash 1800 £% .

The $11% rate of the hizhesd Herman beanch im I.Y. Himesola apnoars %o =
asbout the ssme =8 that of the Ferman Doach in western Manltoba or perhaps a
1ittle highor. What apnears to be the loweszt Hovman bozeh is the only one
that is develovned north of Treherne except for = beach ot 1490 £%. 4 miles
wost of Dowan. This aprears $o be a 1ittle %oo high 1o he s contimmtion

of the highest Herman beach, Dul mey nrove to e its equivalent.

A comparison of the $ilt rates of the Herman and Campbell beaches ia H.W.
Yinnesota with thoso of the same beaches in Maniieoba sugegests that the highland
region of H.%. Hinnesote and adjecent v»arts of Ontaric =ors upliftad io a
zreater extent than the region to the H.W. in llanitoba during the time when
Deke Agagssiz was fal'ing from the Herman o the Campbell stage: =nd ¥t the
highland region wes uplifted %o o loss oxtent than the region to the rorthwesd
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after the forming of the Campbell Heash: that 13, the locus of uplifi
shifted t> the north %nort&mea%.

The Haminisbiguia, Dake Algongquin, slays occcur up to & little sbove 1BOO
‘wet near Ralth and Buda nearly ab the watershed slong the Can. Pae. R.R,.
HeWle of Port Arthur. This indicates that diffsrential uplifi at Raith -
smoynted to abowt 0 feet for the altitude =€ the Port Huron outlet &2
‘Bﬂ%n‘ﬁ%;& If the profilas of the highsst Horwan beach is extended to Ralth
an nplift of about 800 4. is indicated by o comparigon of the heach neor
Lske Traverse (988') and the astimated altitude of its plain ab Haithe
Periinps the Take Apgaasiz outlet rogion was wlifted somewhat nore than the
Port Huron Usklet of Loke Algongquin. The guestion of tilting is s0 come
pllcated that Johmston Finds 1% difficult to avrive at sabisfaobory cone
glugions,. ’
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November 18, 1934. (n a irip by auto from Ann Arbor to Cleveland, Ohio,

with Prof. Heber Curtis on ¥Wo. 2 Ohio east from Toledo., This route is near
the border of Leke Erie all the way. There is much land near Lake Frie

level with reeds, eatitails eic. and siroama are dead as far enst as Vere
million River. Bast from this river the steep sided ravines avnear. The
road cuts ¥ penerally in clay. In a few places there is a low terrace
within 5 £4. of lake level., Is this likely tc be the Fort Erie beachi Thore
13 sueh a terrace in Cleveland at the moth of Cuyahogs River.

The autumm weeting of the National Acadenmy of Sclences was held al Cleveland

Novenber 18-21

The papers on Nov. 19 ware on Physics, Astronomy and Mathematics. Technieal
papers. Prof. Curtis gave a moving ploture taken by McMath of the Solar
promimncteyich seened to s about the only one that a mixed auvdience could
got sny ideas from.

In the opening of the meeting the prosidents of Cass Bchool and of Western
Reserve Univéraity weleomed the members and Pres. Uampbell in response re=
viewsd the achievements of scientific men in the two schools, such as
Hichelson, Morley and Miller snd the valuable conbtribution by Swasey in
astrenonical apparatus. Swasey and Miller were present. Swesef is now
about 88 years of age and maintainsg an active interest in seientiflc matters.

Geologists in attendence Wov., 19 were Bowman Leith Leverett, Ksith, Sohuchert,
and Wright and Ruedeman. David White had planned %o attend but his vhysician
objested because he has vory lititle reserve strength nov.

At the Academy Diamer Nuw, 20, the Mary Clark Thompson medal was avarded to
Charles Schuchert for importsnt services to geology and paleontology.

On Yov. 21,.1 presented a paper as joint author with Donald €, HacLachlan on

"Wariationd $ilt lines in the Huron~Brie dlstrict.”

Abttenbien wss calied o the difference in the trend of the Arkona and Yarren
$11% lines in the Saginaw Basin and west side of the Huron Basin. This is
very apmarent in thes Shepherd gquadrangle rscently issused in photolith fomm
by the U.8.G.5. The Arkona tilt line bears only o few degrees sast of North
while the VWarren bears =bout NH.E. The ares of uplift thus seens to have
ghified eastward at time of Lake Warren.

Attention was called to the shifi in the direction of Warren $11% lines in
Ontario, the trend being W.N.E, on eust side of Lake Huron and about N.E. on
the peninsule between liake Furon and Lake Erie and back agein to NeNeZe in the
Erie Basin. It 18 sugoested that relief from ice weighting which came sarlier
on the peninsnla than in these basins may have allowed it $o be uplified some-
vhat in advange of the wplift within the basing snd thus $o have indueed the
poculiar trend.

Atdention was also dirscted to varizstions in the rake of rise of ths ¥arren

beach én the esst shore of Lake Huron from about 10 f£i. ner mile near Govlicts
to only o frastion of a fort in the distriet Just north. Variations of this
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sort in the shores of Lake Algonquin on the border of Lske Singcoe brought
to notlee by W. 4. Johnstor in 1918 ( yuseum Bull Wo. 23) and tentatively
comnected with s fault that apnears to have heen developed there in late
Pleistocens time. The variations in the Warrem %11t rate near Goodrieh
suggest fauliing but none has been observed in outorop ag yot.

November 23, 1934, 1 went to Honroe, Michigen with Ralph Belknap, 5. G.
Bergquist and M. Serwhict to examine deposits along a channel in the
lower end of River Raisin which haws been found very difficult to excavate
by o company which toolk the contraet to oxcavste there for harbor lmprove-
ment. There avetest pits now open which cxtend into this deposit. It s
slso exposeld near the Zonlor the river in that vieinity. This is within
a mile of the sastern bhorder of the marsh through which the river flows
for B miles or more before entering lake Zris. This nmarsh is traversed
by branching chamels or distribuisries of River Raisin and thus hzs the
appearance of being a delia of the river. 1t nrojects noticesbly heyrond
fhe parts of the shore of loke Erie sdjrcent to ite The test vits znd
bank of the river show a rather soft clay deposit with few pebbles down
0 2 denth of about 6 fi. Balow this thore iz an indursted $11l. The
pebbies in 1% are hard %o vemove and in the exposures on the river bank
stand omt like door knobs. The nebblas are largely of the local dolonmite.
They generally are well rounded, esnecially the larger ones. We crocked
s number of the dolomite pebbles and found but 1ittle weathered rind and
but litéle rusty venetration in them, znd they respond promptly when
tosted with HOL., '"he orystalline rocks, graniie and greenstone ave
genarslly firm and not naricadly weathered. Bardstones, however, ave
usually soft and rotlen. The degres of wenthoring does not apnear %o be
greadly 4i7Tar-ut from that in Wigconsin t11l. But the degree of indura-
tion 42 Far ahove whai one commonly finds in Wisconsin $111. It seoms
probable that this is an Illinoisn ¥ill. The Illincian t111 was noted

by » grour of geologists, Sherzer. Jefferson and nmyself in the ldvingston
channel shove Amhurstburg at the time it was being enlarged soxe years
260. 1t thers vests on the rock whose surface sé¥ers glacial grooves

£ &

hepting 835%=48° W, It seems probable that the Illinoian d2»ift underlies
the viver heitwsen there and the mouth of Raisin River as it is lov enough

to have escapsd evosion in the intorval between the Illinolan smnd Wisconsin
stage of glaclation. Tho thlckness of the indurated $1ll near the mouth

of Apigin Hiver is feund by test borings o FéeLTabout 13 or 14 feel. There
14 & blus shells halow 31t. The channsl is to be 21 ft. and this barely

talrss to the rock in the eastern pert. DRock is exposed in the river bed

4t Vonroe cnd drops down gradually sastwerd. It is s solid rock in the
river bed in the city.

Raizin River has o very shallow valley for several niles above Honroo,
scarcely 16 £. dsen, and geoms to be on a rock hed. YWe noted one axposule
of blue 4111l mnder oxidized i1l about midway between Dundee and Honrod.
The Blue ¥ill is 8-107 snd the oxidized z similay amount. Belknap and

wadic exsmined 1t Hov. 22 and found the blue $ill rather hard to
penetrate, so they suspect this Illinolan. Ys 414 not exanine it itﬁi%n;z
ng opur time was too limited, the trio being nade in the afternoon.

-
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I exanined theWEI.Y. nap to see features near home of my uncle,
Iarael Vhite.

The YMohawk River is below 460 at south edge of map. The Mohewk Hiver is
500! a2t Delta. A terrace S.Z. of Delta is below the 540 contour. The
plain west of Delta is 570 to 600+.

Israel White residence sbove Delta sbout 2 miles ias B40. The terrace on
shinle back of the house is hetween 620 and 640 fi.

The upland 2 miles north reaches 1320 ft. The highest contour in M.V,

corner is 1720. The altitude at Starr Hill on east border is 1780'. The

altitude at Penn Mt. near east border is 1800%,

The mame WHinford 511t 4z applisd by Wilber Stout to the clay deposited
in the old Kanawhse Vallsy whet it became blocked by ice. It is from Hinford
in Seroto Co., Ohie, where it is exposed. Stout gives the deposit an

upper limit about 800 f£t. (Bull G.S.A. Vol.43 pp.148-149, 1932).

Anzlysis shows the ailt in that losslity to contain an uwnusually high
content of potassium oxide, X 0 , and the microscope shows that it is nade
up largely nf sericlie malass. ‘I‘h@ source of the material is assigned %o
the schists of the Piednmont Platesu in the headwaniers of Yew River, a
tributary of the Kanawha.

The nems wss given in an earlier paper Bull.G.S.A. Vol 42 pp 663-672, Sephbem-
ber 30, 1931, “Minfora Silts of .aouhh@fﬁ Chio" by Wilbur Stout and D s

Schaaf. This paper was prepared for Toronto Heeting Dec. 1930, and sub-
mitted for publication Febh. 10, 1931,

Drfft in Potepgburg and Lincoln, Ill. Quadrangles.
Note Tho®e seem to be a loss eroded distriet than the srdinary Illinolsn

erosion Liying outside the Shelbyville moraine in Northern Christian Tostern
Samfanon Logan Yorthezstern | and Rastern Mason County Illinois. Is
this likely to be within the limiis of a lobe of Wisconsin ice that pro-

truded into the low area east of tho Illinois Hiver in these cmnties? %

is a 10@53~M district and I have noted & buried soil between the loess
and upderlying $541i. This fecture scems fo sugeest pre-Ulseonsin age for that
arift. 1% hzs been described as m:.ch in my report = Mowprws38 U.S.G.8. bub
the very moderate Brosion sugrests an 28 not greatly different from Zarly
Wisconsin. On April 30, 1935, I wrote Dr. M. i. Leighton, State Geologist,
for his ovinion ss to the likeliuwud of & protrusion of early Wisconsin ice
over this area. Ueighten replied ey 2 Wip ragsrd to the possible extension
of the Wisconsin drift into the ares betwun the Illincis and Sodganon rivers,
w& have beer likewise impressed with the less eroded aspect of the morainal
features but we find that where the drift is exposnd bensath the losss, the
arift was weathered before the denogition of the lgese gimilar %o the I1li-
noian drifth,

I noted 2 biack soil under the loess neer Linseln in my early studies in that
rogion. This drift was then correlated with the Kagkaskis ridees and the
nart of Illihois east of thosse ridgzes.



O

May 22, 1935 -- 1 went with Ur. George Stanley into the 5.W. part of Vashtenaw
Co. nnd S.%E, Jadkson Goe to test the soil mapping in the south nari oﬁ Shoyon

Tp. ond then trace the dreinspe from the oubwash westward across $he e nnaan

wmewe loraine.

We find that the aren marked P1 in Sees. 23, 25, 26, 35 & 36 eaght of the strip
of Bs. in Sees. 26, 27 & 3“ is en wndnlating bhoulder strewn aresg with o thin
surfage coating of loamy, gravelly or nebbly material. I% has not ths
)f7&a~5f-uw character of an gztwas% plain el this surface coating may have been
1aid down ag o sort of eubtwssh ns the ice border was meliting back eastward
-eross the Sections marked F1 (Fox loam) frem the Bs. strip that is more
rolling and has the asnect of o terninal nmoraine.

In confir stion of this interpretotion we find a pitted cutwash on its west
bordey that does not have an undulaiing surface with ¥nolls rising above its
reneral level, snd it is also free from boulders. There are nany SOarse
eobhlestones on it un to soveral inches in diameter. This vitied oubwash is
slas elassed ns F1 (Fox loam). The gravel danosit here is of considera’le
thiekness - thore belug nits ovened for road material - 2030 ft. deep at
. m?l nlzees. The basing in this trget ave 3D ft. or more in depth helow
th/ T1“i$ in plsces =~ the gravel is likely to have that thickness. Its

4 Ko the ﬂar% anrth of Taisin River znd it extends %o the snal
nqgw of the Mississiéwa Moraine with a slone towapd the northwest.

%o erossad Haisin Miver ot Sharen Mills on line of ££ed. 28 &29, Sharon Tp.
snd went south to a road leadins west in Sec. 5, Hanchester Tp. This is in
the outwash nlsin west of the woraine that coverg wmast of the east half

of Manchester Tv. (le aged ss ¥i. Vayne oraine in the Ann Arbor Folio dut
probanly enbracing what }ﬁﬁama the Salanonie & Wsbaeh toraines in Indiana,
ng w61l g8 the ¥§{. lYnyne YMoraine. It is the ouber nart of this norzinie
nwelt that we noted shove in the Bs. ares in Sees. 26, 27 & 35 Sharon ¥p.
Just where the continuation of this outer ridse 1s to be placed, we did not
work out but it seens to hawe been ag far north as the berder of a great
swermy ares in Sees. 7, 8, 17 & 18, Needo s gnd Sec. 13 Sharon Tp.
The topography iz norainic south of this swamp. The drift 18 minly £330
there bui some gravelly knollas oceur im it in which wita have been opsnsd,
These gyavelly narts are memned sa Ba. and the alay 3111 ag M1 and Cl.
(<t loam and Gonover lesam).

Ye drcve west morous Secs, 5 & 6 Wandh@azgr in the outwash nlain. 1t hag
larse areas lower than the peneral level one of which is traverse§ by the
4,¥. Contral B.R. in Secs. 4 & B Hanchester. Such aress seen Yo have had
too 1itsle £illing te brinz then up $o the full level of the plain for they
de not arvsesr to be sroslon feabures such as channels cub in the »plain.

