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Pages 1 to 27 inc.

Altitudes on M.C.R.R. Caro to Owendale, Hichigan teken from profiles sent
ne by George H. Harris Chief Eﬁgineer.\\genninsular Bugar Company Plant
one milse south of denot - ~ = = = = = e - - b4 .- e - - - 62
Gullies nesr it cut down to about 865 feet, so Cass River is below

AR5 feet heve.

Caro depot 1EQDY NW-of MP1l4 from Vasssr : 718%
Sumeit on Ptifuron moraine 1 mile NW of depot 778!
Another ridge %/4 mile south of Atwood 7584
Atwood at line sesctions 28 & 27 Almer Twp. 7824
Ridge 1/5 mile (180022001} N of Atwood(Warren beach? No.) 726
The Warren besch ig nesrly a mile south of Magoner st 721% on crest.
Masoner at line of sections 10 & 15 Almer Twp. g8sg¢
Purdy at line sections % & 10 : 679"
Patterson 2t Twp. line Almer & Columbia GYARLEE
Ridge 1/2 mile north €65 mey be Crassmere 665¢
Futchingon 2t line gections 27 & %4 Columbia 657
Colling near S side section 22 Columbia 65%1
Abls at line sections 15 % 22 Columbis (Desch?) Flkton? 8511558
Duro st line sections 10 % 15 Columbia ground 64zt

} Treek 6471
Lghmore neer corner secctions 2,%,10 & 11 Columlia ground 6z81

 track 842t

Huron-Tuscele Co. line nesr corner sections 1 & 83 &

85 & %8 (Sebewaing) : 8z7f
Bach near line of Prookfield % Sebewaing Twp. (treck) 6291
fell near corner sections 19, £0, 29 & 70 Brookfield Twp g5t

‘ track 8z8¢
Patton nesr center gection 16 Brookfield BZ6
Owendale 8441

The Elktan‘é&mo£L as interpreted by Taylor, rums pest Coral City
about & mile SE of Owedale, snd near Tolfton € miles N NE of Owendale -
It seems to he on ground about 650!

A prominent ridge nearly a mile § of Masoner 721! mey be a Warren Feach.
It is 5’/&nvvu than the ridge near Atwood. The profile shows a gravel
pit in it. Davis mep of Toscola Co. shows a ridge in sectionsg 15 & 21
running ¥E ~ SW past this nlace. But he does not show one north of
Atwood, vhere the profile suggests a heach at 786%.(Field study later
shows 1t is not a bemeh). 4 ridge midway between Futchinson & Patterson
at 685 may be - Grassmers hesch? ‘




September 30, 13Z3

I went intolBestern Onterio with Prof. H. H. Hobbs, Ceorge Stenley
end D.C, MacLechlan to get further data on the relation of ice bounderies
to the glazclal lskes of the Huron - Erie hasin.

e crossed St. Clair River at Port Muron to €arnia, Ontario. We went

on the Sarnis-London paved highway esstmard. It runs north of east for
ebout 2 miles along the Algonquin besch. K ¥e lesve the beach as we turm
‘east after crossing a smell creek, This iz in the erea of horizonitelity
g0 the beach is sbout 805-60771.

Taylor on p404 of Mon. 53, U.S.C.85. reporits fsint gravel belts between
Ssrnis snd Tyoming which he interprets to embrace Crassmere and FElkton
beaches. ¥e Cdid not note ridges of sufficient definiteness to be readily
treced, They seem to be less distinet then in Tuscola Co., Michigen.

So Maclachlan probably will not try to map them here.

e crogsed the Tarren besch directly north of Vyoming where its altitude
hy Hydro-Electric Power Survey is about 701', Te did not look for the
bench mark., So do not kmow how much the:-crestof the besch differs from
it at 1f it is at the road intersection the diffsrence is not more then
g foot or twoe.

Epgt fron here the Teach has a relief of 10% or more above the nlains
gsouth of it, and even more above that on the north. MecLachlan took a
snapshot of it from the south side with his kodak. 4n orchard on the
slope hedpe to bring out ite relief, This is in concession V north

s given on the Topographic map Dept. of Interior Bheet 1 8W, published
in 1804, There are no conitours on the map, Imt altitudes of the main
railway shetisne are glven. ‘ :

We find the Port Muron worsine hes very subdued features its entire’
width where this highwey crosses it. Its relief is less then 207 above
the plain outside, south of ity through shich the North Brench of
Sydenhem River flows, Varvick village is at the border snd dnly a few
feet above the plaing,

Te came to & gravelly beach 1 %/4 miles east of Tarwick at & level about
7501 (see Perk Hill Top. map). It seems to be low enough to have been
formed by Lake Arkons, and ig about 20 lower thsn the beseh 1 1/4 miles
farther east that we traced south from Arkona to Watford on August 27,
when Maclachlen snd T mede a trip into Ontaric.

We continued esst on thisShraia-London road to the highway thet runs
north to Lrkons snd find undulating t111 like 2 subdued morsine, It

is the Seafirth morsine of Taylor, whose altitude ig perceptitly higher
than the beach that we noticed 3/4 miles south of Arkona on our trip in
hugast. It is 818" where we turned north. There may be & moraine here
gith‘a trend §ear1y'ngrth to south, perhaps ¥ NE to 8§ 87. It is the
weafirth moraline, F?om the besch south of Arkona Stenley end Maelachlsn
ganﬁfev?ls, mith;ﬁyeﬂaﬂﬁg_to«the E?nehfaaztﬁfof the Hydro~Electric Power
Rgmﬁlsslon it ??Kfﬁ?. Thzg.b.M‘ [an iz on the steps of & benk on the

Sk comer of the main rosd intersection less than & foot above the ground.
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The beach gouth of Arkone is £9% feet higher in 784.5 feet A.T. This
is at the right height for the Whittlesey shore line, so we interpret
it to be the Thittlesey beach insteed of a beach formed bty L. Arkona

The application of the name Arkons to lake with lower level then the
one which formed this besch st Arkonz is the work of F.B. Teylor?

J, W. Spencer applied the neme Arkona to the beach hut at the tinme the
beaches now referred to Lake Arkona were not clearly recognized as they
were washed down by the rise to the Whittlesey level. The Fhittlesey
beach wss known zs Belwore at thet time in Chio, Imt its eorrelative
north of Lake Frie wss not so well lmoen. The heach Spencer sew at
Avkone now PAHE! to be the correlative of the Felmore beach off Oliio
and to merk the shore of Leke Yhititlesey. Spencer seems to have
leveled to it st Arkona snd made it 782%'. (See.Am, Journal of Science
1891, Profile Figure).

There is only a nsrrow lowland at irkone for the Port Huron morsine
comes to the AuSable River from the west within 1/2 mile north of the
villege on novbn glde of a small stream that dischsrges into the river
at the"Rock Clen' Showet/in Cuide Book 4 of the Int. Ceol. Congress in
19123, pl02. The Hamilton formstion is expaued here to & height of
60 ~ 73 feet sbove river level, Hobhs and I visited the glen while
Stanley end MeclLachlan were ‘nvellngc Te slso went east to the cemetery
and found its altitude to e 50 feel by sneroid atove the BM 755 in
Arkone or 20 feet higher than the besch.: Az noled on August 27 there
seems to have heen en edvence of ice 3 1ittle beyond Aufsble River for
three or four miles east of Arkona,till hRing spread over gravelly hills
there. Thig belng the cass the oar »f Leke VThittlesey south of Arkonas
wes probably for a time separated from tha lzke on eas® side of the
Port Huron moraine south from Clinton. Whether » chennel was ﬂm&ﬁf44{
south of the Aufatle in the dietrict east of Arkona seems doubtful.
e are inclined to think the west flowing part of the Aufable wee the
mein course for draln&ge frcm the leke south of Clinton during the
development of the Port Maron moraine snd the sdvence south of it was
shortlived. The low strip that runs from the "Rock Glen® past Arkona
seems likely to be in the line of drainsge into the Part of Lske
Fhittlesey south of Arkons village.

Puring the blocking of this chennel the lake south of Clinton may
have been raiged to 2 higher level. There ere features on its border
guggesting such & rise. One such festurs %2{? beach on esgt side of
the highwey within a mile south of Hendagll 7 « It ig per-
ceptibly Wigher than Hfabde£l, . The altitude of Bﬁ%&%ﬁ!ng'

i1g 895Y #nd this beach is probably 25 feet higher. Sept. 20, 13274
Maclachlan ran levela to it and found it to bs 220' The channel nesr
Holmesville + uha+,ﬁéads south from Meitlsnd Biver into the lake that
stood east of the moraine is lesg than 875 feet. Levels Sept. 20,

1974 make 17 feet lower thsn Holmesville Sta. ¥hites Dict. of él%%ﬁiféaﬁ/
in Cenada gives Holmesville Station 880" This mekes the channel 88Z7,
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It s floiﬂé&&ith gravel and seems to mark a strong current into the
head of the lake that lay south from there to the east of the Port Huron
moraine. On the border of this chennel directly east off Holmesville
there are sandy deposits up to a height of 30 or 40 feet above it. These
mayéggggfg temporary high level of the lske and correlate with the beach
at HdP 5 Though it is possible the sand has been blown up above the
level of water in the lake. Even if there was continuousdy an open
charmel From the lake south of Clinton to that south of Arkona there may
have been considerable fall along it. So the lake south of Clinton may
not be a part of the blg Lake Whittlesey. Therse is flat land east of
Ailsa Craig for 5 miles except the small ridge sbout a mile east noted
in our trip Augist 27. The flat land eaéz,side of this ridge is less
than B00*, but the plain rises to 860 feet at its east border. This

is its height at Lucen Crossing. The rallway there being 86%'. There is
a gravelly deposit perhsps a delts where the Little AuSable comes into
this plain hear Lucan Crossing at a level about 860'. The level of the
stream there is 841" and reilwey bridge 865'. This deposit is mear the
level of the bridge. A lake standing near 860 here may rise near
Hursell to 920 feet. The Warren Beach rises 24 feet in this interval.
In both places the altitude seems too high to fit Lake VWhittlesey.

The plain at sbout BOO feet at base of the ridge east of Ailse Craig

is about level enough to fit Lake Whittlesey and is the bed of the
channel at Holmesville which is less than 875' (86%'), - T, have estimated
that the 800' is above when projected westward from ¥Minills New York.

to this area would strike the Lake Haron shore neer Clarks Point SW of
Kinecardine. In that case the level should be at least 35 feet lower
near Holmesville and thus fit the gravel deposit which comes in there
from the bend of Maitlsnd River. That river in its SW course is probably
slgng a line of border drainasge and not in & ponded strip., But partis

o yfield drainage and AuBable River sre in sress which were ponded.

Returning now to the account of our drive, We went north from Arkona
acrogs the Port Huron moraine. It hss rather subdued expression as
in the district west of Warwick. We al) found it with faint 'expression

i

where we crossed west of Ailsa Craig.