Honr the county line, we come into a series of bars snd swarms that are in the
1line of discharge of glasial waters westwppd through the %3§%L§ﬁMéW@ loraine.
The bars are 20 Tt. or nore shove the channels but are coasidersbly
lower than the outwash nlain to the east of than the Grass lLnke nlain out-
side the YissinsiMéwe Horaine. There are bars of this sort as far west as
Horvell. One c¢ then sanst of the nill on north side of Halsin River is

onened for gravel and shows beds with vestward dip. Stanley teook a vhotogravh
of tmis ﬂ?%vel. Such brors nay be either an ervosional vroduct in cutting
which case the demosit dotes hack to the time of the issisnge

s an onbwash from 1t. Ancther internretation is that they
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ware built by the droinasge thet led west throusn the tlssissinews
»~8 bars In the gstreem. The first view seems on the vhole the more prebdbl &
one for erosion seens tothave veen the lezding process in the drainsge line,
whereas devosition wes the leading process in forning the outwesh uinin
west of the Mississinews Morsine. MNorvell stotion iz CH2Y =nd the top
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A vaper by M. L. 3¢ Aealz with "COritical
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Plants of thie U ;kes ichigan®, He collg
hiz set cf wlzrt “T Pre-iisc v**u Tor% of thz Ur@er Breat Lokes Reglonh,
T . - LI # . & SR, ayn - § g iy
He CE s foll ‘ WSc. 11 150

Feper Lakes show 1ittle glnelatien,
find no evidence of

this iz the only stotion Letween the Rocky ¥Mis. and Gagpef

far D voa Drummoe

e Ha

Fernzld finds%complete
of remotely isclated or
the current 1n@wrpre%ft10n of uzz,
hag besn completely wiped cud by =
stion.®

]

Lol 1] f relic polonies

demic plants asboubt the Great Lokes, snd
sologlats the i the rezion

whicolessle ve bal slocie

L T o by o L N 1
L8 4B $HOYLa G LAKS
e 1 - BN
raibe two botanists
in 10% oA v tha O
in 1y3 wred in ne L

University.

& . Fad #ny 3 3
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sied from tge AN oren

,’“1 SRS tad ;';‘Tli’) Bt 03

suterops of b thbu o wnderudsts
rotted ¢m7ﬁ3?&5 thzt bhe 2lac

them 25 Pen 74 .

[ SR RV I W <
woodland florz, nene of uz were thers to
geef, Fernnld i there of the ggrtzs Tonzue
Fern - Phyllitis &ocaLcﬁenﬁriumubgfdii/ Sm. J
This is wideapra: hag besa found An only o few
widely separctised nawiek, ¥ew York,in 3.Z. nar
of Tenmesses and ric. There it is =z rother



wlle

fraguent snd locnlly abmndant nplant in fissures and depressions of the dolo-
mite. The Americsn plants differ slightly from the Mediterranesn onss so
ne classes them ag var. Apericana.

On %he Yewsenaw veningula Farnald found glsclation sirong at the lover lavels,
fhut at the highar levels, such as VWest Bluffs 735 £i. ahove lake Superior
vhere the deenly weathered itrap and Congleonorate U1L77s stand well sbhove the
1&%3 8 of evident zlacial +il1l and denudation, subaeriasl decay znd weathering
have oblitersted any apparcat traces of glucistion if there ever were any.”

He spent four days in Keweenaw Counby and says "Keweenaw County has a greater

nasamhlinos of ronntelr isclated relic-gsnaaiss and 4 unloted an&nmﬁ e than any
it D WFEIR T A TAEL Y J OGN f B~ l ol BB bR NI STE By Ak BS Ly

other botanically exvlored reglon hetwsnen the Gasne' CLiffs and mountains and
the “riftless ares of Yisconsin®,

Hare occur, usuzlly isolated by many hundrads of nilos ond ofton b /a ¥ o Jera
Fhan 1000 2iles auch snwocliss as Voodala, Ursgena, Polysbichm, ‘Leelsis
Agvleniunm, "‘%mir‘nﬂm, A. cmsﬁalé‘pﬁ,s, the Hocky Mouwntain Pteridium, known
hoebtwean the mahne and fhe Bisel Hills onl WO the Brass nondtie
gula and mr‘tmm mimim, Miliea {or Sromelica), wi'mij/" Tanthoa, ocoie
dentalis, sornllorrhigsa, siriata, =n sndesig varisty of Jhomgsrvhodos Yubtallid
of the Rocky Hounbtaing and the Grea’ Plains Naels Nouglasil, Poteéntilla
Blasklclona, noted by FPerwsll Rhodorn V.37. pace 164, 192 51. Roaa Tmm—e’%’!ii

{noted by Farwell) Seancthus Songainens, Chinarhila Gls OGCLw
donbtaliz, waosiniuy menbranacsiirm’ and o »
Collinsia narveflora & bicolor, an undescribed Arnicx of the

Cordelierin serieas Cordefoiiane znd asveral othera.

Pernanld says {"m"?f%) WMo ma 1t deans gquite illogleal %o ergue that such
sagcisy and the noay fa*’cifs.i:a? sonssyvabtive and now unaggressive species with them
have heen arcivisg ia poed-Ti z‘aamwin timea from di7ferent remote cenbtors oule
side the area of general Pleistocene glaclatlion, like the Black Hills or

1ike the Snake River Vallery of Idahn. And it seoms sypecizlly indefoaosible

Bom voren 3 oumde o d B by o e m»q.«x‘l». am Y powa do vl em emeen weva ol el o dadl awm AnTuer aviod e dBar wT ol
Whd A0S G A Vf;‘-.ﬂ@,! BEA g UL B <A A WD § M‘J}J&;lﬁ—‘ e g LISE WAL :}J. Tl il WA R JF Rl ok i R e :-7‘2.3 U.‘LJ %&mh&

ated ones, aecrdh, south, sazt and wesd:, ohould Fortuliously have o1l found
the %ip of the Keweannw Poninsuln {(or similarly isclated snots) im nosi-Hige
consin time snd should there havs sharted sucressful colonies without isaving
their 1lomg hyvothstienl cross-covntry journeys o gonewhot contine
ueug train of intersedinte stationst,

“Taare is nothiag pavdieularly unigue 23

varying frow sandstoneg and sreenstonss tzﬂ aﬂ.@wc‘mﬂa m* %fx {
with freguent iron or copnor devosits, they »7lsyr 2 fair
soils®,

He salls szhecizl sttention to the #ild 1 },:m@ Saonouinens, o charscterice
%ﬁa ahegh of thea Papifio m'&»mgs \gaaqﬂh hog ne nanvar -wﬂmxne af npenvranss then

the Black Hills, yet is nresent on the Kewsenaw Peninsula.

YA " n R H o /MQM._’ PR S
AZL &!.50 Ciwes & ﬂuu»:xemmry W HOCER tare LliBe DES aJWﬁE! ‘3}}}. “BW LUG R
in northern ¥ichigan by varicus animale. Bul west of there it iz known in
tyrical ferm only bayond the gontinental divide.
He gquotes r. NWornan §. Fuasett of the Univ. of Wisconsin (Rhodora voi.33
. 226=227, 1931) ns in doubt whother the rolic swecies in the Kewsenow area
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could have come in from the Driftless Area of Visconsin. The relic florz of
the Driftlecs Ares has ite affinities nmostly #ith the rezion south of the
ares of Wisconsin glaelation. The relic flora of the Kewsenaw Peninsula
seome 1aatead to have migroted there fro: either the Gulf of St. Lawrencs

or from the Rocky Hé. region and thst in pre-Yisconsin time.

It has veen suggested by some yotanisis that an ardd (Xerothernic) elimste
followed the Wigconsin glsciation and that this nay bear on the distribution
of nlants. Terwald says, "Personally, I an from Hissouri regarding this
propesition”,

A ﬂab3242%Quéﬁyi.“zgafzbgfLigﬁiféy&/g?eyt/ AZ 37 ZZE%VLC%QULLow;21>vu> 5224,/

in } @taafn‘ﬂ*mSCﬁﬂaextgchriftkZ&fbuﬁﬁké.Eéx-Bﬁﬁ July 1933. The albedo is
the proporiion of the raflected to the incident radiation. Albedo froz
Latin, Allmeg = Wnite designstes the fraction of the sun buninous rays ree
fleected by a plant at full phzse allowance being made fer the distances

of the vlanet from sun mnd earth znd for the dimensions of the reflscting
body(P.¥. Very in "lunar & Albedos?,

The eftect of saow covering is to incremase the slbeds sz shown by estinates
of roflected rsdisntion on surfaces of snow compared with bare lond and
other conditions of exnosure including eloudiness. Ulouds are estinsted by
C.E.P. Brooks to afect B54% of the sarth's surface. This must hove been
even grenter in the sulminabing wark of = placial abrge.

Bstimates by Abbot and Fovle ﬁw@ later by Aldrich glve the present earth
albedo a value of 43% ( caf Obasrvatory Smithzonisn Inst. Annal,
1908, Srithaonian a.@mei3&n®@us Coli. Vol. 69, 1%19.)

ther sstinntes go as high ns 4 4, so Vundt assunes a compromise of 444,

of middle heicht 60%. The durker
%5 and the light 249,

rrrrr gD AR B

PN X N |k P

The albedo outside u&Ouﬂ districts has for the northern hemisphere and
southern the same for brighd surfaces 70% but for dark the northern is
37 when the southern is 40.7% . In intorcediste conditions the nordhern
56% and southern 60.5%.

The mercentrge of bright surface snow and iee coverad is now 3.2% in the north-
eya henlsnhere hud wag 13.6% at the culminatlon of glaclation. *t is now

6;1% in secuthern henmigphers but was 11.1 i% the culéiination of & ciﬁti@n.
There is transient snovw cover avfecting 24 4, %% of northern sond ‘? ?% of
southern hemigvhere.

There was in the jce age 16.2 in northern znd 10.9 in southern hemigsphere.
Gutslde the reach ﬁf snow there is in the northern 72. 5% and in the soubhern

82‘ ey 221

o .
In the ice age this was reduced %o 64,2% 1n northern and to 78% in ascuthern
hemisphers. Oloudiness seems to aceeunt for the higher vercent in southern.
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It is probable that the increase of the snow and ice surface was greater
on the sea than on the lsnd in the ice age.

The Ice Age albedo Wundt estimates to have been raised 3.9 percent in the
northern =nd 2,3% in the southern hemisphere.

Raising of the albedo 1% is estimated to couse a lowering of temperature
1.24°C. This on the basis of & lowering of 3.9% in the northern hemisvhere
gives o lowering of temperature there of 4.8°C, and for the 2.3% of the
soughﬁrn hemigphere, the temperature lowering should be 2.85°C (Vfundt say
2.3°C). »

The averace lowering is thus about 4%°C. st the sulmination of glaciation.

In the literature, we find estimates as follows:
Brickner 4°C in the Alps
Anderson 3°C in Worth polar #inds.
Sypeisht 5° C. in Australis
Penck in most recent estimste (1932) 5° - 6°C.

The tesperature lowering naturally was greater near the source of ice asccunm~
ulation than farther sway. It is likely to be near 8° in W. Hembsvhere.
Klute estimates a snow line lowering of 600 nff. in the border districts or
abhout 3.6?0. ;

temperature up to that of time or about 6°C. above the present.

It is estimated that the disappearsnce of present ice gsheets would bring the
Vundt has a paper in the 1934 Mzmrl(o/@@eitschﬁft

In Smithsonisn Miscellaneous Collections, Vo. 74, Aldrich gives the results
of mezsurements of the reflection from the level uprer surface of clouds in
the srea around Mt. Wilson in southern California. The clouds reflected an
averaze of 78% of the incident sun rays. No svidence of change in the re-
flecting power with change in solar altitude. From this he astiméed the
vhole earth hes 40.4% of reflecting vower. This is raised by o 43%
(Astrophysical Journal Vol. 43, p.175, end oy Russell o 455, p.190, same
volume.

Part of the solar ray is nissing owing to water vapor absorption but this is
thought to be of small amount.

The Quarterly Journal Hoyel deteorological Society, Octover 1834, has a
naner by George C. Simpson, Director of the Heteorological Office, London,
England, on "World Climate during the Quaternary Period" pn.425-471, in which
P 3 (p.432) given below illustrates his view. Solar radiation and resule
tant cloudiness and precinitation being higher in the glacial stages than in
the main interglacial, but//z% over the short wet interglecial stages.

|

Fig. 3 | e D¢ | Glaciation.
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There ars nany stabtements in thispaper that are inconsistent with present
knowladge of glacial deposits, showing that he is unfamiliar with the
literature, esnecially that of Yorth American deposits. Hs scems alen to
he in error in interoretation of British drifts for he makes the Chalky
Boulder clay correlete with Biss glaciation.

The dezres of erosion it has sufferad is such as to make it & nore probable
correlative of Hindel glacistion.

Sirmmson gives a nicture of climatic conditions at & meximum of solar radiation.

(1) Increased precipitation in all parts of the world so thatb
deserts vractically disamesred. All rivers he assumes
earrisd several %tines the wolume they now carry.

(2) ‘e nain ammual temverature was higher than at pressnt.
Sagrort for this 12 found in the vore oxtensive distbriwiien
2wan of certaln animsls snd »lants, oy a higher rangs on
mountain slopes. He cites rensing of large trees and Iuye
uriant grasses in the Yev Biberian Islands as evidence that the
termeraturs in the Arctic Ocean was 7°C. higher than now.

.
3
S~

If large ics shects had disapreared, the regloms of high and
low pressurs would be as today and s8¢ would preveiling

wind @irections -~ but there would be an intensification of
vresgure differences and the frequency and intensity of
eyclones ond eyclonie denressions would be incressed. Weather
in general would be laoss pleagant than now - winters bolsterous
and summers cloudy and vaw. Deserts would not hove the high
sunnmer temperatures because of clouds and frequent rains.

He assumes that we are now working to 2 minizum of solar radilation and as a
consequence ice gheets are limited to the nolar lands and mountain tops.
The ice sheets do not extend to the isotherm for 0°C. They are small because

nreel pitafisa is deficient. There is hardly a river in the orld which is
o | s e e e N onue Mo m SAouomondo  mlnsme Soasin omm «D &P o s ar
uu \1 ‘i'&)U WLyl J. QU 2l llbli J- DH& W olde LAY @ &)J.G uvau& L7E- R < R R AR L R U e O LU.I-A i’@ﬂ. r% A ﬁcﬁ WA

vrecipitation.

In an earlier peper "Further Studies in Terrestrisnl Radismtion" Mem. R. leteor.
Soc. Vol. 3, Wo. 21, 1928, the theory wag set forth that thermal equilibrium
between solar snd terrvestrial radistion depends upon three fagtora: (a) the
temperature of the stratosvhers (b) the temverature of the sarth's surface
and (¢) +the amount of cloud. We do not know what determines temner&ture of
the stratosvhere bot thers ssens resson to bslieve it ig deternined by
nhygical charscteristices of water vaper or the temvmerature at vhich water
vapor can exist, in which csse it may be independent of solar randiation. We
nesd therefor: consider only variatlons in surface tempersturs and cloudiness.
The distribution of 1life now when compared with that in the Riss~-Wiirnm inter-
glacial leads him to think the mean termersture then was between 5® and 10€
hishar than now.

As to clouvd anmownt we have very few data. A% pregent the mesn cloud amount



w15

of the world 28 a vhole 1a.54., He thinks 1%
8 4f not nore st the méximm of radiabtion.

»isht hove increased to .7 o7

In Fig. 9, page 466, vhich dezals with vadiation and cloud anount -~ if the
temperature were raised 5°C nnd 10°C above the vresent, the outgoing radiation
would be raised only to the two lines above line A-B. The increase would be
zreatest with clear skies and incresge fo nothing with overcast skies, for
when the skies are commletely coversd with cloud, no railation from the

ground leaves the atnosthere and the ground tempersture ic immaterial. The
1line C=D indicates the amount of solzr radiasbion ahsorbed by the earth znd

ite atmosvhere with varying smounts of cloud.

800 With no clouds the anount ig
vz <488 Gal, 0 ot with o come
700 Z'/ vletely overcast sky 1% would be omly
07, | .108, o veduction of 78%. Thus
N G - changling the amount of c¢loud has
oy ~ n much grester effect on incoming
. 5001 -\\ \ solar radiation than on oubroing
\QK\\\\ 3 $errestrial radiation where the
« 404 e e e twe lines A-B and O-Ii cross gives
o Free ~Zoe 0 &0 the amount of cloud neeessary for
. 3008 f\”’\ 7 der esquilibrium betwasn incoming and
F oo o g outgoing radiation. In the figufe
s e this is .56,
==
» 100 [2
0 {
sz .‘!’: V .ﬁ 18 :!.a{)

Pig. 9 Cloud anount and rodistion
A~B = Outeoing terrestrial rodistion

C-D o Bffective inconing solar radiation

The lines above J=D give the ancunt of selar radlation which would be abserbed
if the present smount of selar radiation were increased by 10, 20, 20,40 & B8O
narcent.

By reading off the points st which the lines of incoming and ocubgoing radiatien
interseet will give the zwount of ¢loud which would be necessary for radiative
sguilibrium with different values of surface temper:ture and incoming solay
radiatisn., If the solar radistion incrensed 5(}?‘%. the elond amount would have
to increase to over .80 to effect a balance, btut & cloud anount of .70 would
balsnse an incvease of 0% in solar radiation.
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Variations in digscharge of Mississinnil 2ivor zad cevisia tributeries in 1933,

W, 8. Paver 745, Mississiopl River at St. Paul 1020 - 14400 Sec.ft.
# U Puwagentt,Tis. 2520 « 19800 # W
# #® " Yinona,Minn, 5430 - 38600 nou
# " ® Talrosse,Wis. 6400 « 45900 LI
" ¢ % Blavton, Town 10700 - 77700
" % Altom, Ill. 2000 - 265,000
St. Croix Biver nsar 5%. Croix Falleg 375 = T0E0
Carnnon River ab Welch, Hinn. 36 -~ 3840
Chinpewsa River zt Durand, Wis. 1600 - 25,200
Wisconsin River at luscods, Wis. 2480 - 29,300
Maxumoketa B. near Hagquoketa 222 = 7580
Iown Biver at Iows Cidy 83 « 8700
Iowa, Hi ver a2t Wapello had maz. 60,800 om April 7
Srmm not ?’i?eﬂaﬁvy-is mine 840 Sec. f%.
Cedar River at Cedar Renids (1928-79) 1080 - 67,200
" #oow " # 1927-28 €60 - 28,500
# BooR # # 1831-32 760 - 18,600
# # 8 # # 1833 e s memeen G5, S0
Skonk Riwver ab Angusta, Iows in 1833 62 = 19,200
Dos Moinea at Keossuoua, Iows # 180 « 33,300
I1linois B. at Beardstown, ILl, ® 10800 - 90,800
Saugamon R. near Oakford, I1l. ™ 188 - 30,200
See Waler Supnly napers 741, 744 & 748, for grsat differences fw sun=off{ in
inghes in the wwmor ii%si@@ig‘mi% wmm Jekes and Vew Fngland and Hew York.

The following zltitudes on shore lines of zlacial lskes were neasured by
D. G. Maclachlan in 1934.

Avirons Beaches

B4, Qlunir Co. 8. V. of Averz 734 to P44
Baet of Fargo Unper beach 740 - V43,5
Lower beach 732 - 735!
Sunilas Goe Oroswell Tigher 753,18
Lower beach from 3 mi. S to Crouwell 737.4 -~ 741.2
# Two Miles S. of Applegats crosts ab 764.5,758, 741!
The 758 seems to be a har on slope of the ¥64.5 beach
Opposite Applegate crests =t PELY 7H3Y 748!

In Sec. 15 Vaghington Tp. beach = 7581

Whittlesey Beach

At. B.R, crossing 5.%. of Lanmbs 754 - 7554
Avors TH8 - 764
Spring Hil Spit erest 762.5 base 751!
On hill 3% miles 8. and 1 west of Aprplegate 7801

(same altitude on a beach 2 miles S.%.)



In Sanilac Co.
# "

In Huron County

In Tusecla Lo.

-l e

Warren Peach
Goodells East Ridge Crest

Bage of zlope

Wesi ridge

AnbottsTord Station

Clyde Tp. Sec. 14

Bast of Blaine

2 miles 5. of Counby Lline

At County line

2 miles ne of County line

B miles ¥, of County line

& wmiles ¥, of # w

2 miles H. of Lexington

4 miles Y. of Lexin~ston

2 miles %, " Port Sinilae

(Top of zravel on slope 727 Ridge 720)
4 ¥Miles ¥. of Port Sanilag

9 Miles N. of Port Sanilac 729& 741

4} Miles 5. of Huron Co. line

Ruth

West of Helena Several ridrses .
Bast of Veroma # #

At Bad Axe

Bagt of Bad Aze Jsc. 20 Verona Y.
1 Mile ¥.E. of Poonle Sec, 32 Colfax
South gide Scce 14 Grant Tyo.
S5.E. gorner Soc. 30 “ #
West of Cass Cidy = top of gyevel
bar of lower Warren
Wnjamege 3 levels
Vagesar in Sec. 1
In west part of Vassar

For profile in Ontaric - Ses .

707
696, 5

706 - 708!
710!

702

713

716

7.7

716 - 717
708

yaks

722

725

727 & P20

724

728 - 737
749 & 782°
745 - TED
748 = 756
780

770 bar
7491

P44

736

boted

7i4

721, 722, 728
699,34
705!

Glacial geology of central long Island, ¥.¥. by ¥. L. 8§, Flening. Am., J. Sei. (5)

vol. 30, 1935 - pp 216 = 238,

and this paper is based on his thesis for M. Se. degres)

There are two Wisconsin Moraines, Ronkonkoms and Harbor Hiils.
overridden west from Horidisn of Manhasset Bay., (1) The first or cldest glacial
deposit, Wanneito zravel, is found on prominent Usgtacious hills up to nearly
00 £4. The CMsbacious forms nromiment hille in west half but was not scen

in east half of Long Island.
on these prominences.
the Mannetto gravel (See next page s to till with it).

(Flening wss & graduate student at Tale 1930-31

The former isa

Fuller azsuned this grevel to bo ercded execept

(2) Jamuco gravel - this has different lithology from

TLong Island wes not

supnosed by Fleming to be overridden by lce at either time of gravel deposi-
tion. (3) OCardiness clay and Jacob sand == fossils in them show a moderate
elimate. They reach a thickness near 1850 feet near Brooklyn.
formation =~ this was thought by Fuller to be Illincien maximunm thicknessa,

210 ft. (a) Hard zravel (b) Montauk $£ill
vard erosion inte

were oxcavated.

(c) Hemmstead gravel.

Hanhaseetd

(5) Vine-

» =" o 2O st Yn o P ou o -~
n wnich Puller assumed the bays on ths north shore

Wisconsin 4rift, ineludine the two morainic belts. Fleme

ing differs from Fuller by putting =11 posit-Cardiner deposiis in the Visconsin,
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He Pound no weathering between the Manhassett and later deposits and
doubts the validisy of 2 Vineyurd erosion interval. The lanhassed and
Wisconsin devnosits are similar in lithologzy. Peat, ete. under rscent
beaches is post-Wiasconsin not ¥ineyard age. Floeming has been unable to
find Maunetto gravel,%e"{f gravel, Gardiners clay or Jacob sand for a
certainty. He nuts the WVisconsin in 3 substages:? (1) Herod gravel snd
sand. (2) lMontauk i1l =nd succeeding siratified deposits. (3) Upper
£111 ("Wisconsin®) snd overlying stratified drift and boulders.

Conclusion
Haunetto gravel zm{zﬁﬁ%ggmwl of Fuller may represent pre-~Wigconsin
zlacial denosits, noasibly Jerseyan. The Gardiners clay and Jacob sand
may fall in tWinterglaci&l staze. These four units anpear to
he of small b and of no important topographic significance. The rest of

the deposits sre referrved by Fleming to the Yisconsin atzge, divided into
Harod, Nontauk and Ezatﬁ% Wisconain. Fleming is now at Trinity College,
Cambridge, Fngland.

In & letiar droted Feb. 15, 1835, Dr. Y. 0. Alden writes in reference to
Pleistocens of Long Island: F. G Ve?;.'lm who has been ‘mrking; on grounds
water problems on Long Island with D. G. Thompaon, under Meinzer, does

not like Tuller's classification. As I understand it, he considers cverye
thing above the Jacodb sand ~nd including the Mantawk $111 ns of Yisconsin
age, and he thinks the Hodhetto gravel is pre-glacial. The latbter may,
perhaps, be true, bubt I anm inclined to think the Montauk 111 is disilactly
older than Yisconzin and noasibly of I1llincian sse. esnecially if thers

is Illinelan %111 in Now JerseyY.

The Gardiner clay is about the best horizon marker in the vhole series. If
Wells is right in thinking the Montawk: t111 is of Wisconsin age, then the
Gardiner's cley might be referred to the Sawgamon stage®. Alden alse notes
that Wells and MacClintoek found some 111 in the Jameco deposits on

Long Ialand. This might cors espond with Woodworth'g?#ehus W on larthas

R . 2and o Toenie P e
Vineyard., It seems to show that the ice sheot sxiended into Long Island

at that tine.

Profile zlong the warven beach in Ondaris from near Wgoning northward teo
terminus. Secale (horizontal each scuars equals 1 mile

(Vertical ¥ o io25 ft.
Based on work in 1834 with Donald C. Maclachlan who ran levels at several places
Tote that the bearing is naarly Sl from & noint south of Park Hill., The til%
line is prohably about ¥. H.E. in this region.
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Profile of Warren be-ch from Blenheim to Shedden, Ontarie .
The tilt line seens to be sbout ¥ B50°F here with 2 rige of 40' in about 40 miles.
Horizontal Scale each square = 1 mile

Vertical scale B " " 25 %,

Alvinston seems %o be on a $ilt line N. 70° &,

with a rise of 2B' in 15 niles

The isobase for 725' runs N. 20° W. » 8, 20°% from near Forest past Alvinston.
Bub it bears N 60® W « 5 60° 7 from Alvinston toflencoe and continues

this hearing scrogs Lake Trie to nsar Erle, Pa,

S@p%. g@g 1938,

A test boring Tor wabter at site of the Presbyterian Church N.E, corner of
block west of Division and South of Huron 5t.

Altitude at well mouth 854 4.
Gravel : 0 r
Hainly $4111 108 #® Rock surfrce at 676!
Blue shale gy B
Red shale 5
Sandetone with a 1little watey 5
Blue shale 0N
Black shale 15 *
Gray shale 0¥
Sendstons (B%a % Richmondvwilie) 35' very litile woter.
Blue shale penetrated Lo!

Total 415%

The driiler, Mr. Moody:, plans to contimue o few feet expecting to find nore
sandstone, 49 the well st the court house hed sandstone dowm to 425 f4. on
ground 18 £%. lower.

Hr, Moody hes got wells in sandstone at about 200 - 220 ft. east of Ann Arbor
on south Pluff of Huron River with fresh water. There was some shale sbove
the sandstone. The altitude of these wells is about 860 ft. Huron River is
742 1n the pool above the Geddes dan, so this water in the sandstons is 80«-100
feet below river level.



= 2=

Specizl pudlication, No. 176 =~ price $.10.
Coast and Geodetic survey desls with Tirst -« order leveling in Hichigem.
About 1300 niles have bheen rm on 11 lines.

Line 1, Sibralter %o Lazington 18981901
Lina 4, Hadkinaw %o Jackson, Hich. 1918
Line 5, Jackson to Detroit 1916
Line B, Algonac %o St%. Glair Flats 1817
Line 10, Grayling to Detroild 1930

This mekes the ground of S.%. corner of Tort Vayne grounds in Detroit 597 ft.
A%t S%. Clalr on VWest side of Front St. oa top of the north hill in oast face
of foundstion of Mark Hopkins' residence 626,764 £%. The ground surface

here is not given but probably is near 625 ft. At Port Huron 1 3/8 niles s.
of Black River on west side of Hilitary 5¢. in front of No. 2409, on the

curh, & chiseled aquere with highest point 602,997'. At Port Huron about

3/4 mile below Black River on w. side of Military St. in front of Wo. 1918

on the curb, a chigeled square 605.163' at highest noint within the square.

A% Port Huren w. side Hilitary 3%. at Opera House dlock at csenter nart of front
entrance, a chiseled sguare at g.e. corner of iron plate B594.720'. At court-
house in Pord Huron of 7.E. basement door on sbtone doorstep, top of a brass
bold 598.830'. At Lexington at N.BE. corner Main and lae Sis. at M.E. Uhurch
in center of corneratone 2 £i. above the grouwnd 822,9457,

At Lexington ity Hall, in stone door sill of north door, $op of brass holt
622,1081,

The line Juckson %o Dekroit follows ¥.C.H.B. The altitude at FPrencisco &
mile Y. of depot 1021.123'. At Chelsea by depot - 921.983', At Dexter by
devot 861,983,

Bridge on Huron R, 6/10 nmile east of Delhi 818.857. At C. I. in Ann Arbor
at U.B. comer a disk 43 narked "B43%, altitude 842.984',

At bridge on Huron River 0.8 mile Z. of denot on 8. end of east sbubment a
chiseled square 765.202'. At Tpsilantl in park near denot 15 yds. south of
tracks, & disk in tup of soncrede post 718.299°%,

At Alzonsc at Junction of Water St. and Pearl Jeach road top of an iron ecap

4 yards west of west side of Vater Bt. and 1% £%. north of fence on south side
of the road 583.503'., Altitude of ground not ziven. The altitude ot *0ld
Clud® on 8%. Clair delta is 575.326'., This i3 under a cement walk from the
building %o 2 bridge over the canal. It seems %o he very little sbove level of
L. 8%. Clair.
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Geofge Stanley has determined the Ft. Brady beach as shown below. The matter
is presented in his thesis for a doctor's degres in University of Michizan.

Statdons . Lbore L. Supsrior
Grend 7. otac?’ liinnesota 9 f%.
Devil Track River 5236'54'
Chilengo Bay -
Reservation Bay 62 - 83!
Grand Portage . (terrace) 74!
ia 7 Bay 76.5!
Pine Point 96°
Big Trost Bay 96!
HeKellar Polnt 101.4!
ek Bay 19 - 127!
Carp River 139.8"
Pie Island 140 = 1470
Hzat of Thunder Cape 183¢
# Strong beach 188!
Port Arthur 170!
Current River (cut bank) 178 - 186'
Port Arthor golf course 185 - 188!
Miles Bay 220 - 228!
St. Ignace Islet opvosite Grand ls. 327 - 335
Magolk oW (8. of Winigon outlet) 360 (:awson)
Tinsbon 382 Coleman
Sohreiber (400 Taylor
{391 Lawson
Perroce Bay ‘ 392 Lawson
Jockfish Bay Zig.g 3§wuoﬁ
or
5???§§§&§ on Baat Coast of L. Superior i
2‘1?‘%%%3:?3@' lgigﬁr%?ﬁ . ,nAAM.M% P Eﬁ: ?&3’1@?
L GE w)&y Bl L LB L PO Ao MSOABYy LA
Alona Bay 2401
We Mentresl River asnt
Gargant#é 290
Brule 306m341
Trembly 392399
Algona Central R.R. 460 Colline
Y4le 13 485 7 Collins
Por datz on this and other shore lines on Si. Joseph Island, see Yolebook 2432,
U.ngZS., giving levels run by Lloyd G. Hornby June 1912,
The Ft. Brady on Mackinac Island is given by Taylor, ILIXIII in Hon. 53 680°
At Heassel wopy ¢
Sault Ste. larie, HMich. w401
Sault Ste. M.rie, Om{AT PAD

On p.437, lon. 53, Tayler gives s tahle in vhich Pt. Brady on Yackinac Izlond
reaches 691' and lower beaches down to 639'. The Ninissing there is 6341,

At Yorth end of St. Joseph's Island, the Wipi=zsing is 648 ft,

The Ft. Brady has weak beach = 696=700
strong * - 727¢
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There is a2 cut bluff south of it et 757! at base which may be Ft. Brady.
In that c=se the highest Ft. Brady at Sault Ste. Marie should bhe sbove
740 £%.