We filled in & gesp in the tracing of the Warren beach thet we skipped
August 26 for 3 ~ 4 east of the north flowing AuSable River near
Sylven - Its position is close to where we had conjectured about 2
miles south of the highway that runs through Sylvan. ¥e were unable to
find a definite beschdn the borders of the till ridge east of Ailsa
Craig. There iz an abrupt change in topography. The ridge h +i11
at surface with very little sand or gravel in view where we cross it.
Our snerolds indicate that its fgez? 15 not more than 800 feet so its
level is 2bout what Leke ¥Whittlesey should be here.
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We found the short section of & beach near HEP&611 has gravel within
13 ~ 2 feet of surface, tut there is s loamy soil over it. It is only
about 3 miles long, snd 20 rods wide. It stands 5 or 6 feet above

the land esch zide. Its altitude probsbly is about 220 feet. Levels
ron Sept. 20, 19%% show the gravel to be 17! lower than Station or’
B57% 4.7.(86%' by Whites'@ltitudes in Canads), HA¥#€11 station being
895t, The altitude of F¥4¥11l seems to have been determined by the
geodetic survey, so is to be relied on.

The surface is plain slong the highway from HAPEKL1 nearly to Clinton.
From Clinton westward nearly to Holmesville there is undulating ti11
which becomes coated with sand on the torder of the chennel that runs
south from the bend of Meitland River past Holmesville to Bayfield River.
It has a flat bed not more than 3 mile wide where we crossed. There is
& gravel pit in it on north side of the highway, The railwasy here has
an embankment above 15 feet high. That is about the level of the depot.
874 feet. So the chsnnel appears to be not far from 860 feet. The
gand on the slope east of it is up to akout 200 feet. It ig not in
ridges Tt seems to be a coating dn the till.

Ye came to the Warrén beach 4/10 miles SE of the place where the
G.T.R.R. crosses the highway. There sre gravel pits in it here.
HaeLachlan plens to run levels to it from the BY of Geodetic Survey
790 on the east wall of the Court House in Goderich. Levels run

Sept. 20y 1974 make it 795.5 A.T. He will slso determine the elevation
of = bemch in Goderich which is at about the level of the Court House
and which seems to have been found by Lake Lundy.

We drove north to the cross road west of Nile near where the 693 IM
of Geodetlc Survey is located. It seems to be in a depression but we -
418 not locate it definitely. The culver%is perhaps 15 feet below the

gl&in, = € %""*’ ’”“:f’?* qumﬁ;%ﬁu@

—

Ye drove east to Nile. The surfsce changes here from plain to wndulating
it we do not find a definite keach sich z#’ that west of Dungannon,

The altitude is 825', 20 lower than the besch west of Dungannon 2 3
miles north of Nile. (See “Tneknow Topographic map)

We drove from Nile to Dungannon end were uhable to find & definite
beach along the highway. But there is a definite beach west of
Dungannon 1/2 mile on south side of Lucknow River at an altitude Fome—
what lower than Dungannon. Perhaps the eltitude 876 of Dungermmon con-

cession given by the Hydro-Elecirlc Power Gammiaaion is at the village.
(The Lucknow mep makes the village below 8’75’)

We ‘!?m;i;: to the third road west of Dungannon snd there turned north znd
crossed the G.T.R.R. at place marked *Clover Valley"™ on road map. Ve
then filled in the gap left SE of Ripley in our mapping of the Warren
beach August 27.
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From Ripley we drove east to the beach and found the barometer mzkes

it %0 - 40 feet higher then Ripley. Hobb?s barometer showed a rise of

45 feet tat in returning to Ripley a change of 10 feet hag occurred 8o
the sltitude may be not more than 40 feet above Ripley Station. Other
barometers we carried showed 20 - 35 feet rise to the beach - Ripley is
806 by Whites Dict. of Altitndes so the besch seems to be 840 -~ 850 feet.

MacLachlan probably will run levels to-it. We drive into Kincardine for
the night. Levels mm Sept. 20, 1954 mske it 845! A,7T.
On Sept. 21 we found a higher Warren a mile east to be 865%

October 1, 19%3 - Kineardine, Ontario.

There is & slight bench at 11 feet above Laske Huron below%ma&er
Nipissing terrace which 1s about 23 feet (604t A.T.) at east edge =t
bage of bluff on the Bowling Green, end Tennis Court. The bluff is
12415 feet high. o

There is snother notch back of Walker House opposite the bridge on
Kineardine River, at about 635 feet. The bank back of it is enly
5-8* high, snd sendy. Is this a mr&dy besch? :

The main Algonquin beach runs through the turn a little fo the east

af the mein N « 8 Street. It is & barrier beach with lower ground

east of it. Its altitude is 066-667' as determined by Goldthwailt,

(See Yemoir ¥o,10 Cansde Geol. Survey)s On p.19 of this Wemoir
Goldthwait notes beaches in Kincardine at 6%6' (?), 846',{good)

851 {?) and 660%, (good). Obscure besches noted at 641 feet at railwsy
erossing, and 657 feet in cemetery, a mile south of center of town.

The base of Vbluff by the Nipissing due west of cementery is 800 feet.
It 18.604 at foot of Albert Street 1/2 mile north of cemetery. The
Nipissing level is probably not less than 604! here in Kinecardine. .

We drove north on the "Bluewater Highway" sbout 5 miles. This took
ug over & till ridge that is strewn with boulders, the best defin
ridge of the series that Teylor shows on his map in the Cenadien
Institute pepers of 1913 on "The Morains Systems of Southwestern

Ontarief’;

The anerolid I used indiceted 755% on its crest. It reads 770 on it
at Shade. The ridge fhere flattenidg out snd a lske plain sets in which
riges to the beach at ¥r. Conley's 1} miles east of Shade, where we
found it in August 27, Wy sneroid reads only 800! here, but three
others read 858 to 870 feet. So mine is likely to be incorrect.

The beach at Conley*s is 880f as found later by leveling. The altitude
if as grest as they show favors reference of this beach to Lake Warren
rather then Lake Lundy, We followed it northward and were all of the
opinion that its strength is such as to compare favorably with the
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¥arren beach as seen farther south, We found it double for a couple of miles
before crossing from Kincardine into Ruce Township? The eastern ridge is
higher than the western perhsps 10-15 feet. The beach turns east on south
side of Willow Creek and we traced it across ¥ concession. There is a
narrow plain north of it along Willow Creek, but there is undulating

t111 north of the creek. The sltlitude seems to be at least as low as the
beach. - There 1s much higher ground south of the beach. This seems to )
_be the imner border of the Port Huron morainic system. We traced it
enstward s to Portal. From Portsl north to Willow Creek snd along
Willow Creek to Peisley there are gravelly knolls and an undulating
surface it with a subdued expression compared with the moreini® to the
souths * Ve sre unable to find elther & besch or & lake weshed plain

such ag we found as far as the vicinity of Eskdale. The features sre not
sharply morainic but me are inclined to make them sorrslate with Lake
Warren. It gseems doubtful if Lake Warren extended ncrth of the headwaters
of ’ﬂiit.low Creek.

Vs went into Paisley along south side of Willow Greek valley passing
through a gravelly srea of puzzling charagter. The knolls and. ridges
of gravel do not line up intoc & common on level. But gireat various levels
a8 if built in velleys or depressions that entidated them. The depot in
Paigley i# on the level of the country bordering the Saugeen velley at
772 feet., The streams in the villsge ape 5060 feet lower. We went
east about § miles on the road toward Chisley, and then north & mile and
back to Paisley. This showed us a ridging that pareilels the North
Brench of Saugeen River with a NW-SE trend. The ridges are less than a
mile wide including slopes. Between them sre pleins also less than a
mile wides The ridges rise 20-30 feat % sbove the plains. They seem

to be moraines. There may be & series of gseveral ridges snd plains. We
hed not time to carry the study further.

From Paisley we went west to the Fluewater Highway. This took ug across
g geries of low ridges with s trend slightly south of west that may be
moraines. The features sre similar to those east of Paisley but the
trend m‘.‘ the ridges is differmnt.

We_- came to the Blueweter Highway at the third road northesst of Underwood
and returned on it te Kincardine and Goderich. We got dinner at Goderick
and then continued south on the Blusweter Highway,

We can see no indicatlon of & moraine along the lske bluff either north
or south from Coderich such ag Taylor postulsted. A letter from him
written Sept. 27 says he thought part of the Goderich moraine south

of Goderich, hsd been cut sway by Lake Huron, tut its east slope is pre-
served with & swale paralleling it on the esst. Ve do not find such
festures. There is some sand near the leke bluff that is slightly ridged
but with less than 5 feet relief above the land east of it. This is
perc_spﬁ;bly lower than the Bluewster Highway. From this highway both
north and south from Goderich one can see Lake Huron waters. So there
ig no intervening higher land.




We were unable to detect Lundy shore lines along this highwey, between
Coderich and Orand Bend. The Algonquin and Nipissing beaches are
generally cut away by encroachments of Lake Huron. Goldthwalt noticed
an Algonquin terrace 4 miles south of Bayfield. It is 613% at base of
a 15 foot bluff. Its edge next to the . lake is 610%.

There is a large area below Nipissing level between Grand Bend and Port
Frank. There srelarge truck garden in it., There is & strip of dunes
next to the lske and the map ghows & stream east of them paralleling
the lske =nd only % - 3/4 mile from it. A ®cut off" rune west from the
AuSahle about 3 miles north of the Grand Trunk R.R. It is 583 feet
nesr the AuSalle as given by the Hydro-Flectrie Power Co. It is large
enough to carry the full flow of AuSable River at ordinary stage.

The Algonquin besch is present near Ravenswood 2-8 miles from Lske
Huron. “¥e saw it for & mile east of Ravenswood snd traced it westward
three miles along the highway. It crosses to south side of a stream
about 1/2 mile from the Lake Furon Shore snd we did not trace it further.

We drove to Kittle Point to see the large lime concretions in the shale.
The largest one about 4 feet in dismeter. The coloring matter in them
is said by Prof. Hobbs to be bitumen. These are about the largest con-
ecretions I have seen.

The shale here rises only 15-20 feet above Lake Huron level. There is
a wide boulder strewn modern beach south from Kittle Point in plsaces
more then 1/4 mile.

We went back to the Bluewater highway et Ravenswood and went south in it
to Forest. We noted that the Warren{Forest) beach here is several feet
higher than the depot, {711'). It is 718-720 feet.

¥e went south 4 miles from Forest snd then west crossing the Warren
besch 8t about 2 miles. We passed through Aberarder, and continued to
the bodrder of Leke Huron., The Algonquin beach here is about 1/4 mile
from Lake Muron.

On much of the way from here to Sarizia the present hluff is ebout up
to Nipissing level. In places the Nipissing beach is on it within a
few rods of the lake. We reached Sarnie at 5:20 P.M. and Port Huron at
5:140. ¥e took supper at Mit. Clemens snd reached Ann Arbor about 9 P.M.