The bar =t 727! on St. Josevh is 36 miles from Mackinac Island and
Sault Ste. Marie, Mich. 45 nmiles. So it fite into the nlane of 740 at
Sault Ste. Marie and also Stanley's duta east of L. Superior, 820" at
Misa Bay (see above).

Battlefleld beaches on Mackinac Island are 73-734,
The rise to Bt. Josevh Island, if 734 =nd B03 sre to be correlated, is 6% %,
~here the Fort Brady rises 47 fi. (from 680 3o 727). The strongest Battlefiedd

beach is 719 én Heckinue Islaond. Perhans this correlstes with 803 on
S%. Joseph? If so, the risse ‘ls 344,

May 27, 1936, ™~ /7 [/ o 1 4 A
I went with Dr. Georg %rml@y from Amm Arbor o Fort Wayne prepzrstory to
condueting the poclogy section of “ifsh. Acad. of Sciencs om May 20,

I was surprigsed to find go subdued 2 tovogravhy south from Somerses Junce
tion on Highway 127 compared with that on Highway 112 between Clinton and
Somerset Junction. We went east to Munson on rosd Just north of the
Chio=NMichigen line and south from theore %o Foystte . Thers seens to be

no sxposures of gravel la the wwer Maumes bessh in the vieinity of Fayette.
The highway 127 followa the angling road §5.5.9. nast @mw instead of going
south from Alverdton to West Unity. .

There is reported %o be a thin deposit of grovel in the highost Haumee
beach 40«60 rods, 228t of the dopot in Vest Unidy at similar altitude
{sbout 800 feet). The beach seems to be near 807 feet as far 5.7, ss
Secs. 27 & 34 « ¥ - R3Y, Jefforson Tp., ¥illisms County in S.E. pert of
the Pimﬁer topcwawhia map. Twoe points on i% near the section line eatch
BV o DAY [ Ay

WELF ;%I‘J Y LOWUE

£ San, 27 on He, Oherlints farm

S
- (D
B
£
p?
B
4
=

There is 2 lasrze gravel pit in esst nart of Se in i
east of the highway and a snort distance N.E. of the cemetwry. The gravel
is in places 12-15 feoot deep. Itz bedding 1s only exvnosed in & snall part
of the oclreuit of the pit owing to slumping that seon follews netive operae
tions. The gravel has been screened snd is being merketed by nersons who
hoawe leased it. The highes?t HMoumee is botween 79 and 800 as far G.¥. ns
the north nart of Defisnce Co. There are 2 points above 800 feet on 1%,
near Lot. 41°25', sbout 2 miles S.W. of Villiums Cenbtar in Sec. 10, TON-R2E,
(Farmer Tp.)}. There is =n old gravel nit in one of them. What z--ears
likely %o be the middle Moumee beach was traced today from Sec.29, Farmer
Pp., zlong the "ridges road" 5.V, vpart Hicksville. It is but ittle sbove
760 feot or about 15 feet lowsr than the senersl level of this besch in

the Apn Arvbor, Hiechigan gquadrengle. The interval between 1% and ¢he highest
Haumee in Defiance County, Ohie is ~bout 35 feet while in the Ann Arher
guadr:ngle it is not far frém 20 Tt. How ruch change the hishest Maumee
molzes in sltitude in Allen Co., Indisna has not been determined yet ne

there are no topographie maps in that county. I anm guoted by F. B. Taylor
in Mon. B3, p.346, to having found the hooked spit on east aide of the
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5ix ¥Mile channel st Wew Hoven to be 786 ft. Perhaps this was deteruined
by land level,

T‘nfe Yan¥Wert, Chio tovographic map shows the hz.gz%mst Meumee to hove o fow
éﬂ.ﬂéﬁs near Yaniert that cateh the 790 contour and the beach generally
is not far from 785 ft. Van ¥ert is about 40°52a1

Payette is 41°407% or 55 miles vmrth of Yan¥ert. There is 2 second heneh

in the VanWert and Delnhas cusdrangles a 1ittls below 780 £%, uwsunily 775-778
T which is stronger snd more meabove looking then the first heseh. Is this
not the middle Maumes? If so what 1s the beach at 760-765 in vicinity of
Hicksvyillet

#e found gravel nits are belng worked on the hocked apit south of Yew Haven
on sast side of six mile channel. In the esst one, the gravel has clpz
partings = few inches arard in ths lower nard of the »it 6 £%. or nors bow
low the ton. The beds above show a westward growth of the dbar with fore-
get baeds diwning in that direction. Tr. Stmnley took views hors. In rerd
of this ~1% thers are places where the gravsl hse searcely sny ﬁ’mdy 80w
miztnre. The pebbles snre mostly less than zn ineh in dlaneter. These
nebble beds are only leld ft. thick snd run for only s short distsnce. The
bast defined one is within B or 6 ft. of the top of the bar. There is &
thin loamy or sandy cover on the bar.

We followed tho bar o vhere it south nas x
abzadoned »it south of the cemetery. It nrobably was here
soath dlvning h@ﬁ% sv}w heve ahout 1800,

o f:@*r of Bep. 14 Adome Tn,, then west
erges tn *%;he\ Siv: ¥ile ehanna‘i;. It has &

asernss the low tract
slayey f0il as indic
of the U.5. Buresu of Seils).

He wont » mils Purther south &
f v

At the line of Seos. 158 & 16 we rigs to the Fort Wayne Moraine. There ia

anme ».;-uns?wr land on the 2lone. The hordar of the lalre cutled voneg sorcan
Lang on ne sL0ne. Mg aoro8s

Sece 9 in SE.NW courss passing nesr Center. Section 8 is nenr}y all in the
noraine.

In Ford ¥ < B. Tryior snd drove bo send vilts on wesd
aidn of ver in See. 22, Woyme Yn. There is s fine gravel here
that saemsg 1?1’@‘! y to ba outwash, Binilar fine gravel ig exposed in nit in
W.E.% Sec. 29, Yayne Tn, In both places, it ie c»a?y about 20 fi. above the
water table which we infer is abeud »t 5%. laryls River level.

At the Lutheran Cometery in esst part of See. 21, there are duneg 30-40 fi.+
ﬂbw@ 8 swampy plain south of them. Theve may be gravel wnder the sand

here as there iz sn old »it soudbh of the cometery.

Thls finc pgrevel ssems likely %o anbedate the Tiske Maumee outlet znd be

e

ontwash from the Fort ¥Wayne mordine,

Prom Tort Wayne we drove to Defimnge and then went north on the Whititlesey
heach through the Defisnes gquadrangle and H.W. wart of the Hapeleon into the
Vemogon suadrangle.

WUM.QM



=2

#e then went north to Ozkshoade through the sren with sznd knolls, Than
ezst %o 5 highway leading north throush Lyons, Jasper, and Pabrrfislsd
virich is near the Haumee beach ruch of the way to Tairfield. VYe continusd
north through Adrian to Highway 112 noar Clinton.

Hey 30. The Geolozy Sceticn of Michigsan Acadenmey of Seience wenit gver

the ground to dew Haven, Inil. that Stanlsy and I traversed May 27. Ve

then conbinved down to Humbington on Highwsy 24, This is on north side of

the Tort Wayme oublet on the bluff nearly to the Aboit River Wil on sdge

of the outled hoyond thara. -

The ¥abash Morains is not so cons;wiemms here vwhere it somes to the outled

then one would look for fyom Dref oty :/ ﬁaucrmtion. It ia only 3050

£t. above the ocutlet, nct 100 foab. ! 2‘;% hag gentle swell and sagz topogravhy.

Boulders are not very /L v« Prom Font m-g;ton we ran gouth on Highway B
to ses the ¥Wabash Valley vs’iwm the river is iz & chomnel of its own cubting.

The walley bottom is about 1800 fest wide and the depth i3 nerhaps 75 feot.

The rosd cnts show = dden hrom oolor in the £117 $0 5 oy & f8., then a

lighter brown chr.»nﬁiny to Blue &b 15«20 fest. There is gravel under the

Dlue £111 8t 30 £t. or nore frow level of wplaond and 10 £4. or nore shove
the Dridge. It is rather fresh lnoking greovel so wrobably is Wizeonein.

On cur reburn wo went o the plaes where the ri.cr enters the Fort Yayne
catledt. The ¥Wabash Velley herve is nesrly one-half mile wide.

In the evening Hr. Po 3. Peylor gave & talk Lo the nmen iu the eveursion,

as o r'nm%itian of mow }in@ mminb in Allen County, Indisnne wnoting
feshle ridges wmwrmm; ingide the Fort YWayne morsine. Teversit and E. R.
Cwmaings (of Indisna Unis srsiby) also gave talks, the latter on "Bighorme"
in the outled which wers to be gtudlied the next day.

May 31 Hunbtington Indizna.
We made a atop at the Oity Purk in wash nart of H %'im:*tm where a "Biow
harm*‘ is well exvosed. This hes beds dipning shm say Trom & gentral
ture iz dlspussed Yy Gmnngea 1!’* hig Prasidential
tologleal Soclely of Americs == gse Bull, G.5.4A. Vol.43,

4 faa %;uw of excentionsl intevest iz *‘Eiam?m Rock" on &, BHluf? of Yobash
i above the nouth of Brlomoine Hiver. t i3 8 "3ichern” snd rises
t“m}l; 80 ft. sbove level of VWabash R. It wrojects out northwapd over the
iver bank in ite wyper loyers. It s a remarkabls Tecturs in that the

ics sheet d4id not break it down. Tossibly grovel had £f1llsd in the distriet
around it in advance of the ice sheet up b0 = level nboub zn high as the
ton of the rodk in vhich czse 1t night m&ma diaburbance 'hg the lce sheet,

Tros Iaore we went ﬂf‘*f’}l}m 4 ailes and then west acrosg the [igsiseinews Movaine
and come back gouth to Vahosh along it: outer m‘& er. It has a very g7

wculation. Its relice
iz 86 gentle & slons

2 above the pléin west of 1% is about 30=40 f4, but
hat it is not a consnicuous ferture.

In ¥abash at the Zig Youd I.0,. devod, there is & cul throush » ””"’soherm“
that shows 2 structurcless core with €loping beds on its flomka. I% 3
the best exhibit of this sort of feature in the wvalley



Alongz the south side of Wabash Xiver in vicinity of Logansvort , there
is what Cumingz terms "Scab-land YTopography®.

"Fne glzeial devosits have bee: swept awsy (except boulders) and the rock Flocr

3 18 surface inequalitiss rovealed. There iz one meculiar ledge gianding
aaou% lrs ft. above border land which is like a nerched boulder with open
snacged under it bub probably is still in its original nosition.

The lsdges are swent bare up o sbout 80 f. above river level.

Fron Logznsport we returned up the Wabash Yalley and Fort inyme outlet %o
eity of Fort Weyne. We then want north on Highway 27 through aé‘é’é’@é,
suburn, Vaterlog ,ond Angola, Ind. to Highway 112 2t Coldwatar. This took
g through g mwdulating t111 nearly 232 the way to Waterloo. Yerth
of Waterloo is 2 horaine with oubwash srevel on its cuter ¥.%. border.
The rugged tonography sets in nesr Angols and extends slishtly into Michie
gane  But for z-me niles south of Coldwater, thers are nliermsiives of
low morsine ridges and outwnsh sirivs. ¥ast of Onincey on Highway 112 we
crossald 5 very 'boul&er?& agtrip in which wall fences are made of houldsrs.

Nour Jonesvi'le we ceme into rugeed worsine vhich is th@s gamv:zﬁli&i Lono-
sraphy wearly a1l the way %o Olinten. DBunday H311 4= ; 1a o
snd Prognect Hill 1485 2 mile or so south. Sunday is .
it is wrongly fited to be 1%«542». The top of tower is mt far from 1334 f.
Prognest H111 4is orobebly over 1200 £t.

Jang 15, 1838 «e 1 went "zsy subeo with D, 8, ¥-elechlan scrosa Ontario from
Yindsor to Hiasgars Pnlls. Hothing new was noted until we got within 12
miles of Blenheln on th@ ﬁigmvay 3 on shore of Lake Erie. Ve found a
faint beach for several miles farther wesgt than the place whers the
Warven heach comes to the lake bluff nesr Cedar Springs. It may be Grags-
nere as it iz nesy 68D contour. This wos neoted last year bub was not so

Fomrmmm o md mw a3 s Reddew Be Warren heach iz very wroninent foonm Gadanw
&iﬁ&&li I3 DRFR W AR S uuw.&v & A% Tees A Wik L= LmA Sty VNI F P WS R AR KE G S SR o S
Springs to Blenhelim with a width of 40-60 rods or more and a relie f of

about 20 f%. above mlains on aither sids.

Highway 8 gets delow the Warren beach when 1t runs 5.3, from Blenhein
bot comes to it a mile or move west of MHoxneth and is slong or near it

pntil about 2 miles heyond %..%%aﬁ/

There 18 & great deal of sandy land with low knolls and ridges from Cleare
vil'e N.B, poast Tallacetowm. It is below the Loke Warren level west from
Wallacetown but Machachlan thinks it is about in the VWarren plane from
Tallrcetown northeast nast IA¥E and Shedden. He has marked this nart of
the shors racently to the east from Wallacetown across the Port Stanley
guzdrengle inde the Tilsonburg.

Ye lef: Highway 3 east of Seville and went S5.E. nast Staffordsville across
the deew vallaeys of Ctter Oreek and Little Otter Creek. There are axmnosures
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of =il and sund in the bluffe of these crecks =3 well as surfhce sand
oni bordering upland. There is little if any t11)l oxposed in them. There
sre also Tew sbtones on the surface until one gots above 800 ft. in ths
moraines noted near Tilsonburg.

Ty crossed the Toterlsaid Parie Hovrine south of Delld snd the 0001
Horsine esst of Sincoe ond oted (11 exposurss oo each of them.

There is an sorupt drop east of the Zalt Moraine to u levsl belov Leke
Yorren Bast Trom there a Flat surface with few if any sand ridges is found
in the eaed pard of the Simcos cuadrangle

We came huck bo Tighwey 3 abt Courtland and vere on it to Canboro. The
1and nesny Wellies Sornevs that siands above 700 4. has o linestone 2t
8l 1ghi, depth and the drife is rother thin over wuch of the country east
feon heve to the Yiasera River.