North of Goderich on the Bluewater Highway there is & coating of pebbly
sand a few feet thick. It is conspicious for 2 or 3 miles north from
Dunlop on ground about 700 feet 4.T. It is likely to be a depodit of
Lzke Lundy but there does not seem to be a2 definite beach here.



Hotes in profile of Pere Marquette R.R. east from Saginaw.

' Ft. AT,

Hoyt at junction with Toledo Branch IR
Line secs. 28 & 29 T.12, R.5E. 611
Arnet Station near line secs. 34 & 35 611
Line secs. 35 & 36 : 613
Kuhnbach ' 618
Gers near line secs. 2 & 3 T.lI,R.éE ' , BEe
Line secs. 1 & 2 ) . 645
Line of Saginaw end Tuscola County 654
Beach ridge near line secs, 5§ & 8 T;ll,R.7E¢ - 663
‘Line of secs., 8 & 9 865 -
Line secs. 2 & 10 865
Low ridge 1/4 mile east ' 668
Line secs. 10 & 11 672
Ridge 1/% mile east _ : 878 -
West base of ridge west of Vassar 678
Crest of ridge west of vassar A 630
Hear overhesd bridge of H-8 road
Casa River _ ~ Bridge 650

, Vater 613
Vagsar at East street ' 645
Ridge near corner secs. 8;9,16 & 17 872
Sharp ridge 1/4 mile further east 881
Ridge 1/8 mile further east 882
Line of secs. 15 & 16 , €83
Ridge 1/5 mile east 698
Ridge near line of secs. 14 & 15 688
Line of seca. 13 & 14 : 709
Ridge 700-1000* east 715
Two ridges just west of Juniate 737 & 740
Juniata, at range line 74245
Ridge 400" east ) 752
Ridge 1/2 mile east ' 758
Ridge near east end of line of secs. 19 & 350 768
Ridge 800" east of line of gecs. 28 & %0 . 788
Line of gecs. 28 & 29 786
Ridge enst of line of secs. 27 & 28 ’ : 824
Ridge 2000Y emst 846
Yayville : 910
Silverwood . 810
Plain west of Slverwood BO2-808
Ridge 3/4 mile west of Clifford 860
Clifford 829
Ridge about 1 3/4 miles west of Marlette 900
Harlette 842
Stresm in sec. 26, T.10, R.12E. 808
Ridge near east line sec. 86-- 2357 850
Brown City 815
Low ridge 1/2 mile east at line sec. 17 & 18 812

Ther lain east of Bromn City to the end of the profile about
mzfes 83G¥ at ead. This is near? Valley Center. P
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A profile of the Michigan Centrsl R.R. from Bay City south obtained
from the State Geologist seems to have errors nesr Vassar, btut is fairly
relisble from Bay City to Demmerk Jec, and from Vassar south to the
county line,

Bpy City depot _ 592
Mse 535
Line #f Tusecols & Saginaw Co. about 620
Reese at crossing of P.M.R.R. : ' 629
Beach near line of secs. 17 & 18 R 642
Beach? 1/2 mile N¥ of Dammark Je, . 648
Demmark Je. ' 849
Theme seems to 8 lack of concord 8E from Denmark Je, between the

profile as drawn)mskes Vassar at t.he; erosaing about 64% feet which
seems 1o be correct. ‘

Ridge near line secs. 18 & 19 Vassar " 6680
Depressions near line secs. 19 & £0 o 655
Poot of steep grade in NW part sec. 29 ' 658
Top of grade near line secs. 29 & 52 678
Depression in sec. 52 - 875
Ridge 1/4 mile 8 of Tp line (Vassar‘Millington) 706
Top of steep grade in 8 part sec. 4 Millington 726
Foot of steep grade 1/2 mile W of ¥Millington 752
Yillington 1 757
Gentle rise for 12 miles to 770
Level for e mile in sec. 22 hﬂillington 770

This is near NE corner of Flint gqusdrangle which gives the railway an
eltitude of about 770%. (see edvance photolith map of Flini quadrengle).

Fotes on an M.C.R.R. profile from Fey City to Hunters Creek

: B&y Citry west side station 598.497
Bed of Seginaw River 857
Veter surface Saginaw River ‘ 580
Ground st M,P. 107108 586
Bay City depot. om.p 10%m from Detroit ’ 590.37
¥M.P. 1 by Park St. 595 ground 591
¥.P. 2 near Pere Marquetie{belt line) 537 ® 596
HeCs belt line near 26th St. and ¥.P.B 598.784 B.M.
M.P. 4 at; Tp iine Hampion _ 898 ground surface

Portmouth '

Ridge 1100% 5. of Tp line : 801.5 % w
Ridge 2%00' S. of Tp line 6oz * .
MP 5 ~ near range line wood 529 " "
Ridge 2800-3000% S. of ¥P 5 608.5 ¥ #
uP 8 B598.5 % "
Low ground near MP 100-200' 8. 594 " "
wr 7 594 bt »

e Méf«%’{é S ert/ ﬁ@m o Veraan,
M%M& et H i
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Munger at M.P.8 Track 535.5 598 ground surface
%P.9 and MP 10 » 91  » *
Arn Station Track 598.48 59%.5 ® hd
MP 11 {1250' SE of Arn.) £95 i "
» Ridge 1200 SE of ¥MP 11 Track at 600 i ®
Low ground 1700 SE ¥ * . 595.5 " .
MP 12 ' 595.5
Bidge near MP 13 Track 607 808 " n
' Algonquin?
Two other ridges within 1/2 mile SE are - 607-808
Creek bottom ' 602
Rapid rise SE of this creek to Elkton beach near Reaaa .
County line 812 ‘
1200-1600 beyond ¥P .14 ’ : - 626 ground surface
BE at Reese{2800% SE of MP 14) : 626,565
Ridgé 2000' SE of Reese depot 850 ground zmrface
This is only 100 feet wide snd Z«4* high. It ig 500* NW of MP 15
. MPLS : ezy
Ridge near line of secs. 17 & 18 Benmark Tp) 639-640.5 ground surface :
WP 16 659
Ridge near P 17 SE part sec. 2@~ ‘ 647 . o
B2 at Denmark Je near MP18 ' 648,202
¥P 18 646.5 ground surface
Ridges nesr corner of secs: 27,28,%5 & 54. 684-658 * . ' .
A swale betweéen the ridges is , ' B4T B e ‘
and one SE of them is - Bb%
There is an abrupt rise to 858¢ SE of it. :
P 19 about a nile SE of Denmark Je , 659
HMP 20 668
Wayne? beach 3@(‘1‘ I‘W of MP 21 at 875! relief 1-21 -
Bage of ridge 550% RW of HP £1{Track 680) 878t ground surface
Change to steeper rise 200! east of MP 21 686
Top of steep rise 500% east of MP 21 695
Creat of Warren beach at 1300-1350! 7015
Low ground east of ¥Warren ’beach st 2000-2700 687-88
: {see upper profile)
Ridge east of there facing Cass R. valley _ 830691
: . e T T :
700t N 700*
635 yarren beach deposits \\\\‘m; 695
820 e 890
B85/ T . 885

Probable top of glacisl deposits

West : ' E&’si




690 690
685 ' 885
680 - . 880

875

West

Fast

Scalet Verticai 5 per square. Horizontel 100' per squsre.
Prefile across Warren beaches NV of Vassar on M.C.R.B. The lower one
connects with the upper one st west end, and the one beneath comnects

on tha west with the lawer of the two above.

§ .
{Blui‘f‘ of Cass River
. Caps River bottom 8207
| Vagsar depot 643,37!
1005’ KW of ¥P 2%

Profile across Port Huron morsine west of Vessar, end Warren besch deposits

on i%:

At Pera ?s&arquette R.R. crossing in Vaaser B.M
Track at ®* . d L] ® B pnear MP 23
Sand ridge near MP 24 é‘frack 659)

Dune 2000* SE of NP 24(Land each side 657-58)

Creek valley near P 25 (Track 658)

Leand south of valley
Swale atout 25.5 miles (Track 660')

645,504
646
680

' eed
648
662
652
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Ridges S of MP 26 at 1000' and at 2200%
Swale 1800-2000' B of ¥P 27

¥P 27 (Ridge 1/2 mile 8. of MP 27 710')

¥P 28

Ridge 2200' 8 of MP 28 probably Arkona beach

HP 29 at road crossing in valley N edge of Killington

Killingten depot

HP 30

¥P 51 {Ridge near MP)

‘Ridge 900-1100%* 8 of MP 31 (Track 777¢)
Track near NE corner of Flint quadrangle

88% & 687 Track 680
873

889

718

T2

780 CGround
757

769 Ground
776

786

776

(This is where the U.S.G.5. level makes it that slevation

See notes, Oct. 14, 1935.) Thias is near MP 32
MP 38 is 810® in steep rise to south by E-W road

Ridge crest 900" gouth of MP 34

Summit on RR 3000 8 of MP B4

NP %5 in swsle near N bogrder of Otter Lake
Otter Lake BY neer depot

Ridge 1/4 mile N of ¥P 37 {Track 884')

MP 39 at ridge of valley(Valley botitom 753)
Ridge at ¥ bluff of Flint R..

Flint River bottoms

B at Columbiaville depot

Oround at CarRenter Station neer ¥P 4%}
Summit et ¥P 46 1% miles § of Carpenters
Ground 833% at ridge near MP 45

Lapeer depot

Crand Trunk crossing in Lapeer

Hunters CGreek(Ground near 906%)

. Ridge 1 mile S oi‘ Hunters Creek near end of profile

Octmber 14, 1935

77765

870
879446

' 855 Ground.

868.321
904 Ground
775

788 Cround
750
TT7.018
804

BREL35

821
827.77
901
955

T went with Drs, Stanley and Seustins to Pine Run in Flint qnadranglé
where we met Prof. Maclachlin snd two assistents from Detroit. Ve

examined the gravel bars in east part of Sec. 14.
above 740% and the lower close to 740'. They have & rather sandy °

gravel. They seem likely to be the product of the First Lake Saginaw
rather than the highest Arkona., The Arkona beach that runs past Okic

The higher one is

hr

i8 between 720 emd 725' in this vicinity. AY lower Arkona in Sec. 31
Arbela Twp., Tuscola County is but little above 710 feet there and in

Béc. 29

The moreine in south part of section 29 and central part of section .
20 and north part of section 21 has conziderable dune sand in its crest

ut there i1g ti1l in it up to 750 feet or more.

The til1 is uneven in

height. We do not find it capped with gravel or with any features that
indicatesa shore of Leke Saginaw., Lake Arkona washed its north slope

up to about 730 feet.
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There are dunes outside this moraine that catch the 750 and 760 contours.
There is some send on the £/ area here, but till and boulders
are rather well exposed in the surface coat slight depth under sand,

Tt seems probable that Lake Saginaw water of shallow depth caused a
narrow strip south of the Moraine up to 750 feet contours.