»

pem’a: Port Dovidsen and

‘3

\X? "a

Lland Port to Panvick,

(5

Trom Canboro we wonb gog

'Y

We then spent encugh time on ‘% 4 1M1 to got the main Fectures in hand,

st M S Mend there 1s a plain of co 1@&&2«"4;"\1::1, axtend shove the 775 cone

tour with & bowder above the 300 contour, estinmnted to be 815-820 ft. This

becmes narrow tosnrd the eastend of the Fort Hill elevation but is distinct=

iy in contrast to much of the land above it. There is however o rather
amooth surfoce nearly up to 870 T3, sounth of the Golf m:'mmd** in the oast

irart of this high btrach. This 1s Just sast of the highest solnts that rise

shove B75 8. One of these is 392 7%, ihether the svwmh sloping plain

that lies 'below 8501 nere is a luke @fad, 13 rot ovident. Ths plain that

13ea belovw the 825 conbowr is more avidently a lslte wnghed vlain.

There is & large snount of cobble and rother cosrse gravel in the Pors
7111 Mass. Seversl wits in it shew a cemenied coarse zravel wlth beds
that din c’iissuorci aubly. A pit dn the north slope % nile east and mile north
of Tenwick has heds (ipning stoeply southward into the higher land in $hat

dircotion., The north slops is more Iy and irvreguiar than $the south
and we 334 not find a clenrly defined noTa. the surface 13 more

knolly =bove 770 f£i. than below.

Probally the lce &
forming & shore on
Ia that aase thers havs %Jeﬂ s0are *’u.y ”m;y‘ a*efe WOTH '%,}mrm Te con-
vinuved to Hiasgaras and come in on Lundyts Lone where the Lundy hench
nas its type locality. It is a distinct feature for over o nile on the
west part of Hisgavs Tolls, Ontario.

1 owaRLs

Ye arossed over to Wiagara Yalls, Hew York and spent $he night there st the
Frogpect Totel,

Jyane 18. Ye weat to Hochester on the "Ridge Road® on the Iroquols beach.
It ig » boilt bar most of ths way 'wmb in a few nlaces it is a cub hank.
Thore are alac a few wleces Wiers it is double,



e

In the afternoon a party of *eolag)ism attez;ﬂing e A.AWA8. mads a
civrenit over the district betweenuoiia. o7 ‘5“: snd the lower ond of
Senesges River. to the lowsr falls and saw terraceSat the
level of its top snd = }‘ti.g"&iél‘ level.

The disty 3 agar the Oataric vo ¢ 10 hetween the dmnenses Rlver and
L Bay shows a remsrkeble ancunt of disssction as the
revines ave cub in ssil.t and sand that erodes very easily.

0 o

In ploges” *"huw s are well exnossd and shov sand end thin
bande of oebbles. There arc also places vhers stones are scattered ~
through the fine swierial, soma/#‘ng* gmr a foot in dianeber bud wauslly ™

lezg than & inches. The bay hes smll island=1ile prouinences in it in

wich the beds ore horigontad. There are thevelore ercsion reunanis.

-pun:

On oour return we exanmined expésures in Pinnocle Hidge vhich show gravel \
“%:xe&ss in 211 sorts of  =2ititudes which in wnlaces ave cemented. There
soms to he very Little $i11 on it. The ridge is theught by Taylor to be a -
wur with ice ﬂn both sides. 1% ia very sbtesp on lm‘m sides. The syur i?

€
ey %G:ﬁ e aboud 21loe BE.E.B. fron shere the Albion Horsine comes $o it.

A

Jume 17. A4 field twrip was nade over the digtrict 5.8, of the University
wich took in the ?ﬁi&”&d&i Ponds /7 ﬂzm,‘}f the Paivport Chonnel and
the Bokerls Hill Warren Shore. [k

1w high tract on Saler's Hill standing
shove 20 feet iz smé.y with scattered «tonss on the suriacs. Zt showe &
very siight bar ond swale surfzee that favors interpreotsilon of like

%

hanch. 1t seenms al:%f; o fi% inte the Varren plone.

iaa‘g:rm *)s*vscn is n *m:awl czuf*hwﬁ fature that seens to require o fairly long
time of ovulflow for Lske Dawson. The voluma of wabter may have been rather
large 2¢ the melting Ontario T ﬁipﬂé%“ wopld contribute malerinlly to it.

Jm'z@ 18.
f v besin
: ns prabably noand 1,6%1"%& far
down the v &13;3? x*:hilez t?*@ iece sheet was atill ceve,rinm the headwsters of

the river. There was a lov sesn lewel at that time to give s good gradlient.
~hably the ges level was 300 4. below the pr@;wm‘%,. The Cape “53"“ for-
makion ~hich has basn corrvelated with this grevel by the ¥ow Jersey g

logical corps (S=1igbury & others) is found to cm*z:gf B waTh “*‘Wﬂ*ﬁtw amm
and flore inconsistent with a glacial stags. So it should not be correlated
with the zlecial grovel. Some of the glacial gravel 1s Illinoien =nd some
is Wisconsin., Tey ars both lew down in the vallsy trench. Zithor one is
likely tc hove Been carried down well below present ses levels.. There

ig nesd forwllecting con the nart that is submsresd which i below
Fholadelphis and Gmaﬁ. The Cope Mey overlaps it vecr Canden ms shown

br the stndies of Hoollintodk ond Richerds. The Cape Moy 1e thought by
then $o be mainly of Bangomon sge - 2 view that ssems to me tensble, but

it mey b in part of Post Visconsin are.

Hes,

% £

Prof. Henes read = vever on the L a ; th
rezion. Prof. ipfel hed 8 8 Jries of 5li&ev showing }m'? t
from the highland south of Syracuse and wes hordered by & succssgicn of

l—,e%‘& fiowing streans.

S

=i
m

4
Sy

L
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The comolsexity of ithe border drainzge is shown In channels at various
lavels. In veply ’a» the qussbion uf the ldentification of the line of
castward discharge in Twke Vayne time. Apfel sald he doubted if it could
e identified because the readvanee which caused the drazingdsge to g0 weshe=
ward in Lake VWarren bime is 1ikely to have f1lled the channsl of snstward
digcharge. His ~oper nichbured only & simle recession of the ice border,
with no recogmition of readvances of the border.

June 18. Ve sterted back by auto lsavin: Hochester on Lyell Ave. and the
highway that passes through Spencerpord $0 Brockport. This is above the
1svel of lake Dowson all the way. ¥We crossed To north side of the Irie
Ganal =i rnc&"pom where the water level is B12 fi. At ithe county line of

demros o Cf:e’eam m. we croussed ths canal %o south side and went west
o A.‘hmn helng 1 of the way sleng or naar the Alblon 'oraine.
This !} ¢

highoay passes through Medgnn snd Lockport and stays south of the
Hiazars escarmment o @iag*m’ Falls,

Ys continued into Unbarie from Hiagors hway 20 wast Ford T17.
It now seoms %o us clear that the lalke 'wm'wn s}w 2 is north of this
nighweay =nd nearly back to the 820 conbour, hut it may e 10 %, below that

centour.

1 an in hopss to inbevsst Dr. Hesley of the Canada Geci. Survey in running
ilevels 3o it Trom the high peint 892 az a sbarting point. . A. Johnson

- Tn 2 kS
seye he iz working in ihis rogion.

Ve continued on Highway 20 past Snithviile and Blfride, except a elight
ﬂeta» ur north of the ;.;1g;,jrzwr~:~gr $o see o ridee sast of Blfreds that vises

P contour. Thers is very slight wndulébtion here or at places
a%he“z* 3ot and weest along the divide north of Twenty lile Groek. But we
think it probable the ice border was on or near this divide at time of the
closing pard of rren stege. It may have heen f‘wmﬁ? gouth in the
beginning of thet Trke Stege, perhaps ab nordh slope of Ford Hill.

e

Wisgara Bsearpwert. Thisg )
side of Twenby Mile az‘eoa};:. *i"}w ;’:mzls ]
4. high.

¥ : o one on north
g1 b be of Arifd sad are 15=-20

Yo kert above the Viagars escarpument in soubh pars of the city of Hamlilton.
T g

There is bare rock in places here and 1little or no undulation due to

glacial deposits. Probably the drift fills depressions in the rock surface.

Fe fail 4o sec #hatb basi« Teylor had for marping several movaines in the
digtrict west of Viagars River for dividss are gemerally flat.

e

teok 2 road thob led westward past Ancaster through a knolly strip with
mors sxoPession thnn we have found since lenving Folt Hi11,

",
s

He oonbinued on the hig h’rv Sowerd Srantford for three miles from Ancastsr.
Yo then went novih inte the Kaolly district that circlas through the N.BE,
wart of the Brantford's sheet. This »roves to be a belt of sand in which
there are scarcely smy stomes, tut the topogravhy is like that of a moraine.

The higheat ridpges are above the 875 contour. It was found on going north
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fron Copeltewm thot Talke

the rock “".b“c“ eing v

the ELE?. 3t of $he Bruntd
tieg above 1ty levsel.

11%%%e above the 850 ceatour,
level. fo these sandy vidges in
»d and 5.8, vwart of the Galt cusdrangle
rise bub ayene an oubwash of Ay ?tzzts.%arial
from the o roggiened Cooatvange of the lce over 1t ¢
thay givs;zz & werainic topograniys highest knolls in she Galt mﬁ—
z‘mg,w (8.2, corner) rise above 90U Teel.

y

e 10131& a laree ares north of
ITE, IV, I7 wmd Vo¥. on ‘E;he Gally
nart of t%m aast IIX is a cobbl

3;’3

Snencer Co. in conce:sions nunbeved III,
nap that have bare rock. In the north
1y ridge rising above 88D contouwr that
seens to be & lake har. The sirip east and south of Hayesiond that
gtands above 850 Teed has a Flot dwriace with hars mcé::'

i

"wéﬂi m*%,mi;m no the Hemilton quadrangée to the vieinity
: Un its southeast border the surface is ridged and
kmz.i.ldr fitias u?‘e *mwmﬁi is very sandy. We are disposed o chase it ag a

s ¢ R SR - T Y w1 .
TRWES v Tnds 4wy R gy gl G I N g e g
ative of the Finsl gﬁ‘%ﬂ;m.é’;x} 8 LBEE TAITON.

3¢y

ge of the Hamilion qm“{mgw we went back
. worked weabward on the lims m concessions
f@lmce whiere m&f},@“ ?*‘, a:;»f‘bmi a Vr@v\fs} i

f”‘té’r c‘”z@%fmzr‘ i’»}" i;hss e :v’-: t

AT S X 2 o o
beon in B for the
G

e ok i nesy a66 not
wut alsc un to znd above 48 *i;. in the
Bhefficld. The fivst cut in $il1 %:ha we
J Pleld whoers s small orea X ey
been weve washed o

] mna;w 7‘-5 bwi’?“mf‘ n A e b _-g;
1

ey

Le A ,53.53 1&1;&:. t.’ai’\.ﬁﬂlii p

% LR N S A ¥

vEry aumerous, Ebone
%

with noral nile

e feature

tle above

fonces

ik ~ . .\

: Yo crossed 11 £ ald

£y the ni fja,{; ang soction of & ity is
in "“M.zy‘% 3275,"3’4&1‘ Yelley 8t igh polints on the ine

enst from here ars a.sm;e;

Jume 12, 18936, :1%, (}ﬂﬁs”«:c*i 3

e went %.E. on Jighway ! tc the

Bals. Ye ‘?:“%za-:fz wend va

Boe.  Then szbout west of
ey

we naszsd ovesy a

”:"%’w'mn sheul 4 miles fron
o verly PTo., Yentworth
aras that stonds
desm b the rodl 'mt there

atmye A5 fest and found hoswend >

ig a lew Inoll of dyift 178 5 the lake 2%" 1 here is

ot 1ittle ghove the BED

Foarther smuth we fomnd ti1Y vresent on sreund 800-835 feet hub there is a

flat garfsce oa the highest nart of the prominenten,

Y& went west when ohoud & nile fror rder of the Galt map snd

crme up into vad 1&%131;2 1and thst ca

in
nsef St HE feorps, and tock ~ road leading W.85.7. Trom tds willage.

¢ k3
srosases flat srens that sve above ths 8200 tut the inke bhed sesns
to ba helow the 825 cortour.

: cgn.bmw. It ssems doubt-
ful if Leke Varren was un o this conbour hers Yo cams iato the Brantford mnap

It



Je went south on first romd west of 5i. Georze and %ook first rozd west
across a flat ares that comes up above 800 contour. This scems likely %o
be within Loke Warrven limi%s. A shallow v»it has been opened in i% for
gravel ut 1% is not well exposed.

We found flat aress with ghallow gravel nits in them along Highway 24 for
3 miles H.¥W. of Zrantford that zcen to indicate Lake Varren lavel a little
above 800 feet ag far south as that city.

South from Brantford the Gallt lloraine seens to be the limiting border of
Lpke VYiarren., The lake level may keop uo about toc 800 ft. as far south as
Osikland. Bast of Osktlond about 1 niles there is a slight ridging Buge
sestive of a beach thet eatches the 775 contour. This may be the Lower
Warren. About 2 miles south from there we noted a slight ridging at a
cemetory that is % mile from south edge of the Brantford map and is above
the 775 contoure It igs west of the hichway that runs socuthward from

Bagt Oskland, In the Simcoe gunadrangle we noted a bar in concessions VI,
VEL and VIII north from TownsendCenter along east side of the highway thas
is sbove TH0 faet. It may be nearly up to 75 fi. as that comtour is near
the highway on the west in places. 7There is a flat area west of Townsend
fenter that suggests s lake hed with upver linit above 775 feet.

The lake vplain is tub 1ittle below 775 £1. as far south as Stmecoe.

The Galt Morsine hecomss Vaterlsid near Simcoe. Its course seens %o be
WeB. ¥, from there. The higheat »oints along it are sand, &1l ridoes
rising abovs 775 £i. seem to be dune gand. 4 few remch BOO f§. Ve
wond wost from south edge of Simeos %o a towmship line {Charlottevi le=
Wondhouse) then S.%. a mile. We there turned S.W. between concesgions
VI and VII Charlotteviile. We found a few boulders and cobbles here
welow 778 fi. The ridoes west from here that rise above 775 f%. are
dones. The flat land is sandy from here to vhere the road lesves the
Simcoe and enters Long Polnt woadrangle.

The gulch 5.B. of Silver Hill shows sand and silt its entire depth abont
like the other creek Hluffs noted on cur way east. ¥We seenm to hove ne
definite festure in this vegion on vhich to bage the level of Lake Varven.

We worked westward near the border of the Tilsonburg snd Port Burwell
guadrangies to Clen Yeyer without getiting hold of any dofinlts fectures
on vhich to bage the level of Leke Varrea. FProf. Maclachlon mey do fur-
ther vork here.

Yo went from Glen Heyer to A and then back to Detroit by the
same route we came on June 15,

July 9, 1936. Prof. eclachlan revorted the results of recent study in

Coanada.
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Ee finds that the Warren gravelly sirip near Alvinston runs south into the

Lake YWarren srea on west side of Sydenham River. ’here wost & bay exe
tending N.E. from Alviasbon up the Sydenham Volley rourly %o Strathroy,
covering a ~lein thzt in near 725 £4. Trom Glencoe L‘m lske bad o bay
running toward Apnin belween ths bay in Syderhem Vnlley znd one in the
Thames Vallsy. The Thames Boy extended as far HN.E. as the viecinity of
luncey snd Lawrence,

South of this bay, land shove the Warrer level extends S.¥. to vicinity
of Dutton as we deternined in earlier studies, There is only a narrow
atrip of Lieke Warren bed north of Like Erie from ¥allacetown sastward to
the -vicintty of Sparta about B niles in aversse width., It then spreads
ove?r & wlder ares 10 miles or move wide in which the linits are 4771
ciilt to debdermine aw ncied on June 18,

Prof. Machachlan found grovel in places on the Seaforth Merainme in the
north part of the Sirathroy man vhich he suspects s the produet of Lake
‘hi“lﬁ; oFe Jpsii west and B.%. of Wanderland catch the 800 eontour,
and &#8 -hout F miles N.7. of Strothroy, the 825 conbour.

He alse found gravel arsss 8.V, Gf London up to about 340 feet which

mey prove to bo coniscted with Leke hittlescy. The Vhittlesey lewel ia s
Jittle helow 800 ft. near St. Thﬁsmas so the rise $o 840 fset near London
is not sasy to zscount for. Prof. Maclhachlar worked northeast from 5%,
Thomes and found o gradusl rise in that direction to shout 840 Teet nesy
Peris west of the ?url‘% Moraine., This scems likely to be at the W.H,
lindt of the lske. Fossibly an extra tilving &wecw@. the region near
London as it ic where the lco sheel uncoversd the peninsuls whils s$ill
pecupying the Huron and ¥ris basine. Az pravimmlv noted, the Yarven
heach shows more rapid rise on the axia of this veninsuls thon 4n the
bordering basing.

£,

Further work near nzmﬁga'z ney clear up the matter, A
Tl flt g ﬁ’iﬁ‘, I, L, S JIE, ETF RN« E s P P
«’&szgs_gt 8,°1937 =~ The topograrhie mw of the Goderict quadrangle shows
the Warren beach %o reach the 800 contour in seversl places ng far south
ag the north bluff of Bayfield Biver, 10 niles asouth from the nlace Hacw
Laghlan leveled %o on the highway 8.8, of Goderich snd found fto he 795,85
{notes Sept. 1934). So *there apnears to be no tilting in this interval,
There iz 13 ¥%. risa.".""hem is gravel ssst of ihe ridge near s road
leading north from thia nt ghwoy up bo the 800 contour hut ne higher,

The beach north of Meltlond Biver on rond hmci%ng 3.5, %o Pen Miller iu
808', A ridge at the crossroad S.E. of it iz 318', If this is a lske
festure, it will reduce somewhat the remarkable rise $o the Tumcknow River
He7e of Dungamon vhere 1t is 845! at north VYiuff of the river and its
hage is 818' on H.Y. side.

The Iuckoow map mokes the 825 contour run with the Varren heach for 3
miles mrth ta Griffins Creek. It gets up to the 850 contour 1% niles
south of 7:+:v” ghout 4% miles fron the nlsce where it is 845' by Lucknow
River side. It ig very near ths 350 contour to the north edre of the
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Hotebook 2089 316

(9) Alzonouin Lirke nlein cnbraces 1268 sc.niles on border of laoke Simeoe snd
betwoan it ond Goorglasn Bay.

(10} Sinmcoe unlands sre islonds snd weninsulars interrunting the Alsonguin plain.
They covar sboud 300 gr.niles. Althouzh underlald by limestone the drift

in these wrlonds is very strons with a larse conbribution fron

i3
i
gt
ey
[
fot
x|
H

Cenbrian formmations to the norih.

An sres of Ldze Algonguin rune SW nesrly to Schomberg and is 724' at SW end,
The slt. of Schombers is 760=776', Thigs naper doss not state to vhat heisht the
ke callsed P56k CHOeTE reachot. Thers is & masz south of Schamb:~rg ”'115;»»1?"

ghove 900Y, D14 this serve as the cublet for the Schomberg waters?

B T o AT pumem ena e AT L e % (SR PP
i RS ALSCHONVAN SN ITEN LIOES SLHtos vy

s ne piem it e
WedI VI ik
The Schomberg Lsoke clay has a thicknessof nearly 50V nenr Holland fionding sz
exposed Dy recent road Bullding. The wvarves are remarkably thick, those at
Hollond Landing avernze shout 7 inches. 5o porhans only a century wes regulired
to form the denosite The rock formations exvosed in this district are as followss

1. Pre~Combrian

Zs B or Beekmantown dolomites
3. Black Biver limsstones

4., Trenton limestone

He Utica shale
H. Lorraine shale

- ‘ -
7. ‘tmesnston ghale

-
8. Locknort dolomites

The linestons oxtends to the shore of Loke Unturic nearly as far west as
Ushawa, Phe ehales boprdsr the lake frow thers do Hamilbon but the shale beld

nariows to & narrow strip necr Goorglan Bay.

Cntaric Dent. of Mines, Vol. 45, vnart VII, 1836, h:s two popers by Prof.AL.Coleman.

2
*

Lake Irecuois, . 1=-36

ol

o Geolosy of the north shore of L. Unterio, nw. 57=74, and a paper by H.M.Eindle.
Geology of Pelee or Pelect? :nd adjacent islonds in foke Erie, op. 75-116. The
arez covered by ico at the time of the greatest extent of Lake Irosuols while

discherging throush the Mohawk Valley is showm én the colored ton.nap (Man No.45f).
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"Leke Iroguols cnd reloted ice front al the tlume of the Romo Cutlst. Scole

5 miles %o the inch.' This "related ice froat'wos worked out By Colemen in the
figld in 19732 vhen 81 yrs. of age. Belng a woorly develoned ares 1t mast have
antotled hardshin ond eplled for »luck 4o earry the study throush. The wapsr by
¥inelle?? treanbs of »n island vwhich is lorsely close to Leokes firie level so 1% 4o
dr=ined »nd water pumoed from the dreains into Teke Urie. Yet 700 peonle have

thair homes on the islond,.

July 9, 1877. Mr. B, B. Heddox of the Unive of Cincinnatl reported on loveling
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Begmn work June 19, 1937. Hstablished arbitrary benchmark at NE covner of
Thomson ~ Farven Store, 2 milos 8, of ¥omporit. Ropm 1 21le of levels to ¥pworth
boulier and alb inﬁ spyals setting fixed turning g@iﬁ%@: Ab the boulder eﬁ%au:iq%@&
elevation on largest fragment in excavation (Determined lader to be 1009.3% AJT.).
Bian 1/2 mile of reburn levels to turning point 17. (4. I. Sandbert e, oTe
Maddox) .

June 23, 1937. located U.S.0.5. benchmark 835,1% at Pleasureville, Ky. after
futile sesrch in Poxporit. Plesasureville snd Fozport ore aep&ra%é towns snd nok

ong btown heving two nenmes, a3 map susgests. Otherwise location of BM is aceurate.

milen of levels off of 3M at FPlzssurevilis., Closed sarly hecause of rein.
(it.B.Maddox 1ﬁ,m. . Frey).

June 50, 1“”?. Cormleted out rum of levels tc Thompson - Farren stors. Olosed
sarly because of ralne

Jaly 1, 1837. Ren hand levels fron boulder to top of ridge 154% with wossible
5light rise %o S8 The fizure 154 is sstablished on lavge level area on top of
rides.  This is 1163 4.7. Comnlated traverse of work. Total 3 miles. Vere
able to t-ke long shots because of good weather and moderate temerature. Amound
of leveling 7% miles. 7 mi., on road 1/2 pi. through woods. R.B.Maddox _
I

Boulder 1009.3'. Top of ridge 1163'. 5
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Ag this boulder 18 novw on = stecy hillsids sleome, there i = vossibility
thet 1% Lhes gravitated dowm Trvon higher uwo, possibly fren the top of the ridoe.
Hence the invorionce of debtowmining the hoight of the ridgs.

The present alt. of the bouldar is sbout 100V hisher than low places on the
divide wast of Licking River south fron the Chio Valleye It gooms doubbful 4F
this divide hzs been lowered 100V by erosion since the boulder was devosited,
though some lowering no doubd has trzken place 1F this bhoulder wes brought in in

the early part of the glaelal enoche The smount of lowering of this divide since

present on the ridgss and slop=a within 1tz nres.

stage is, therefore, ruled out. The only questlon now seems to be whether nonding
sould have oocnrrved to this helzht in the Harly (patermary glociation. If not,
the ice sheost wos the depositing agent ot its sits.

2 early slaciation, ons could

(E‘

If only » scanty glecinl denosid wos made in th
naturally expect ounly scattsrsed houlders to be pressrved. The brolance of evidence
seens So favor thls interpretation.

Some light on the subject may bo obisined frop the omount of reduction of
the Kenseon 4Arift sheelt as thisz boulder ls likely to be at lesst av old 28 Kansone
Betinates by Gordon and by Haln in ana indicate about 50 of average evosion
there, Thig being in a clayey £ill, erosion may have boen relatively renid or
AT %gfﬁ in 2 devosit of gravelly or loose itexiure tholt would »ermit waber to
pass throush 1t more fyeely thon would Be the cass with a clayey devosit. How
wuld the rste of erosion of this cleayey $1311 compare with thet of such rock
formations as oocur near the site of this boulder? It scemg vrobable thoat srosion
would be much glower in these rock formations than in the clayey $ill. There is
some advanbtasze Tor erosion in the nressnce of gteen zlones st the oubset in the

rock fomations, for run-off ig likely to have been ghow on the Kansan drift sheat

until channeling had got & pood start. What percentaze of nost-Konsan time ia
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involved in developing good chennels con oaly be suessed, but it doss not seen
likely to have taoken more than 257 of the time. It should then have zot about
to the nresent sisto of sresion thot the Illirolan drift dis-l-oys ~nd it dr-ins
quite fresly :nd et o sinilar rate to thot of the older ¥ensmm drift. There is
some qualification of rate in both drifis on account of the losss capning, s

loess permits waler to soak in more than clayey $111 does. Its effect is 1like

that of the lock of chamnels to give = slow robte of erosion. The combined effect

may be such a8 to moke the evosion rate as slow ns that on the rock formations,
This belng the czse the reduction of the district arcund the Boworth bowlder nay
be about B0, If the houlder is of Hebraskan asze it may be highor ut not more
than 70% higher, thus reaching werhans 75'.

The aversge evosion of the Illinolan drift in I11l. zpmeers to be only 15Y.

The erosion of rvock formatlons in vost=Illincisn time is 1ikely to be much lssg.

y keening with cheervstions

ST £y

s

£ Konson drift seens to favor the view thot the divide west

P A 4 . e
of Licking

wng denosited. Bo thore seems little or nothing to supvort the view that the

Guobternery slaciation Kengan or Nebrasksn seoms likely to have reached the site

of this bouldare.

The boulder 2t Farmers??! was denosited in ground bub 1itLle above 80V 4.7.
80 1% may have been ralfted thers in vonded walers. It is now in & ravine thot
secns to have been cut since the boulder wae brousht in. There is, however, a
»ossibility theot the ice sheet reached to Farmers??? in the early (materasyy

glaciation. (see my letter of July 14 to Prof. Bucher under wh888 direction

the leveling wss dona)
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Tmcknow map, = distance of 7 miles by tho course of the beach {4 mile
north and 3 n ’Ees eastward). The lower Yarren heach chich nsltes th@
turn from nrjrth to enst is nane the 835 condour. I'i:f«:z srest my he g Fow
feot hishor.

The fundy beach 1z 765' at the north edge of the Iugknovw map and sravel
coats the slope enst of 1t up %o 774V 23 Zetormined in 1934, This heach
is 720! ot Goderich =5 it shows = 2imilar rise to the Ynrren hoach or
45 ft. in the 18 niles, an average of 2% ft. per mile, was, like the
Harren 1t may vary groatly in $11t eate. It was only tmwe& four nils

into the Luckmor gquadvengle and was net acted hedween 770 o =nd
Goderich.

The Coderich nnd Lucknow maps show no avidence of rideing of Lhe pluce
where Taylor has s%Goderich Moraine". The fires moraine is the inner
merber of the Port Turon Moreinic arsten. I% hoa aons farther bheck
rrom the Lake Huron shore north Tron Maitland Biver, then south, the
dintrnce being 456 miles while south of the river 3% ia Sé*w{%- miles.
4% the north edge of the Imcknow ner 1t is 11 miles from the Huron

5 %z

shore = theres belng on abrund turn enstward near the Iline of Huren and
Bruee commbies,

There are three menbers of the Pert Hursn Hovainie arsben dn the Tuoke
now map. The Coderich mep indicntes that the enstern mewber crosses o
the east side of Maislond River Just belew the meouth of south & ai%“‘ snd
River ~nd runs scubthenrd paralle?) with the othey rewmbersz to the Geyfield
Aiver. 1% %ga represonted only by nolls farther south and nod o é:::" inite
ridee, and thoe$s dle oud mthm Z’ mileg., TFerther south 1% is nrobably
narred with the zaﬁ.:?.zﬂ_e mambar and liss west off &agiy Bivey, s
southern trivutary of Bayfield River. There are howeCver, » fow knolls
east ofhs FagRiver that rise above tha 900 gontour t}mﬁ ng pertain
to the Port Huren uysten.

The moraine noted of Clinton in 1934 runs noy

vart of the Goderich nap t¢ 1ts N.E. corner, ]

border of the Luclknow nsp nearly 4o whers “nitl River enters the

WY It is closely sasoeinted with the Senforih “’I:::rt.im which Yuns »orih
mt@ the 8.W. part of the Wingham map from Sesforth and crosses Maitlond
Biver where the stream mms wesbtward from the Tiy sghan inte the Tmeknow
quadrangle.

(HEs On %hﬁ S E

LRSS R Q23R8 RIST M esds

Toylorts Tmesn ‘oraine is tracesbls only half way scross ths Vingham wep
end is p wesk featurs there ss well as in the Sezforth quadran 21,

The Hitchell Moraine is well defined in the Senforth guadrangle but
tecomes diffuse in the Winghsm and mpresemeé by scattered kmolls which
ccmé to Maitland River about & niles below Winghsm.. There ig & diffuse
Enolly topography in the nart of the Wingham map north of Haitland River
%ﬁw% is diffienlt & iyztefprét.

he Helverton Moraine of Taylor is very clearly tracesbhls serose the T.9.
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corner of the Stratford map -nd northward across the west nart of the
Conistogo man, But it becomes difiuse on the Palmerston nap. It nay
run nordhward to HMi. Forest passing the headwaters of Maitland Hiver.
Another course is northesstward to the .7, corner of the Orangeviile
nap past the 5.0, end of o nrominent esker.

Ihis moraine is the ou viost one thel geeuns referable to ths Huren
lebe. Fost of 1% there i o rv-ther high srea without distianct worainie
belds, bul sirong moraine seis in in the B.5. nart of the Conistoge
quadrongle and the esst port of the Stretford quademngle with oxtensions
into the 8a1% amd YWoodstock quadrangles. The roluatlion to ice lobes is
a0t clenrly spvavent.

Thors 1o ﬁ%ﬁtnng moraing 1 \ STEY p
cabside (wost of) the Paris-Galit lorsine. A h
Crangeville cubches the 1720 contour. “he west
ig nesy the 1620 conbour.