We drove esst slong & road 2 miles north of the ceunty line meking short
rung north to the crest of the moraine in line of sections 2E and 24,

. Arbelafd¥(dn the range line between Arbela and Millington Twps., we found

8 slight deposit of pebbly sgand in the moraine just north of corner of
sections 13 and 24, 18 and 19 at what is made 740 feet on D&ﬁ*s, Tuscolsa
mape North of this less then 1/4 mile i3 8 strong gravel'beach with pits

in it that we &4fer As the Arkons. It appears to be sbout 15 feet
lower than the crest of the moraine, Perhaps Meclachlan will run levels
to it from a B.¥. st north side of Flint guadrangle,

Ve traced this gravel beach across the NW part of section 18 and through
south part of sgection 7 Millington to & valley. It then doubles back
end runs SE into NE part of .section 18. We then ren into M 1lington

for dinner.

We drove south from Millington 2 miles and esst 1 1/2 miles to the
H.C.R.R. to get itm level a2s based on the U.5.0.8. levels nesr there.
¥e find the track to be 7 feest above a 770 U.S.C.8. level or 777 feet
A,T. The M.C. profile shows an ®O¥ grade for about & mile noxth from
here. Descent then,begins inta Millington.

There are morainic ridges in sections 22 and 23 Millington which rise
to 800%+ but sections 15 and 16 seem to be very little above Millingtom
village and has a gently undulating till. The morsine is prominent

in SE part of section 10 and 8W of gection 11. There is & recess in
it in east part of section 1l and west of section 12 - with a_gently
undulating t111 in it. The moraine is sgsin prominent in part of
section 12 and rung NE from there dn esst side of Murphy's Lake.

There are dunes in ‘section 10 snd south part of section 5 Millington
with & SW terminus near middle of line of sections 9 and 10. The land
is sandy N¥W from this dune strip and the aandy land runs east to
Murphy*s Lake.

The Arkone beach passes about a mile north of Millington and is somewhat

~ gravelly in sections 3 and 4 Millington. We did not trace it far but

drove north past west side of Murphy's Lake to the P.MiR.R. through a
seandy country in which dunes are present and tracing of a& shore line
difficult. Ve exemined the cuts in the P.M. reilway as far east as one
at 786% about 1/2 mile east of Juniata and found sand except close by
Juniata where there is gravel at about 740 feet. There is a large
excavation in it north of the village. It has s slight sandy cover.

We refer that this is the Arkona beach. Ve examined all the cuts from

Juniata west to Vassar and found no gravel in them. The ridges are dunes.

ghe Warren beach does not seem to be trzcesble in the district south of
ass River. It is finely developed on the crest of the Port Wuron moraine
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as noted dn a previous trip with MacLachlin. We find today that the
moraine rises about it near the center of section 1 Tuseola Twp. Levels:
will be run to this place to determine whether the beach gets higher
in its course on the crest of the moraine from the P.HM.R.R. northward.
This will also give a check on the Michigan Centrsl profile. We mapped
the Warren beach continuously from Vassar northeast to where it is
erossed by the Michigen Centrsl north of Caro. It there is 721 feet.
The unduletions south from there near Atwood station which are 720-
726 feet A.T., 2nd which I suspected to be beaches from a study of the
profile, do not seem to be such but are instead undulations in a 111
plain. ' They do not line up like 2 shore line should.

¥e ran into Caro for the night, Stanley and Seusting left us at Vassar
and returned to Amn Arhor. :

Octoter 15, 198% - Caro, Michigan

We find the change from a plain to this moraine in Caro at 713 feet
Juat west of the depot of M.C.R.R, is likely to be the Werren shore tut
there is only & narrow terrace 200! wide to make it and no gravel or
send deposit.

We drove north on line of sections 24 end 35 Almer Twp. and erossed -

the crest of the Port Ruron meraine 1/8 mile north of corner of sections
26,27,54 and 35, and came to foot of steep ..nset/ Slope near corner

of sections 22, 2%, £5 and 27. There is undulating til1l for a mile
further. The Warren beach comes to the line of sections 10 and 11

where the road turns N¥ from this line. A creek valley interrupts it
here. The beach sets in on east side opposite here and runs NE about

on Davis 710 contour, but it probably is more then 720' here. It crosses
the SE coiner of section 2 and runs east to a creek valley in section 1.
Almer Twp.; east of this creek there sre two ridges of nesvly the same
elevetion. The outer{southern) one crosees the rangs line 1/2 mile south
of the Twp. corner of Columbia, Flmwood, Almer and Ellington, and the
s arve 1/4 mile south from it. :

On the line of section Z1 Flmwood and gection 6 Ellington we crossed
three of the ridges of Warren beach. ¥e azlso crossed three on line of
sections 31 and 32, The outer one runs to center of section 32 to tase
of Port Huron moraine, Two others run NE into section 29, one being
west of the quarter past and the other east. They run to & creek valley
on east part of section 29. We traced the beach in e former trip from
thizs valley ENE scross north part of section €8 and SE corner of section
21 into section 22 Elmwood Twp. The moraine sets in 1/2 mile south of
there and a swale follows its base eagstward in sectlons 28 and 27 with
no definite beach south of it. TIn sections 22 and 2% there is a wave
washed slope up to the level of the Warren beach and this was traced

on our former trip from here into Huron County.
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¥e next drove west into Colunbie Twp,., and came to 8 weak ridge of
sandy gravel in SW part of sectlon 25 that runs SW sbout to center of
- section Z5. It seems to be a contimuation of a ridge crossed by the
railwsy 1/2 mile north of Petterson thet is €85'. This may be the
Grassmere beach, but it is 2 very weak feature, and we are unable to
continue 1t further west.

The'siiﬁht'ridge 1/2 mile south of Patterson at 676' does naﬁ line up
as a ghore feature tut is an isolated sw

We drove to Colling snd ran levels from this station west to Columbia.
The station is 85%. Thers is a faint ridge about 1/8 mile west of it
that is 4 feet higher or 657%. It seems to run FNE sbout to the railway
1/4 mile north of Colling. v

We find that the beach at Columbia is 654% snd not 88 =25 estimated by
Davis. So it seems to be the Elkton beach. There are interrupted
gravelly ridges in a atring running NE from Columbia to Atke. The
elevation is 653 a2t Atke. 7This is a pebbly sand and it is only % or
4 feet shove bogrder trscts. There is = winding send ridge 1/4 mile
esat of Atke mt no gravel In it, Fe saw no indicatious of a shore
line further east. The surface ha such gentle slopes here less than
5 Feet in a mile that one can hardly expeet shore featnre& to be well
defined.

The beach running past Columhia was traced in e formar trip to & creek
vallmy in section 1. It zeems to be no higher than st Columbia, Ve
usaed hand level on it looking south from Columbia and found scercely
2 feet rise sbove the road intersection there. 8o it iz not more then

6§56 feet though Davis Map makes it rise abeve 870 feet.

¥e next gave attention to beaches ezst of Akron. There ig one in Akron
é&éﬁﬁ@pﬁ feet higher than the depot oz 650t &,T. This seems to be an
Elkton beach. So also is one 1/4 mile west of Akron thet weé traced to
Woodmen in our former trip. It there around to the BE to a
ersek valley. It seems to find continuation in the beasck in section 31
that runs NE across sections %2 and 29 to Columbla. Ve find it is

844 feet nesr center of section 24 Fsirgrove Twp. The beach that is
650 feet at Akron mey find contirmation in a beach that rung N HE
through the east part of section 35 end scross NW corner of section 26
into sestion 25. WMaclachlan ran levels east 1 /4 miles from Akron to
a beach that crosses the town line of 8kron end Fairgrove about §0-100)
rods east from corner of sections %5 snd %6, Akron and sections 1 and

2 Fairgrove Twp. He finds it to be about 664 feet A.T. So it probatbly
is the Grassmere beach. ¥e traced this beach in our previous trip from
the SF part of section %1 Columbia to the EW part of section 15 Fairgrove
Tp. across sections 1, 2, 11 and 10 Feirgrove and section %6 Akron Twpi
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A beach in Fairgrove village appears to be its continmstion for it is
6 feet higher than the depot or 664 feet A.T. ¥e ran levels from
Falrgrove village to the besch SW of there near the corner of sectlions
19, 20, 29 and 30 Fairgrove Twp. end found it to be 664 feet. This
rung south through the sast part of section ¥0 =t sbout this elevation.
Devig®Tuscola county map is in error here in giving it an sltitude of
about 680 feet. This beach seems to set in SV of a ereek in the SE
part of section 5640ilford Twp. snd about 1/4 mile west of corner of
sections %6 Gilford, sectlion 31,Fairgrove, section 6, Juniata and section
1 Denmerk Twp., it peases into section 1 Demmark Twp. It appesrs as a
rather faint ridge for 2 miles south southwest to NE part of section °
14 Denmark Twp. It is discontinuous and we are not able to trace it
further today. For mmch of the way it is near Davis's 680 cantaur in
sections 1, 12 end 1% JDenmark Twp.

We went beck through Vassar to Millington. Sandy ridges are erossed
from south part of section 19 Vassar Twp.,southward into #illington.

The country in west part of Millington ia dn ones ¥%e did not find the
Aricons Beach a well defined festire near Millington. But it is well
developed in sections 7 and 18,Millington, 2s noted yesterday. There is
also some gravelly material s mile north of Millington thzt seems likely
to ‘be Arkons. It runa:FE across section 4 and the KW part of section

% into section 34 Vasser Twp.

e turned south 1 1/2 miles west of Millington on line of sections 17 ,
and 18 Millington in what is called ®Irish Road"™ end followed it for 4
15 miles, to the corner of sections 29, %0, 31 snd 32y Richfield Twp.,
Genessee County. We them went westward on “Richfield Road" to the
Dert Eighway, then south on it to "Bristol Road® at corner of sections
28, 29, 32 and 3% Buriton then west two miles to Highwaey 2% and south on
it to Am;, Arbor with a stop for supper at Brighton.

Profs Yaclachlan went to Vassar Octcber 29 end found the Warrem beach
to be 701-702! at south end of the land lzaid part of Port Huron moraine
in section 1, Tuscola Twp., or the same as the creést of the beach where
crossed by the Mich, Gentral R.R. (gee p28 below for profiles along the
milmad}

He fqund consplicious gravel deposite south of the Port Huron moraine
about a mile west of Wahjemega tut thedd may be an outwash »
rather then & beach. He found what seems to be gravelly besbh material
et the west end of the hilly iract in section 8 Fremont Twp, This hilly
strip in sections 1, 2 and % has sand dn its high part end he saw no
gravel there. This was classed by Taylor as a strip of Kames.




MacLachlen found no gravel along south side of the plain south of Cass
River further east thsn section 3. Ssnd is & continuous coating.

He found what seems to be & faint Gressmere beach in KE psrt of Denmark
f4p. in sections 1 and 12. |

Bidges crossed by the M.C.R.R. near cormer of sections 27, 28, B35 and
84 Denmark with elevation 654 and 658 are probably Grassmere.
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Pages 32 to 33

& study of topographic méps on the border of Leke ¥rie in %. Penngyl-
wvanla showe need of some corrections in sltitude of beaches glvens in
Monographs 41 and 5% U.S.G,.S.

The Maumee beech near its terminus in vicinity of Girard catches the

780 contour, instead of being 770'. The Whittlesey beach altitudes

sre correct for the part in the Girard quedrengle being 746 st the Ohlo
line 748 near E. Springfield and 752 4 miles farther east, It seems to
reach 760 in east part of the Fatrview map, snd 765% at Swanville In

the Erie quadrangle. It appears to reach 780 feet near the east side

of the Erie map, south of Wesleyville. This is only 2 1/2 — 5 miles

sast of Erie where /J4w/. 41, makes the aliitude 772 feet. The altitude
1s 788 near northesst and 787 at the Wew York line,

The Warren beach hag two members st the Ohlo - Penn line, the higher one
nearly 700 feet and the lowr ab@ut 880 feet. A bar outside the upper

~ Warren thet is crossed by the Nickel Plate R.R. east of Raccoon Creek
catches the 720 contour, but the beach aside from this ia below 720

feet in the Girard quadrengle. Ii seems also to bs near 700 feet in

its course across the Fairview quadrangle, being in places below 700
feets Bul in the west part of the Erie quedrangle it catches 726 for
gbout & mile. This is west of the Presque Isle spit. That spit indicates
gtrong currents draveNby SW winds. Perhsps these winds piled up the
beach of Lake ¥Warren at the much esrlier time when it occupled the Erie
Bagin. Yet at that time the ice sheet still occupled the Ontario basin,
and one would hardly expect strong winds to be blcuing toward the ice
sheet from so near a place. The higher Warren ia up to TR0 near the
east side of the Erie quadrangle. It seems to reach sbout 729 feet near
Harbor Creek in west part of the northesst qusdrangle, There is a cut
bank eest of Twelve Mile Gulf instead of & gravel bar. T?e Warren
shore is cut away by the present lake for 2 miles orPfn™in the part
between Twelve Mile end Sixteen Mile Gulf, eand the bluff of Leke Erie
reaches 747 feet st one place, The beach 1s present east from Sixteen
Hile Gulf and reaches 740 feet near the Pa-N,¥, line. It is 735% at
Jories School over the sast bluff of Sixteen Mile Gulf,

The lower Warren seems to be aﬁéve 700 in the northeast quadrangle.

Taylor has labeled the Upper Warren ®Arkona® in the profile forming
Plate XVIIT in ¥on. 53, The profile seems to be incorrect in carrying
it up to 740 feet at Erie‘ It really is scarcely 720f there. He rune
it to 720 on the meridien of Girard but it seems to be tut little
above 700! there.
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The Whittlesey beach seems, to be shown correctly in PC XVIII., The
lowest Haumee is also/ﬂ%ge‘ao reach 780Y neer its esstern terminus

' near Gir:g%}fich Beens to i correct. M
Geolq Survey, p 48. I discuas

In the Amnusl Report for 1901 Michigen

the fuSable delta of Lake Warren. The plain there givends 830 feet
by barcmeter was found later to be 815 feet by railway profile., It
seems to be at the level of Lake Warren or perhaps slightly above it.
This profile mskes the Algonqnin shore 635% at base of ®Seven Mile HilIlY,
The top of the bluff there isg 712 feat. There is & terrace back of it.
Is this & Lake Lundy terrace? Laks poar-tu-toseo-Gonrtyr-iichipar
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Frank Leverett Notezs — Note Book No. 298

Pa,ge_s 44 to 66,
May 12, 1934, Ann Arbor, Michigsn

I made & trip by apto with Ceorge Stanley of the geology department

of the University @ Senilae County prepasratory to condueting a field
trip of the geclogy section of the Michigan Academy of Sciences on

May 26-27 to see the Glacial and glacial lake features on the Fhumb

of Michigan including the Ubly and Imlay outlets. ‘

We drove on Plymouth Road to Southfield Avenne then north into Oskland
County to ElLOHQN Road and east from there through Royal Osk to
Gratiot Avenue near the north edge of the Detroit snd Grosse Pointe
guadrangles. We noted the fine preservation of the Wayne beaches at
Royal Oak.

Turning north on Gratiot Avenue at 7.5 miles south of Mt, Clemens,

we csme to where large excavations of sand end gravel have been made in
section %4 Clinton Twp.(2} miles south of Mt. Clemens) about 1/4 mile
east of Gratiot Avemue on ground above the 800' contour and just west
of the highest St. Clair beach. There are several pits two of which
are now in operation. There seems to be a continuous sheet of this sand
and gravel over an area of 200 acres or more in & strip over a mile
long north to south. I% is covered to some extent by & stiff lake

clay that seems to be Lameriled in places., This is in one pit not
less then 5 feet thiek, It is outside the limits of the highest lake
8t. Clair and therefore is older. There are some boulders in the clay.
The sand predominates as gravel is found only in pockets and thin beds
end changes abruptly horizontaly to send. The beds show steep dips in
places. The deposit seems to be glacial or asque-glaciml rather than

8 lske feature, tut we are not able to clesf up the way in which it

was laid down.

Ve left Gratiot Avenue at Muttonville about a mile SE of Lenox and

went through Lenox to the Whittlesey beach at Richmond. We were along
this beach 211 the way from Richmond to Memphis. From Hemphis the beach
rung NE into sectlon 20 ¥ales Twp., St. Clair County. Its course is

then northward for sbout 10 miles to Mill Creek valley in sgection 7
Kenocke® Twp., end then northeastward to Spring Hill at corner of sections
1 and 2 Kenockee and sections 35 to 36 Greenwood Twp., which as noted

by Taylor in Monograph 5% U.S5.G.S. stends at the entrance to Black River
Bay of Lake Bittlesey.
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We went from Memphls to Yale through a district just outside Lake
¥hittlesey. It is & gently unduleting ti1l tract as far ss the Mill
Creek, but has stronger undulation on north or east side of i1l
Creek. This is what Taylor classed as the Yale moraine. ¥e went
east.on a road a mile south of the Sanilac - St. Clair County line
and found morainic features of rather pronounced type for four miles
or about to the corner of sections 4, 5, 8 and 9 Greenwood Twp.,
_ emst from there the surface is nearly as flat as a ‘lake bottom but

it has 8 few low swells 5% or so high snd seems to be above Lake
Whittlesey level clear to the line of Greenwood and Grant Twps.
There is a rather wesk shorse line curving around from a NE to & N¥W
course in N¥W part of section 12 and SW of section 1, Grant Twy
which seems llkely to be the Whittlesey beach.

We d1d not find the Arkona beaches so definitely preserved in sections

6 and 7 Grant Twp. at Taylors description in Mon. 53 P.366-387. It

geems as vague a8 in the washed down plsces further south. We fo ;é;éhi}

this to be the case northward from sections 6 and 7 Grant Twp.,/ |o¢§?°
~nBanilac County or for over % miles. ¥e slso were unable to find any

Erkons in the eastside of Black River in section G Grent Twp., 5t,

Cleir County.

We found, however, on our return trip that the Arkons beach is well
preserved on west side of Black River south from here in gections 18,
19 end %0 Grant Twp., and in placea two distyfet branches oceur there.

In the bluffs of Black River we were interested in noting s blue till
well exposed which seems as indurated es the Illinoden. We noted it
in sections 6, .7 and 8 Grant Twp. and in sections 17 end 18, and also
on the coumty line. :

There ig considerable oxidized till above it and from gravel and sand.

We followed the Arkona shore northward from section 30, Worth Twp.,
for meven miles or 1% miles beyond Groswell. It seems to be what
Taylor terms the Second Arkonas, Tt in section 19 Worth it runs &
half mile east of the township line instead of & mile sast of it.
It runs NE to corner of sections 7, 8, 17 and 18 and from there
north past Croswell is about as Taylor indicated (a mile east of
the town line). This beach runs to the bluff of Black River in
section 19, Lexington Twp. ¥est of it is another beach, which
Taylor calls the First Arkona (p.367) and it runs as he indicates

+ from section 19 across section 18 and it is continued into section
7, Lexington.



¥e do not find a definite beach around a smell islend in section 7.
Thiére 18 a low swell at what Taylor terms an ®island®, tut no de-
finite shore/%éﬁgzing to it and it does not seem to be clearly a
lake feature. The Arkons seems to be very indefinite in sections
8 and 7 Lexington. The outwash plain noted by Taylor as covering
it near Applegate seems to be entirely east of Black River.

¥e found the Whittlesey beach a strong feature in NE part of section
12 and in section 1 Puel Twp. Ag this is scarcely 2 miles west from
the Port Huron moraine,w¢¥e are surprised that it has such strength.
Taylor noted its strength here(seetivm p.379, Mon.58). It iz on a
small i1l ridge, one of several that stood in the Black River Bay
of Lake Whittlesey. "

We crossed Black River at Applegate snd drove south to Croswell
through & sandy plein that lies west of the Port Huron moraine.

The moraine border is beck about a mile from Black River. But ‘
south from Croswell the moraine is nesrer the river, and in places
has been cut into by the stream. ’ s

We went eagt from Croswell across the Port Huron moraine which has:
its inner border in sections 26 snd 35 Lexington Twp. It seems to. -
be further east here than it i3 to the north or the scuth. '

Ve turned south st zurner of sections 25, 26, 35 and 26, Lexington.
The border of Lake Warren is less than & mile west of this road
for 4 miles south. It runs to the corner of sections 22, 23, 26
and 27 Worth Twp., and erosses into St. Clair Co, nesr west end of
line of section 2, Grent Twp. TWe traced it to Blaine. o

We there turned west and crossed Black River, We found & strong
Arkona beach and s parallel ‘Fal%r one east of it in sections 18,
19 end 50 Grent Twp. BPut there 1s not a strong beach further south.

We went to Spring Hill, but did not find it exhiliting such a
succession of loops as Taylor pictures {(see p.378). It is ®bulb-like"
but the beaches are so closely set es to appear as a single ridge.

14 atands 10-15 feet above 2%6@1’&%? plain.

From Spring Hill we drove to Ruby to see where Black River entered
Lake Warren. There is a broad sandy plain here.

To the south in sectioms 19, %0 and 31 Clyde Twp. there is a strong
beach of sendy character. ZAnother about a milé west of it in sections
25 and Sﬁ'Keéé%kee Twp. is celled "Upper Warren® on my field map.

It runs near CGoodell*s where the railway is 707(by my field map).

This may be a little higher than the beach. The strong shore east

of it may be near 700 feet.




Wo followed the Warren beach southward about to section 27 Wales WDy
eand found it a sandy ridge 21l the way.

¥eo turned west in section 265 Wslez. We came to what seems likely to
be the Arkona in section 28. It is a definite shore here.

We came to the Whittlesey besch in east part of section 30 Wales, snd
the road follows it SW from there to Memphis. It is very strong

in this part. From Memphis we returned past Mt. Cle&ens to Eight
Hile Roaé and then west.