[

base of i,hfs 3:@'\;*\-5&1*;& there

The Paris-Galt noraine muns seross tho oo skbpart of the vl p guedrangle
sovilie quadrongie. It thon

% p ; od W R X
and bouches the 8.0, covuer of the Urs

5

snyarnes bha west nart of the dolion goadrangle keeping up on the
agara escarpnent. It is wmet there by the interlobate movaine that
:iesg north of luake Untario and vperhavs Cinds in i% 2 correlative for the
Untaric lobe was neay Hhis noraine vhile 1t formed the Parige-lalt norainie
sye te‘am. ‘*’me Paris-Gall system is now corvelsated by Taylor with the Port
Huron Horainie systen 't;}*u*d;z there is need Tor more field work from the
Splion qmﬁmgle around te the lucknow snd YWinghem guadrengles through
%haa &31@?!&%3& tract weg* of Luke Siscos snd South of Georgian Bay. In
ie maps, this nay be difficalt to dear up sabise
in the Tigld zeems neceuszyy %o properly inter-
et ha awmm@/z wasl of tne FParis-Gall systen in the Woodstoek, Strat-

5

ford, € FOBE GOE0, i Loy | and Urangevillie guadrangles.
9

*‘""Mfarﬂga Parther

In guadrangles further wost and south, & falr corvelation soems 1o have
ween worked out. The Hilverbon loraline however is distinct only o the
central part of 5t, wgy'g man. 1t thers begones merged with the i tw

chell Horaine,.

“w

Sept., 2, 1937 - I went with Doneld Haclachlsaw to etudy further the
sheore lines in the Goderich »nd Imcknow guadrangles with the new topoe
Faes a'p:ﬁib e ] ia he

o
3

E’z‘s

voased Frow Port Huron to Snrnis, Can. and went east on Highway 7 %o
s rood that runs nordh to Arkons.
nelachion me 3vacsd the Yarven shove along the soubh side of the Port
Iﬁz?‘.’l‘f}ﬁ Horaine up to Highway 7.near Warwick. It then turns south and
tesves Sydenheonm River on vhose north side 1% Jes from nesr Syoming %o VWarwick.

loge
£Y

*The Seaforih Horalne has & svur on its inner bordsr that exbtends clear up
o AuBabie Biver at Arkons, ithe cemetery in the east part of the vil
A

-
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river at a place marked "Dam and PowsrhousB¥on the Parke Hill nap. This
sour is very ssady and grevelly. It is aigher than the Fort Huron noraine
directly north from 1%, that helng .0 ~up to 800 feety vherens this
gpur 12 up to 8380 Fft. in vlaces in S. part of the Park Hill nap and is
841 ft. about a nile S.E. of Avrkona.




Te went norih through Thedford o the Piret voad that runs east across
. -
5

AuSable Biver, This i z% the dlufl of Lake Algoncuin vhich stands

near HAhL’' here, e were near , > miles, The bluflf thars
turag north. Ve continued enat o a‘rk-.i:; 11 viliage, then went norin to
doray @orners and Trom tiers ,:is*f- ahout 3 unilaes %o tho Yarren besch. Ve
then followed the beach norihward inte the Godsrich quadrangle nsking
siight ~lterations in the position wa had glven 1t in vrevicus mapning,

The beach 1s but 1itils shove the 770 contour here, prolably 780=785 fest,
e traced 1t to the first road south of Bayfield River at a schioolhvuse
11 miles east of the ma& intersection with Bluewater Highway in 5.B, part
of Bayfield. Less than i+ mile zast of thls intersection, the Lunly beach
is cut by this road, and 1%; catehes the 700 conbour from here north for
% mile vast a cemetery on a road thai rans %o there fron Bayfield., This
is sbout & mile south of Bayfield River,

el

K

He crossed Bo the nordh side of the river and found She lwndy bench there
along tiw 0-senbour fa'm;’i e slver LIafl north on sast 3ide of the
bighwey thet rons from Bayfleld to Clintonms This highway crosses it aa
it turns casdward and agelin vhere 1t btates s recourss

Thers is & sandy hza ot sasbward from here bto the Warren beach. The land
ig sandy also south of Bayfisld River Below the Tundy beach sz well as
sbove 4%, The river seems to hove workaa the sand down as lake levels
dropned.

e found a V34 beach mark close to bhe Warren Beach at the place vhm*ss

5
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thiszs highwey turas sast. The upper .a.?.u.w of the beach medorial hore 1s
Ey

we found the beach keeps below 800 feet except abt two places zbhout 3
i

}.‘aﬁa south of the Goderich-Llinton highwsy where the may shows it o be
hove 800°. 1% is ?i}ﬁ,a at this mgmmy as determined by Machachlan by

19 veling fron ,&Zﬁgﬁ v o The noper limib of bLeach neterial sash of 1% 1is

aoh wore than 800 feeb. Horth from vhere the 800 contour turns omst,

about 3*- mile north of this highway, there is a cohbly flat extending to the
Plaff of Haltland River vhich was covered by lske Yarren. A seoond ber

of Lzks Varven on soudh side of the river is 787 ©%. where crossed be the

lgheay.  There arae gravel vits in 1%,

There 1s an oxbow on M. side of 7 j‘:;”"t@.uu River cast fron here thab is
below 700 conbour which may he a plvercorcelztive of Euke Tundy., There
ig = berrace on 8. side Jusd above fthere that is above 725 econbtour which
seeng likely %o mark the river flood plaln in hake TLundy $ime. Back of
1% 18 a narrow 800! atrin like a bar which seems likely %o be a river
Teature connected with DLeke Varren., The presenb river there is 075 ft.

7. 2ide of the river scouth from Ben ¥iller

There 13 o hroad %errac .
y and has a Little area whove 8507 which zay be

thazt iz parily above O
of Lo arven tine,

Just below the bend F. of Holumesville, therve is & broad terrace below 8753
sontour. The river is 778! at this bemd. This terrace is as hish as the



abandoned river course leadlng south past Holnesville, the gravel nit
in it near the highwey beiag ot the 850 contour, The fterrage atb
Holmesviile is » 1i4tle zm.,,ow 875 £b. coatour, probably sbout 870 %,

There seeng to have been & zlscisl draimoce sasiward $o Haitland Rivar
near the border of the Goderich and Tucknow maps through a gep in a

G ) im. Yhers may slso have been southvard drainase down Sharp Oreck
trs Helbland Hiver at Ben Miller at the eszaat horder of a lster noraine of
the FPort Huron system. If so 1t would heve drained up the vresend
viver %o the bend and net the stresm tha$ cume down the vivor. The
terraces bebween the hend of Maltland River and Ber Miller seem %o

ey fggf’ down the present course of the river and thus sesn to he

Mo deam o e lmamin delaen  ea ance® 2 Manae Bumia eem  mme aram e o wn® AT B Yoo ERaacds Tleuase oo
LD R A

Tnags.connechad with the Peort Yuron Moralinie
system. They mey correlaoté with Lske ¥Yarrven,

s Elney plmeed s A
33 RIS ZABGIaL

Yo crogsed Hailtland RBiver at Soderich and wenbt on the “Bon Miller® vand
o the Yarren Leach 2% the two cemsheries. It satshes the 800 sontour
in hoth ceneteries and is S0B' on 2 H.We=B.4. rvosd nesr Mge north sdsae
of the Goderich wave This seems to mark the urmer linid of lLske Warrsn
1 thig o &sg"%g,,:'_ggw- wre 1s s ‘\%f',””' Sonth 66‘2}/‘&‘:&1{}@?’; claoy "w}ﬁ the north
Bluf? of the Maltland Biver here with o gyavel nit 4n 1t, JMast frem 1%
ig o very flat clayey plailn that 19 wardly sbove 825! tut is not much
above 800V at the river bluff near the cemeteriss. A& roraine of the
Port Huron systen has its inner bordsr about a nile east of the comew
terizs. 1% rung scudh indo o bend of ¥nitland B, below Beun Hiller,

We roburned %o Oodarieh for fhe night,

Sept. 3, 1837, Goderich, Vanads = With %&m&whim wa drove north on
Bluewater Highway to Dunlop, then snast to Toval and 8.E. from thors
coming to & YWarren shors line a 1ittle below the 800 contour. This is
veobably the lower Yarren that is 787 on the highway 8,.E. from Goderich,
tat we saw no definite shore Lline sbove the 80U contour.

ook & Toad running north on i 5 ovf » Port Huvon Yoralioe
whout 825 4. Ve burned west on rosd lesding to Loyal and found s
ren heach aboudt on the 800 contour. YWe frsced this nerth oan the
road a nile sast of Loyvail. The bench ig abwove the 800 sontour snd
hears away from 1% In passing movthward, being sa.f}mﬁs 40 rods east of the
contour at the first Wel, Peoad. 4 lover beach lies just balow the 800
contour on this H=8 wead. They both @a’:r east of north when they cross
the bed road and were visible for shoutd ‘% nile to the north vhen viewed
Progm the B=% rond. Yo ran into Hile bud saw no definite besch on the
road that runs ¥.8.%. fronm ¥Hile. :

3
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“e found the lower Warren causes the lecps ia the 500 gontouy near Boune
dary lUredk snd south from the creek Tor a nile o1 nore.

&-f{

he highest ¥avren 1s fully 825 from Boundary Ureel to Ludknow Riverw,
Thers is a g’z‘”val Pit in 4% =bout ;?;- mile S5, of }L:ziﬁi""iﬂ? Biver that is ab
825 contour. This is shoubt + uwile south of the 845! gravel bar north
of Tacknow River so the il mey nobt he in the highest nart of the heach

south of the river.



The 845! har is too high to mateh the level of the uighest Uarren farther
north for we ran levels down to it nt a schoolhouse W, H.¥. from lafeking
end found it to be only 839' at this schoolhouse -~ nearly 4 nmiles north

from the bar at 845' on north biluff of Lucknow River. The highest iarren
where normally develoned seens to be up to 380 ft. only at the sharp hend

near Lothian about 1% miles from the north gdgze of the Lucknow nap.

The lower Warren gets up to the 825 contour west of Hafelting »nd seems to
be near that contour for 5 miles north to the bend neer Lothisn,

We found another festure difficult to explain in e gravel denosit st top

of a bluff east of Lucknow River, about 2 miles nearly due north from
Dungeibom. It there covers o southward extension of the 850 contour and

looks 1like az beach. A terrsce on Tucknow River west of this har isg

above 825' and scems to mateh the normal Warren, as devalcped directly west
from there, both bhelng a little shove the 825 contour. The Imcknow bluff is
up to 850 contour jJust west of Dungaunan on east side and nearly to 1t on
west side at the growsel bar. There is alse s shallow grovel vit on o st side
on ground zhove 880 fset. It thus appears proboble that the river had to cut
across ground at about the level of the gravel deposits and that it spread
the gravel before cutting s trench.

For about a mile above the highway crossing wead of DuagfLﬁau there is a

aich narrower valley than above thers at the place where the terrsce was
developed that stands above the 835 contour snd where zravel is found on

the bluff east of the terrace that catches the 850 comtour. This gravel

and that on both sides the valley west of Dungavhon may be a fluvial deposit
connected with the beginning of the flow of Lucknow River in its present course.
It had earlier dischorged into Sharp Creek snd thence to Maitland River in s
channel & 1ittle below 900 feet. It may also have run next in o lower course
vassing the headwaters of Boundary Creek about a mile east of Dungmwnon,

This iz at about 875 Feet. Follewing this 1t may have teken its present
course and as a Tirst plece of woﬁk §bread the gravelly coating west of Dun-
gsithon that above the 850 cnntaur two miles above Dungafinon. Then as

it was ?ﬁﬁ@ﬁing this tract below (south of) the terrase it meandered

enough to nroduce the terrsce or was held at that level by Lske Werren whose
shore was at the bend of the river about a mile west of Dungmunon. The

Warren waters may have fallem a 1itile short of reaching the top of the

gravel deposit on north side of this hend but have been near the level of the
gravel on south side or not much above 825 feet. T:is would bring Lske Warren
intc a normal nlane consistent with 839 f£%. ai the schoolhouse west of

Hafeking four miles Tarther norih.

Ve ren east from Mafeking scross a woraine west of Iuchknow River that
crosses to the east side of the river just bhslow here.

Lucknow Rivar has a broad cobble strewn vidlley here stending in »art above
875 feet. This seems to find continuation scuth on the esst side of the
moraine that passes just east of Dungdinon and eventually reached Maitland
River. Another moraine, on which Belfast stands, separates this line of
drainage from one east of it that is but 1ittle below 0 £t. st its nloce of
denarture from the present course of Lucknow River,

The village of Lucknow is ia the broad line of glacial drainage that is con-
tinued in the lines leading to lnitland River.

A line of glacial drainnge comes into the Lucknow valley from the west near
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the line of Bruce ond Huron Counties. It is a narrow channel about 1/¢ nile
wide. that runs clear through the morsine west of Lucknow. This noraine is
excentionally wide, 4=b nilles, directly west from Tucknow. There is another

moraine east of Imcknow that runs south near the e st edge of the fucknow nEp,

and has Haitland Miver on its outer or east border in the south nart of the
Tmeknow map. This moralne nseems to be o meuber of the Port Huron s8y8 bem.

We found o few vlness vhere slight develonment of gravel hes c,hes ooour at

lower levels then mm Horren Beach. Tha :mﬂﬂ@‘ boach was traced in 1934 for
about 4 nlles sovth from the north a&gc, of the Lucknow map. It is about 765 £4.
a2t this north edge. L}f&i«‘ re is a weBk beach at noarly 780 feet, south of Tauke
now River, nbout 2 miles west of the Yarren shors.

4 faint beach or ridging of sandy gravel was noted near the 725 contour 1%
miles ISH of Shevpardton, snd also on both sides of Boundary Cresh near the
726 contour. The one that is nesrly 750 £b. seems to be near the Lundy level
for this 1atitndse,

te wenb beok en the Bluewnbor Uizhwa cabe Ve then sont west %o the
Irke Muron shore snd took » voad nenrest the lake from theve nearly all the
way to Sarnisz. The course is marksd on the ?e?:i&*(ﬂ}. gy Ye reaghed Pert Huron
for suner aud reburned to Aun Arbor ot about 9 P.M.

M:’ %5':3 Ty
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September 10, 1937 « in sdvance aheet of the Smith's Oreelr gquadrangls in

Ste Ulaly Oounty, though laching contony gives n falr ides of the latiitude of
m waberlsid vart of ‘?:h.f, Port Huren noranive. Its crest 13 673-676 at south
Mt of Black Biver neor Vadnss ., 660 fsst nt the Grand Trunlk R.3. crogssing,

65(3 feet & uile enst {315' iw\mm.. wm 650-651 feet Tor 2 milss farther south. Its

orast i3 648-640 feet at Uratiot Joad (U.3. Highway Wo. 25) w1 mile WSY from

NMerysville Corporation limits,

: vy o

The spillways noted by Taylor in Men.B3 U.D.0C.8. ond showr in Bi- Ze 10, o474,
get in lsss thon » nile south of Cratiot Road, in ‘“’rcs;. 1 &2 8%, Claly To

?5 ¥. R16 . The second one in 5% part of Dec 1, s 628.7' sand one in ;‘éu nart
of Seec, 12 s 622 M. I% 171 be Lwportant to deternine hov rmeh sbove the
level of the beds of the snillw-ys the deposits nade z:ry th@ streamg that formed
theve resches. loke Lundy woters were at lenst that b teh at the hesd of the
spillwaya. Maclachlan ?ms found that gravel denosits aﬁ the SW end of one of
then are 620 feet or in harmony with the Hllkion beach on the $%. Clair snd Brie
basina, It is important to Jeternine whdhor the lake in the Muren basin stood
sey higher than 6201,

L‘l

The advonee sheet of the Goodellig guadrangle shows the Whittlesey heach to he
755 £t. in Sec. 31 & 30, Wales Tp. It is about 758 in sast vart of Sec. 6.
The Warven bengh is 691-696 .on the diagonal road in Secs. 12, 13 & 14, Vales Tp.
T6 N, B 15 E) and about 698 in Sec. 1.

an 548 U hatwe

ghay than 6 hetween
3 1

In the Adsir cundrs a 4% snrenrs (o he Mutd

Lo 3 aaxd \iwﬁvl&ﬂn s lw e

oy 1
and Richmond, for ‘iuttonviﬂe is 595' and a mile N. of luttonville, 708! nesr
the Yarrven bsach.
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This raises the cuestion vhether the beach in Secs. 1, 12, 13 & 14 Veles is
not a Lower Warren. A sond ridge near Goodell stotion seems to ba a litile
sbove 700 fH. but heing sand it may be drifisd un to a higher level than lLiske
Warren. The Yarren shore near uttonville snd Richmond is not so ssady, sand
smomears to be ot Lake Yarren level at about 700 Tt.