Moy 26, 19%4.

The Geology section of the Michigen Academy of Sciences made & field
trip under my direction to points of interest on the Thumb of Hichigan.

®e got tcgether at ¥t. Clemens with representatives from Grend Rapids,
¥t. Pleasant, Lensing, Ssginaw, Detroit ana Dearborn 2nd Ann Arbor.
Also four persons came from Yhio, Prof, U8rmen, Prof. Conrey, erd
snother man and a lady. There were about 50 in the party, travelling
by ‘suto in at lesst a dozen machines, so when stops were made it took
a few minutes to gel unloaded and close enough together to hear the
sxplanations. Put we masnaged to get through to Caro for the night
reaching there at 7230 p.n.

Before lunch at ¥Mt. Clemens nearly all hed exemined the sand and gravel
pits south of Mi. Clemens that I deseribed in my ¥ay 12 notes. But

no one seemed sble to explain the origin of this deposit. It is more
extensive than I had thought and hag been opened over a distance of
fully a mile N-5 in a strip parallel to Cratiot Avenue snd within

1/4 mile east off it, There 1s some clayey till as well as some lake
clay above it which contains & few boulders, some of which sre siriated.

In Ht, Clemens trenches  dn Gratiot Avsnur are now open that ane
gn & blue clay within 5 feet of surface. This has s few small stones
in it, so may be glacial rather than a lake depo#it. It is above or
west of the shore of the highest St. Clair.

We left Mt. Clemens about 12:%0 noon and took the route slong the
Fhittlessey beach from Richmond past Memphis. Theneast psst the

Arkona dnd Warren besch end north to Goodells and then to Spring Hill.
We passed sand ridges east of Goodells that'may be drifted by wind
action to positi¥dd outside are not consisTenT(?] or | with the Warren
shore., They are conspicuous both north snd south of\Cowhy Creek in
section 1 snd seetion 11 Wales Township. 7)



¥e next went to the Arkona beaches in sections 18 and 19 Grant Twp.,
and traced one to the bluff of Black River near north end of line of
sections 17 and 18, It is then scarcely 1/4 mile weat of the edge

of the Port Huron moraine, and is very strong. There is another strong

Qidge west of it that runs E-S through sections 18, 19 and 20 as noted
ay 124 :

Ve then croszed Black River in section 17 and went to see the fragment

of & beach preserve " on the east side of Bleck River near middle

of west side of section 8 Grant Twp.,, which Taylor describes in Mon.53
p.568. At this place the moraine slopes down almost to the beach.

There is e gravel pit in the besch which revesls 1ts trus beach features.
Taylor wrote a letter which I read at this place in which he suggeats

that this unicue feature is worth of preservation as e State or Mational
monument, '

' We returned to the west side of Black River on the line of St, Clair
and Ssnilac counties, noting the exposures of Blue till that we suspect
to be largely Illinolan, tut did not stop to examine the till.

We went north to Croswell on a road close to west bluff of Black mbér
and noted the finel, preserved Arkons beaches from section 30 Forth
Twp. to Croswsll. :

We crossed to the east side of Black River at Croswell and went ﬁorth
to Applegate through the sandy plain that lies between Black River
and the Port Huron moraine,

From Applegate we went esgt to the Lake Huron shore psssing the ¥Warren
ghore about 2 miles from the Puron shore, The change in topography 1s
g striking feature, tut we did not note a definlte gravel bar here,

We then drove north 12 miles along the shore, The Algonguin beach is
8 conspicgsgﬁafeature much of the way from Port Sanilac to Pemster[oresier
It has adgtevelfy cut benk sbout 10 feet high. '

At Big Creek 2 miles north of F@ESter we examined the Chichy snd
buryied peat ¥hat Miss West is making use of in her thesis for Ph.D,
degree. The age of the clay that overlies the peat seems likely to

be about 10,000 years. It was laid down when the Kirkfield outlet

was raised so as to cause lake Algonquin to rise to a helght sufficient
to discharge past Port Muron, The estimate is besed on the following:
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Time since the Horth Bay outlet was raised so as to stop discharge of
Nipissing waters in that direction imated as 4000 years :

Time the North Bay outlet was operating S,2500 ¢
Time the Algonquin waters were discharging past’
Port Huron- o 4000 *
Total 10500 years

Taylor is inclined to mske this part of the Algonguin less than 4000
years, tut as the discharge was dlvided between Chicago and Port

Huron it seems likely to have taken more time than he allowed of bis . -
nelghborhood of 4000 years. We continued north past Richmondville to
the exposurers of which Taylor hss pictures in Mon, 53 P1.XII but there
has been so much slumping at the place we visited that the til1 is

not exposed. We may not have been to the exact place covered by his
photographs. ' '

I had plenned to run west on the road & mile south of the Huron and
Sanilac County line in which Lloyd Homngby ven levels for me in 1912 -
but this is 2 nearly sbandoned road now, on which we would not make
the speed needed to complete our schedule. So we went north intoﬁr
Haron Coumty snd took an improved road that runs west past Ruth end
Ubly. ‘ . '

This gave us a view of the swamp east of Ubly in which & branch of -
of Cass River heads. There igs a range of morainic knolls just east
of Ubly around the north end of which this swampy tract passes, as
shown #n the map by Lane in his Huron County Report.

¥e did not take roads along the Ubly outlet but ran west across the
Port Huron moraine, then south into the outlet 5 miles east of Cass
City. Then west to Cass City where the delta is displayed nicely
that was fommé&dwhere the outlet opened into the lake in the Seginaw
basin("Second Lake Seginaw")

We continued west and S¥ along the main highway to Caro where we spent
the night at the Hontsgue Hotel,
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May 27, 1934, Caro, Michigen

We went through Hé%am;?a and found the gravel there on south side of
the Port Huron morained is too extensive to be a ghore feature. It
seems instead to be outwash from the Port Huron moraine. It extends
1/2 mile or more south from the base of the moraine with a glope in
that direction. It is present for a couple of miles near Vg amﬁaa
The gravel plain has extensions north in the recesses in the moraine.

We crossed the Port Huron moraine on E-W road through Watsonsville and
then took a road gsouth on line of Denmark snd Junista Twps. crossing
the moraine near south end of the township line, The Warren beach is
conspicuous on its west slope in sections 25 and %6 Denmark Twp., and
gsection 1 Tuscola Twp. It reaches and follows the crest of the moraine
in sections 1 and 12 Tuscols Twp. into the village of Vassar, (see
profile scross it on p.26 of this notebook.) :

We examined the besch &t & pit in west part of Vasser on north side
of the highway thet runs to Saginaw,

Wn then drove along the bar that runs SW and which hooks back to the
N¥ in section 22 Tuscola. We then went north on the line of sections
22 and 2% to another bar which gets in on the west part of section 14
and rung westward sbout £ miles and hooks around to the SE in the
north part of section 21 Tuscols., I had not seen the western end
before. I noted a forked bar south of its west end in the central
part of section 21 in trip with Maclachlan on September 1893Z, (note
book 297 p.100-101),

We drove south from Tuseols to corner of sections £8, 23, 32 and E§,
Arbela Twp. crossing the slender moraine that runs W, SF from Millington
to section 29 Arbela Twp., The Arkona besch ig in its north slopes as
far ag this section. The moraine then gets dom to the level of the
beach and hags the beach on its crest. (see the Flint topographic map. )

We followed the Arkona beach SW about % miles to the Detroit Saginaw
Highway a2 mile NE of ClioW, We then went £E on this highway crossing
the Beginaw ¢ bars and highest shore near Fine Rung, The outer one

ig in section 24 and runs from the SW corner northeast to the center

of the section. Ve continued SE on this highway to the line of sections
5 and 6Xacross the Flint moraine then south on east side of the moreine
to the plain covered by Lake KearsZ%{l That lake reached sbout to

770-0r 780 contour, Flint River is™in a valley that trenches the bed
of Lake Kearszﬁf and dates from a time when the ice which stood at

the Flint moraine snd held Lake Kegrshgy had melted awsy some distance

%MW% }//4’7 MmM%WJ’%S/»f—’
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to the MW, This allowed the Imlsy outlet to be shifted from a course
westward past Durand into the Grand River outlet to one down the present
course of Flint River to Flushing, It there formed' - a delta of

sandy gravel in Lake Saginsw and later cut it into shreds as shown

in the part of the Burt quadrengle directly east end north of Flushing.

We went to Flint River near the corner of sections «J, 21, 28 and 29
Genessee Twp., to see the trenching in the bed of Lake Keersley.

We then weﬁt‘ﬁeat acrogs the Flint moraine and s till plein west of it
to the delta neer Flushing.

We then followed Flint Hiver from Flushing to Flint in the eouﬁss
(FEet5s) of the drainage into Leke Saginaw in the late stage of Imléy
outlet . . »

o got dinner at Flint snd several of the members deft us there. But
about 9 auto loads continued in the afternoon up the Imlay outlet to
Horth Branch, The outlet is larger than I had enticipated from the
description by Taylor. I had never followed it through before. ¥e
made a stop at the gravelly area west oif' Richfield center in sectlons
17 snd 20 Richfield. This gravel may be a delta deposit at hesd of
Leke Kegrsley, as it is near the level of that lake end also gt its
eastern limlt,

YWe went north from Richfield center across the Imlay outlet, and then
east dn the roads nearest the outlet and msinly on it, We crossed
Flint Biver on line of sections 5 and B Oregon Twp., 2 miles below
Columblevilie. Then went north to Columbisville through & ssndy plain.
We then crossed to north side of Flint River and zigzagged on that side
ad Tap-NE &sctine of sections 8 and 17 Deerfield Twp., Ve crossed _
then to the south side and drove east through sn outwash plain of sandy
gravel to the line of Deerfield and North Bremch Twps, It covers

much if not all of sections 9, 10, 11, 18, 1%, 14, 15, 16 and 17 -
Deerfield, North of it is a moraine with small boulder strewn knolls
that fills in the area between the outwash plain and Flint Rliver below
North Branch. The outwash plain is not shown dn the mep in ¥on.5%

nor in my map of the Southern Peninsula, It seems to be nearly as
_low as the Imlay outlet. There is a large area of low plain bordering
Flint River in Rich Twp. extending north inio the edge of Tuscola
County which is likely to have been a lake\'Sxpension similar

to Lake Kearsley. Its extent is shown in the two meps just noted.

We went east from North Branch through sections 4,3,2, and 1 North
Branch Twp. on a‘ﬁﬁﬁgﬁiy undulating low ridge. South of this ia

a swampfy channel¥of discharge for a glaclal lake in Senilac County
that antidated Lake Arkona as well as Whittlesey and may perhaps be

t () olik e susfoil sernved ww @ Line
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called an extension of Lake Maumee that followed the recession of

the ice sheet from that district. There is a2 very distinet chamnel
across the divide between Csss River =nd Flint Biver in sections 3

and 4 Burnside Twp., which we exemined, It is fully 1/3 mile wide

and has definite tay N’ in its borders, This channel is mentioned
by Taylor in his description of the Mayville moraine in Hon.53 p.264,
but he says nothing as to its orlgin. In Gordon's map of Semilac County
in Vol. VII, Michigan Geological Survey & send ridge is shown in east
part of sections 2, 11 and 14 T.10N., R,12E. in Sanilsc County and

given an altitude 790 feet. This may not be a reliable height for the
Cef3 River cmossing of Pere Marquette R.R. in section 26 of that
township is 808; and this ridge may be still higher. It is at lesst
suggestive of s shore line and one that msy open westward into the
chennel that runs across the divide between Cess River and Flint River
north of Burnside,

There is a swanpy tract up Cass River as far as sections 10 and 11
Burnside Twp, on west side of the Demnville moraine which opens into
the one that we are discussing in sectlon 34, T.10., R,12E., It seems
to me highly probable that the Mayville and Deanville morains are
close correlatives. This being the case the chennel may have been
the line of westward discharge from the ice. But the gap at Cass
River between the Mayville snd Deanville moraines in section 24 ss
well as the sand ridge to the north suggest a lake outlet following
the glacial dreinage through the chesnnel.

It allowsnce is made for the differential uplift it seems probable
that this chammel would have been lower than those further south on

¥ill Cresk ond Belle Biver that are connected with the Imlay outlet,

¥e made a circenit NE of Burnside es far NE as the cornmer of sections
1 and 2, %5 and 368, Tps. 9 and 10 N., R.12E, from which point we
went south two miles on the Deanville moraine and from there west to
Burnsides ‘

From Burnside we drove south past Imlay, Almont, Romeo and Washington.
We had the shore of Leke ¥aumee in view much of the way from Imlay
south, We went west into Rochester, then south B miles and west 4
miles, and south from there to Birminghem and south from Birmingham
on Southfield Avenue to Plymouth Road and back to Amn Arbor. Those
from Ohio snd fromw Lanaing kept with us ag far as Birmingham. The
Grand Rapids men left us st Imlay., The westher was ldeal, clear

and cool, the roads in fine condition. All the perticipants seemed
interested in the features. It was on the whole the most enjoyable
field trip I have taken with the geology section,
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Ju.ne 15, 1934

I made a trip with Ceorge S8tenley to the dlstrict north of Leke St.
Clair: W¥e left Gratiot Avenue at Milton and took the rosd east on
1line of sections 9 and 16, T.3N., R.14E, Ve found the highsst St.
Clair besch well defined as far east as a small stream in the SW
part of section lo of this township, as a low cut bank, with some
sand in the soil of the plain south of 1t., The top of the hank is -
about at the 600 contour at the line of sections § rnd 10. There is
no detectible bank #&st from this streem and the soil iz a stiff
clay nesrly to Selt River, but a strip on the west side of Salt River
has = sandy spots. thst are above 595 contour, They stand 1-R feet
above lower tracts among them that are hess gendy., The southward
extengion of the 595 contour om west side of Salt River ig perhspa &
festure of the highest St. Clair shore, tut there secms to be a more
definite shore eaat of Sslt River at the west base of the Fmmett
moraine at ahbout 600 feet., A sandy gtrip runs south through the SE
part of section 14 into section 23 which seems to be the product of
Lake Sty Olair at its highest level. In places it catches the 800!
contour and it 1g above 535 feet zs far south as the north part of
section 23, : :

The highest St., Clair shore follows the eagt buse of the Pmmett
moraine in the NW part of section 13 end west part of section 12 at
about 600 feet. But we are unable to trece it eastward into St. Ulair
County. The surface ig very flat as in the district west of Salt
River in the BW part of T.3N., R.15E.

On the Emmett moraine in sections 1 and 12, T.2N,, R.14E., there is
2 gandy coating in which cobblestones and boulders are imbedded.
There is alsc s gravelly deposit in which a plt bas been opened on
the west side of the N-B road in section 1 where the 620! contour
hag s westward protrusion just north of the E-W quarter line road:
The gravel is only 5-4 feet where thickest. It has en earthy ad-
mixture, and the pebbles are not much rounded. 8¢ it seems to be &
rather ghort-lived shore, We consider 1t an Elkton beach, and the
sand on the creat of the moraine for & mile or more gouth from here
is likely slso to be the product of Leke Lundy et the Elkton stage.
It is about 620 feet.. We did not sttempt to trace the Elkton beach
into T.4N., but went east on line of Tps. 5 and 4N, into 5t. Clair
UOlmtyv ' ~

On finding that the surface there 1s teo flat to show the limits

of the highest St. Cleir shore,«¢We turned south and ran to the present
shore of Lake 8t. Clair at Ancherville, There are sandy ridges east
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of & creek in sections 7 and 8. They wind about and are evidently
wind deposits. The sltitude is less then 20 feet above Lake St.Cleir,
8o they are not up to the highest level of Leke St. Clair,

The benk at Enchfrville is about 8 feet atove Lake St. Clair, and
there is s rise to about 12 feet above lake level or 586 feet AT,,
a few rods back from the lake. '

The send ridges are probably about 530 feet when strongest.

We took the highway esst on the border of Lake St.Clair and found

‘the bank becoming very low before we reached Fair Haven, tut the

land is dry enough to cultivate as far as the place where the road
turne south in section 24, T.3¥., R.15E, There is a mersh in gsections
25 and %6, tut on turning east dry cultlvated lend is entered st
Pearl Beach whadethe highway comes to the north distributory of St.
Clair River sbout % miles west of Algonse. The land, however, stands
only 4~-6 feet above Leke St,Clair,

Ve got dinner at the Meples Hotel Tem Room. Ve then drove north to
examine the features shown inFig.10, p.474 of Monograph 63, U.8.G.S.
A low ridge sets in SW of Roberts Lending gs shown in Fig.10, tut it
is not en esker, Instead we find that it CWeFs = thin coating of
fine gravel over & clay or clayey till. The pebbles are small,
usually 1/2 inch or less in diameter. This is evidently a deposit
mede by St. Clair River when 1t was flowing a2t a level as high as
this deposit. Ve crossed this ridge on & paved road running W NW
from nesr Cherry Beamch., Its crest is 17 feet above the low plain
eagt of it, This plain is probably about 580'. The width of the
ridge here is over a half mile, and the low plains each side ave
about 4/10 - 5/10 mile wide. The whole series occupies about 1%
miles from the west bank of St. Cleir River., It has this width at
Marine Uity, The gravel deposit covers only & small part of the
ridge, snd when present accentuates the relief of the ridge. The
clay pert of the ridge la only 10~72 feet above the low plains each
side and thege are probably less then 10 feet above St, Clair Hiver
a8 far north as MoAYB&/City. The height of the grsvel deposit is
about 605'. It drops to 601'  miles farfher  south and Fus
seems to commect with the highest St. Clair shore, 595~600 feet and
it seems likely to correlate with it.

Does it date from early Leske Algonquin time or instead from the

time when uplift returned the flow through St.Clair River after the
Kirkfield or Trout outlet had taken the flow? The St.Clair Pasin

may have been flooded with a conslderable volume of water at both
theb® stages. It probably had a low stage of water when the Kirkfield
outlet was in operation. The slight preservation of this gravel

seems to favor its belng of early Algoncuin sge.
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The gravel bars about 2 miles south of St.Clair have been opened
extensively for gravel, It here is in steeply inclined beds dipping
southward llke a delta deposit, The pits are opened to a depth of
6-8 feet andseem to have reached the bottom of the gravel. The
gravel is rather fine with few pebbles over an inch in dismeter.

I think these pits are in section 18 E, China Twp.

The ridge in south part of St. Clair on east side of the Norf{
flowing part of Pine River is generally sandy on the surface, tut
we found pebbles in 1ts highest part. It seems to be 20-25 feet
above St, Clair River or fully 600 feet 4.T, The gravel bars close
to the weat bluff of St. Clair Hiver further south are about 20 feet
above the river. It is about opposite the southermest of these
bars that the Canads side reaches 600 feet ss shown by the contour
on the Wallaceburg Sheet, Opposite Marine City the bluff on the
Canada side is 591-59% feet and the 600! contour is about 1% miles
back from the river, It bears S SE from there away from the river,
Ag this contour marks pretty nearly the limit of the highest Lake
St. Clair the lake wasentered by St.Clair River about 2 miles above
Marine City. The gravel deposits to the south of Marine City seem
therefore to have been carried into Lske St, Clair several miles

&t about the level of the highest 8t.Clair Shore. The altitude

of this gravel near Roberts Lending wes later found to be about

601 feet, (see notes Aug.Z0, 19%4)

up :
We went/morth of St, Clsir village and took a road west on the line
of sections 18 and 30, T.5N., R,17E., which crosses two of the
Spillway channels thst cross the Port Huron moraine, They are
definite swales 1/8 mile or so vide running S SW to Pine River valley
from the crest of the moraine and slightly trenching the crest.
Taylor refers this Trenching to a stage of Lake Lundy when its lgvel
was no higher than the moraine crest. (Mon.53 p.475)

From St. Clair we went west on paved highway 2% miles to cormer of
sections %, 4, 9 and 10, T.4¥,, R,16E, through a plain in which a

pale clay 1s exposed in ditches that seem to be & lske cley. Altitude

621 at section cornmer (see Rattle Run map). There are patches of
sand on it, -

Ve went south on line of sections 9 snd 10 to Belle River, through
a plain that seems t0 be higher than the channels cut by St.Clair
River. It is above 620 feet, The channeling was probebly no
further west then sections 11, 14, 23, 26 and %5 and it is 600 feet
or less. A road that bears west of south in sections 3, 10,

15 and 22 T.3N,, R.16E, is on the bank west of the west channel,
The altitude i1s low 601607 feet or gcarcely 10 feet above the
swemply channel in these gections.

SZ
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It seems to be below 600 feet and in places below 590 feet (see
Rattle Run map), There are sandy ridgees a few feet high along it,
and in the district to the west past Sterville. The relation to the
highest Lake St. Clair was not determined. Starville is 593 feet
and section corners a mile east 598 feet.

®e found no evidence of & boulder belt north of Fair Haven where

Taylor thought there was one. We did not see a boulder in sections
18 and 19 or in sections 13 and 24 or 11 and 14 to the east of Fair
Haven. There is a clay deposit here with few if any pebbles in it.

- From gnchﬁ%ville we went west scross the gouth end of the sandy
gtrip that is found at south end of the Emmet moraine snd is probebly
connected with the highest Lake St.Clair,.

We then took the road which follows s lower sendy ridge called
%Sugar Bush Road® on the Mt. Clemens topgraphic mep® This ssndy
ridge may be a Nipissing beach of Lake 8t.Clair. It is the "Lower
S+.Clair® of the Wayne County Report by Sherzer., Ve saw no gravel
in it, but it has the f{rm and even crest of a beach in most of its
course. The sand is in places drifted into low dunes.