In northern St. Clair County the VYarren bheach reachesg 718 £t., bub it scons
to be not more than 700 Tee$ where the Port Huron noraine is ecrogssed by it

on north side of Black River near commers of Sees, 26, 27, 34 & 35, T 7 H,

k 186 &,

Qctober 7, 1937, I vent into Jackson County with Ceorge Stanley to aee the
sgker and sccompanying Teatures in viecinity of Well Loke. ¥We exanined Tirst a
bouldery strip in Grass hake Tn. (T 3 8, R 2 ). This runs fmm near the center
of Seec, 13 ¥SY 1o Wolf Lalke immsg ‘%evee. 14, 3B, 18, 21 & 22. The bounlders

are on the geneval level of the district and «41 3o on slopes and in lower aress.

A few mits were noted in which houldere are included with course cobbly grovel

st varicus donths. The beds in some canses dip westward ot very stesp angleg.

Ona of the begt is in the north part of Sec. 20. This iz ‘n the face of a hluff-
ike rise that prebably reac fully 1000 Feed for the volief ig fully &0 ft.
hove ihe marshes on the "sords.z' of Wel? Twke that are M0V, Ve interpret this
boulder atrip %o be older than the ouitwash of the Mississinews moraine snd not
s devendency of that morzine. Its eastern end is about a nils west of ths
ovber edpe of thet moraine and this interval is occupled by a gravel plaln
that seens o be of Tiner meberisl ithen that of tlhe bouvldery strip. Ve went
to the efaige of ths Higsissinewa moraine on the line of Seecs. 18 & 19, Shavon
Tpe, Veghtonaw Coundy. It iz made w of bowllery, cobbly shifd with hurnmoclky
topography standing only = few feet above the bordering outwash plain,
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This plain is above 1040 f“e et in the ¥V wart of Sharon Ty, near line of
Sees. 5 & & ~and probably ot simi?&;::fa* albitude in fogs. 8, 17 & 18, This
vart of the oubwash nlam in Sharon Tp. is drained by Hill Creck, a territory

of Huren River. The bhouldery atelsn in Grass Inke Tp. drained to Grand River,
the divide veling near the county line of Vashteusw and Jackson Counties. It
is probable that the saters that laid down the outwash plain in HW  Sharon Tp.
found westward dischorge while the icesheet was forming the woraline and the

¥Mill Creok &;u.z.ui.ug“ cene loter after the ice sheeb diww}) vsm.t.wé.' thove uwi'ﬁé’

gome advanbtage 1t possessed sbove that of the original westwsrd drainage to
Grand River., 4 similay shifting $o Haisin River dralmsge %ook place in
stresms gouth of this bounldery etris» which originelly drained wosbtward to
Grand Tiver. This involves the idr;z} drainage of Gooze Gresk a2g well a8 a
gtrosm that rans through Sees. 24, 23, 22, 27 & 34, 7 3, R 2 B, vhose head

is within the limits of the bowldery szresz in K vart of Secs. ‘"’“"‘ & 24, This
interesting shifting of dralnsge needs z %E'ﬁ}?@wl&'ﬂhl&ﬁ men wi th 10' contours %o
nake interpredations comrlete and satisfactory. & large area now tributery
to Raisin River extending as far easht as the Ft. Wayne moraine near Manchester
formerly drained westwoerd to Groand Biver,

After exar ninv the houldery steip In T 38, R 2 B, we drove into the arss
doversd by the new map of the Jacdkson guadranglo entering it on line of

Secs. 12 &’: 13, T38, R 1 5, %Yie come to = t111 ares near corners of Sees, 11,
12, 13 & 14 that is bovlder strewn and has o “at;wr clayey 111 exnosed in
ditches near the section cormers. This hos 1685 awells that rise above the



1010 contour. There im_gansmlww other smnll areas near hers that are
svove 1000 4. and soue of these are gravelly. The Orass Leks ocutwssh plein

is obout 1000 4. in $his vieinity. Points on &% in Sec. 1, T 35, R 1%,

are above 1010 f3, =nd thase are not boulder strewn, nor is a slight promin-
ence of gravelly nature at mitdle of the line of Secs. 13 & 14 that is 1006,
Boulders are, howevey, nresent ab 2 litile below 1000 on the road lssding south
from the center of Sec. 14, pms&bly as high me 980 4. snd they sre conspi-
cuous on the slope to the scath to below the 960 contour - oy down to the

nizin that marks the glacizl drainage from the Ft. Yayme noraine.

Ye pext examined & moraine in Secs. 27, 28 £ 25, T 38, R 1 B, It is strewm
vrith houlders and has a feirly definite rerzinic btonogrephy with knolls 1020

» high. The esker called "B1ue Ridpe® on the topograrhic mep seeuns to
star‘h in the BV part of Sec. 28 apd to be superimposed on the moraine as ils
clogsing features of deposition. The morainic topography is present about to
the center of See. 25. Further 5Y there is the cgnsﬂimus esker "Blue Hidge®.
There is & gap in it west of Cranberry Lske about ¥ mile wide. It is very
through HSse. 31, T 3 ﬁ and See., 8, T 4 $, 71 By ud 1t iy less

prmﬁn&mt in Secs. 1, 12& 13, 7486, B 1 W, Grend Biver passes Shrough s
gap 1o it In Becs 12,

e
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Where most prouwinent, the ervest of the esker is 1020-10%0 £%. or nearly 50 .
sbove bordering plains on each side. This esher sorries a remwryinbly convse

material with boulders and coarge cobble included in the gravel.

t seems Lo us probable that the boulder striv In ¥ 3 8§, B 2 B, the norsine in
T 38, B1E and this esker are sll near the junction of the Sapginow snd Hurone
frie ieg movments o & sort of interlobate feabure, like o s*zwaargiml spuy
on the J,ui;lﬁ%" Bordar of ¢ morsine which comes indo the Jackson quadvansle én
the north side of Kalamazos Hiver and murves around to the south emhmuing

the hesdwoters of Gromd Hiver and Goose Cresk, n tributary of Heisin River,
Bunday Hill is in this vart and Proscect Hill is neayr where it made the soulle
ward tuwrn. The esker comgs to it nenr vheve the burn is made.

(i e el s -
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enat fron the S & 48, ﬁ'ir{)&gﬁﬁ

flat cnd were surprised | az}ﬁ&m slong the
”ﬁaﬁ@ié@ er in border fields., The goil is loaw pebbles. Perhaps
this flat aren has o lrke deposit over the *i:iil’i’. T pREYes iﬁ ;srmd Tor gollecting
well records heare :mﬂ 4 wful inspeation Yo cleay up the

nature of the surfs “‘vm“t’i
i‘

Gatobar 25, 1837 == I want wlith Pref, Holnh Belkmap into 5t. E‘sﬂi:" County %o
exanire the saﬁlw&yg aeross the waterlold Port Huron Horainesns ziven on the
Snttie 20 ond Smiths Creek waps (Advance Sheets) of U.8.6.8. Ve wont east from
Gratiot Ave. on a road s nile soubh of the line of Trse 3 & 4 N, 2 14 B to sen
if 3% shows any traces of the highest Algonguin shore of Lake St. Clair but
were nrobably oubtside its limits o snall Praction of 2 mile.

e found the Emmett Horaine is “"Blfijtiﬂ north vart of Sec. 36, T 4 ¥, 1 14 E,
shove the 630 conmtour and has scatiered boulders with the sand aboud zg in
Secs, 1, 11 & 12, T 3 W =8 noted in June 1934, E’sin@ther or not the sand a$
levels abora 5?3“' is 2n Elkiton ferture is neot clesr. Ve went cast inte St.

Glalr County on line of Sees. 30 & 31, T4 ¥, R 15 B, There i a clay soil
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nearly to the esst ond of the section line hut there is a sandy soil
near corners of Sees. 29, 0, 3L & 32. It is sandy on the line of
Secs. 29 & %0 northward past the guarter nést and avharently un %o
ahous 640 Tt. or 10 £t. below the BM at norih end of the Section Tdne.
Tris scems too high to be referable to the Blkton lske siage.

Te went oast on the "isisner REoad® through what Frof, Belknap says is
considered the best farming district in 8%, Clair County. The soil
generally is clayey bubt thers are occasional small sandy spols. This
ig the condition as far east as the corner of Seee. 20, 21, 28 & 29,
T 4N, R, 16 ¥ - and down to about 620 ft. from 680 fi{. vhere we
turnad east,

The mend bscomes more conspicuous on the line of Bees. 21 & 28 but
clay soll is fully as extensive. This sand is between 614 & 620 in
altitode. We went north on line of Secs. 21 & 22 vrising from 814 %o
618', The sand is more conspicuous near north end of this line and
alightly ridged or wavy. This is near Belles River and we suspect it
wan brought in as a delta deposit,

We wont weost on line of Bees. 16 & 21 rigsing to 623 2t weat end., Sand
is nore comspicuous here than further esst., ¥We crossed Sec. 16 on a
road near 5. bluff of Belle River but found only thizn amnd ﬁa&uﬁg sand,
We crossed Belle River at a mill in west part of Sas. 15, Ve continued
noerth on line of Secs., 15 & 18 and found sand mors consplouous near
north end of line than near the river and at aboubt 620!,

Continuing north on line of Sees, ¥ & 10 we found mere sand in north half
than farther south and ab aitiﬁuﬁu about 820 fh.

We went oast on the "™Hart Head? and foumd sondy land in sast part of line
of Ssca., 3 & 10 at 614 £b. and thers are sandy svobs further sast to the
pauic of the St. §lair channel nesr niddle of line of Secs. 2 & 11,

This road takes past the S. end of the loop made by Pine River in this
St. Clair Valley. There is & sandy strip east of the north flowing part
of Pine Hiver in and near a cenmel

&
a few rode 8. of {linton 5t. sboud
5 He

ey
TYe ?hﬁ river enters
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% nlie north of the

There is low land on Clinton St. for 410 aile west from St. Clair River,
bub at Yine 54. the low land extends only o few rods west from the river.

A gtrip of higher lond extends south botwsen Jordan drain and this low
ares a 1little heyond the township line and there is also an extension
beyond the -town line on west side of Jordan drain. This higher land may,
however, be ocutside the limits of %the Port Huron moraime from Clinton
Steet wothward, This ssems to be sugeested by the occurrence of gravel
denosits north of Clinton S€. orn tie west side of Jordan drain. This
draln is cut down at its south end to match the old St. Clair channel
west of the present river.

There are sandy deposits on Danford Noad at the B%. Clair city boundary
between Clinton snd ¥ine Sis. that may lie oulside the Port Hurcea Horzine.
They are & little below 620'. The grawel north of Clintcn 8t. west of
Jordan Drain is probably fully as low.
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anatner ﬁf??em deposit ie S.E. of Tewn Hall in the H.¥. part of Sec. E,f
T B w. R 16 B, 1% is 820-625', Lt is on the west bank of "Angel Causy /¥
drein® at 1@' or wore sbove low land along the drain. It remeins to be
deternined whether these nre cublwash deposits of ths morsine or instead
are connected with the evillways and thus of the age of the Elkton beach.
They are far belovw the level of Take Whittlessy whick was ynrobably as

high as 700! here =~ 8o it seems more probable that they zre of the age

of the splliways and mark the level of water in them before the channeling
was completed or hefors the Elkton water level wes lowered at the close

of that lake stage.

The depth of these spillways 1s so great as to sugpest their being cut
to some extent later than Blkion time. 84. Clair River may have divided
its woters between the present channel and these cld cnes while opening
its course through the Port Huron moraine after the time of Lske Lundy
as it did south of St. Glair city.perhops dowm nearly %o Algonguin level
or 600+ A, T, This is suggested by the low altitude of the Jordan drain
in its southern end. It is orened widely helow the level of the Elkton
‘heach.

The northernmest epiliways (in Sees. 1, 2, 11 & 12, T 5 W, R 16 E.) have
channele with beds ot 630635 ft. These seen to match the Elkion stage

of Leke Imndy but the Angel Creek drain may have continued a little longer.
Thne Brandywine snd Jordan drains aseem o have been in operstion down to a
later time. The level at the hesd of Brandywine spillwey has not been
determined, bui the head of Jordan spillway near corner of Sses. 17, 18,
19 &30, P 5 W, R 17 B, is about 81& ¢, and close io 5%. Clair River. 1its
bank there is scarcely 625 ft. {624' on St. Clair map) as deternined

by h&nd level today, starting at St. Clair River with assumed elevation of
E76 £t, This ie the head of the east spillway of Jordan drain. The wesi
spillway starts near the river s mile farther north and seems te be fully
a8 low as the emst one.

FThe bed of Brendywine epillway szt the range line corner of Sees. 7 & 18,
12 & 13, 4s 620-8221 but sand on ite esst benk near the R, crossing on

‘l %,
ine of Secs. 7 & 18 is 830 ft. The woter level in the channel may have

been that high. The hed of the Angel spillway is 620621 Ft. at the
Fasbender School. This creck or awil1waJ is sbout 1/3 nile wide heve

and seems to be wide to the B, across Sec. 12, TH W, R 16 B, Its

benks =re sbout 630-832', The gravel ﬁeﬁagit nesr the town hell st
6206258 412 on the west bauk of fngel Creek and as shove ind icsted may be
connected with this epillivay

The Srandywine snd Sngel Creek drains unlte before roaching Pine River.
There is & gravel depvsit at about 611 ft. on west side of Brandywinenear
center of Sec. 26. This is about 10 ft. abeve the botiom lend on Pine
River,

There is an islsnd betwesen Hurst and Brandywine Cresk drainsg mainly in
Ses. 23 but extending into Sec. 26 that is »robably fully 628 ft.

Further study of these spillways may follow the recei@t of the Port Huron

end S%., Clalr mapsSe



Ve returnocd via Marine 0ity and the road that runs west ahove Robertls
%znéing.éhich crosses the gravel denosit at 600! to which Maelachlen
ren lovels on Auvgust 30, 1934, A BM zt east end of this road is B82Y,
A sencn mari at corner of Secs. 18, 17, 20 & 21, T 3 ¥, R 16 B, is
599.5 at %ho&t 11‘ shove ground surfnce. A nile farther week, z BY

g 593!, woth bhelow Algonquin stage of Tiske St. Clair.

-

e Alfred Scheidis,

Be with 132 text fizuves
ond

{The literature cited embraces about 380 titles yet is very deficient in Amer.
1it. Ths may wuuﬁi?b loess in Ho. Awer. is z caricaturc.

Tehle 2. Different hypotheses on the origin of the leess., Quotes from early
papers of Amer. svthors abttributing views they have discarded. Chemberlin

1897, Salisbury 1896, Leverett 1896)
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