July 7, 1934

Fith Professor R. C. Hfssey I went by auto to study features in
Lapeer. Ssnilac and Huron Counties.

We drove on Plymouth Road to Telegraph Rosd then north on it to

Pontisc. Then east on Aublfrn Rosd to Utica then north through

¥ashington, Almont snd Imlsy to Goodland Church § miles north of

Inlay where Taylor thinks the Maumee besch has its terminus. Ve

were neer the highest Maumes from south of Romeo to this

place. The edge of Lake Maumee is in east part of section %4 Bruce

Twpe, Yacomb County. There is & beach east of highway 53 in the

MW part of section 10 snd SW of gection % Bruce Twp., There is a2

woraine close to the highway in sections 4 snd 9, Bruce Twp., and in

sections 28 and 3% Almont Twp, A beach is east of this highway in S oot T

SW part of section 27. The east edge of morainic land is in sees. &, 17 v 8dhont Tp
*sections 5 and 8 Imlay and sections 20, 29 and 32 Goodland Twp.

“The gravel near Goodlend Church has a nearly level crest for 60

rods+ at an sltitude about 850 feet, It probably was shaped by

Lake Maumee as Taylor interpreted but there is surprisingly little

evidence of Laoke % At this height between Imlay snd the Church.

Mill Creek traverses the swamp east of here. The width here is less

than & mile and it is of similer width to the south between Mill

Creek and Belle River.

We went eagst across sections 21 and 28 Goodlsnd into a neerby plane
tract much lower than the moraine that lies west of the Ii;%iloutlet.

W)M{Jm&fﬁvw@z&w@»«?p;{
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The distriect SE of ¥ill Creck geems to have heen covered by like Mawmee 4n
Goodlend Twp. Taylor thought thore were walerleld morsines here b if so,
they are very inéistine‘g. Definite morsinde¢ features are found north of Mill
Creck in sees. 2, 3, 10, Goodland Twp. but the surfece becomes plane in Bk of
ge¢. 2 and in sees. 1, 11, 12. The border between the plain and moreine bears
¥KE acrosa mecs, 35, 2B, 24, Purneide Twp. to Brown City in see: 18, Maple
Yalley Pwo. .

There is sn undulsting $111 sirip on the north side of the Oapac swamp in
north pard of Liynn Tep., 3%.0ladr Co., vhich may be & moraine. We traversed
it from zec., 7 sasbward sercss the fwpe It 18 Jess then a mile wide and there
ig & lower plepe frach rorth of 1% zlong the county lime of 5t. Clair amd
farilae Jos. Its border is north ¢f the line in sec. 32, T 8, R 14 B,

In secs. B & 8, Brookwsy Twp. (T 8, R'14 B) thers is a gravel deposit in a
navsow plain bordering M1) Oresk. Its extent wp the creek wes not determined.
It nay bs a line of glacliel drsinage into ﬁhea Capac swanp elther frem the Yale
morsine or fyom & moveine Shat 7uns south through the wesy half of Brockway Twp.
Ita sliltude seems to Yo mot mors thap 800'. Does this indiceto that thers was
poe ponding sbove 800! ot the dime 1% was deposited? I% le rether coarse gravel

and seems &0 hove heen l1s1d dows by 2 vigorous siresm,
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I went with D, C. MacLachlan into SW0ntario to determine the posi-
tion and tilting of the shores of the glacial lskes, We crossed on
the "Ambagsador Bridge" and followed Highway No,3 southeastward.

It is on the west slope of the Detroit Interlobate moraine in the
Vindsor Sheet at sn altitude close to 600 feet, The goil is generally
cley in this area, but we passed low sand ridges about a mile from

the south edge of the map where the mep shows less than 600 feet.

The relief is 4 or § feet and the ridges run parallel with the high-
way on the sast side. There is one esch slde of & smell west flowing
gtreanm.

In the Fesex sheet the highway reaches the crest of the Detroit
Interlobate moraine near Uld castle at an altitude above 625 feet.
The clay here is pebbly znd in places between here and Essex it is
cobbly. At Egsex we come to & gravel bar that is a consplcuous
festure for nearly 6 miles or to a mile SE of Cottem where the electrie
cer line turns south to Kingsville,  There is smother ber 1 - 1%
miles further SE termineting where the highway turns south. The

bar 1s above the 650 contour for a couple of miles at 2-4 miles BE
of Essex a&s shown on the map, tut elsewhere seems to be a little
below 650 feet. This is about 10 feet above the ususl level of the
Gragsmere beach and about as much below the level of the Wayne beach.
It may mark a storm beach of the Crassmere snd be several feet above
the ordinary lske level of that time. This seems more likely thsn
to put 1t in the Wayne at a level 10 feet or so below the ordinary
Wayne level: We come to the Warren beach near the 675 contour. We
traced this besch around the high area that lies KW of Leamington
and found it to be only a little above the 675 contour. It is &

ceut bluff for 2 or % miles on the south side of the area where the
675 and 700 contours are close together, btut elsewhere is generally
a bar of gandy grevel. It is on = rather steep slope fn the north
side of this high area.

We found the Arkons shore as a cut bluff 710' at base on the west
gide of this high ares north of Ruthven. The top of the bluff is
up to the 725 contour. The Arkona is also found on the east side
south from where the Michigen Central RR has a gpur to a gravel pit.

’
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It is deyeloped for more than a miled’ Jusy east of endunder the 725
contour.dt is about 710' here. If the contouring is correct there

i3 an Arkona 2 miles west from the north edge of Leamington. The
¥arren beach forks west of Lesmington, each fork being just sbove

the 875 contour. The west fork seems to be but a few feet lower
then 8 ridge that is above the 700 contour. 8o I suspect the con-
touring is incorrect. There is & thick deposit of gravel along the
highest part of this high area, It is opened to a depth of fully

25 feet in pits south from the Michigsn Central Spur without reach-
ing the bottom. The beds vary greatly in coarsness varying from sand
to coarse gravel., While generally neerly horizontal they have places
whep*s pronounced dip is found, The dip seems to be eastward toward
the lower land, This ridge of gravelly meterisl sesms to get up
sbout to 725 feet in its highest part and to have been shaped into

a8 bar by the Whittlesey waves, The thickness of the gravel deposit
end 1ts general makeup seem to favor itz being & glaclsel rether than
wholly a lake feature., It seems to have very few boulders in it and
the coarsest beds are merely a coarse gravel, not very cobbly.

The finest display of boulders noted was in the Arkona at base of
the cut bluff north of Ruthven. There is & boulder pavement several
rods wlde near the base of the bluff, WVest of this near the 700
contour is a low gravelly bar probably Arkona,

The cause for such a prominent area as this one nesr Leamington is
not clearly understood. It is on the line of the Detroit Interlobate
moraine, It may be at a place where the Erie lobe made a sharp

turn from SW to NW movement. The Hiron lobe probsbly pressed.
against its north side and it may hesve extended past its east side
into the present lobe area south of Lesmington., Mr. Taylor has

held the view that the Huron lobe extended into Lake Frie east of
Leamington, and if so the Erie lobe had an undetermined limit

out in the basin, and came into the present land area west of Leamington.
There are ridges west of there near Colchester and Hurrow that are
probably later then the Detroit Interlobate moraine, and entirely

the produat of the Leke Erie lobe. The highest point on them is
about 650 feet. They sre mainly above 625 feet. Ve did not go to
them but went eastward on Highway No. 2 into the Romney quadrangle.

About 4 miles beyond Wheatley we came to a gravel beach which is
continuous for about 4% miles close to the shore of Lake Erie.
It 1s 680 to 635 feet A.T. as determined by hand level in one
place from the lake near Rommey and in the other from the 622.
bench msrk two miles east of Rommey., This is rather high for the
Elkton beach, but probsbly is its storm beach., It is a gravel
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suitable for road bollaet snd there are seversl pits in 1t. It
runs to the lake bluff at its east end and is cut off,

The topogrsphic map should extend the 625 feet contour to the west
end of this gravel bar as its lowest part is about 630 feet end

" the highest €35 feet. Port Alma 1s incorrectly showmn on the Romney
map. It is at the 2nd road east of the place indicated on the map
by & road coming from Glenwood station. The altitudes given in

 Vhite's Di@tionery of Altitudes show Glenwood 628, So¥tswirth 628
and Rensville 622 stations to be above 625 feet, but the mep makes
81l of them fall below the 625 contours The map may tims be in
error to greater exitent than in the contour on the gravel ridge.
There does not seem to be errors in the contours in the Chatham map.

¥e come to the Warren beach where Lake Erie Mas cut it off 2 miles
gouth of Cedar Springs. For fully 1/2 milesit iz below the 875
feet contour in the part between Mghway No,5 end Lake Erie bluff,
The nighway rises to it at the 675 contour« It stends 5 or 8 feet
above the plgin each side., It is a broad bar filling all the space
included in the 875 contour from here to Blenheim or about 1/8
milss Ita crest is likely to be 680 feet or more at the souths
At a gravel pit 2 miles south of Blenheim the gravel is opened to
a depth of 17 feet and this tskes only down to the level of the
plain at the 675 contour. B0 it is about 692 feet here. It reaches
700 feet at Blenheim. This seems too high to fit the Warren plane.
It is probably a storm besch and it may be 10 feet or more above
the ordinary lale level. The beach splits st Blenhelm one part
being from waves on the east or Lake frie side, and the other from
on the west side. That on the west 1s & cut bluff and the gravel
does not reach the top where it is 700 feet, Its base is nearly
down to 875 contour. The gravel is present up to the top near .
Ridgetown end reaches almost 690 feet there.

C%g the port neerest Lske Erie formed by waves on the east the
gravel is up to 700 feet for 4 miles NE from Blenheim. It is then
below 700 feet for about 7 miles as 1t pasgses Ridley and Morpeth.
It comes to the 700 contour 1} miles east of Morpeth and is near
1t from there eastwerd to Pol@yffa. It burne north about 1% miles
south of Polfyfa end is above the 700 contour from there north
into the Bothwell quadranggﬂ’ The other shore keeps below 700 feet
10 near the north edge of the Ridgetown map,

We spgnt the night at Ridgetown at the Arlington Hotel.

N
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August 16, 1934
Ridgetown, Ontario

Fe traced the Warren begch around the north end of sn island that
extends from Blenheim northessiward about 22 miles to within 2
miles of the ThemesBiver. The beach is 720 feet or more in the
higheat part near Claehan end near Xintyre in the Bothwell quad-
rangle, It is 718 feetFTaylor Spur on M,C.R.R,,

A gravel pit NE of Clachan 1/2 mile 13 718-720%, Clachan is 7137

and the beach is 2 or % feet higher near there. Southwest of Xintyre
ia & sandy ridge that reaches 725' but & gravel ridge near Kintyre

ig a few feet lower. The lake may have been not more than 715!

at ordinary levels at the north end of this island, But this is
surprisingly high for the Warren plane so fer southwest. The country
~1is lower to the northeast from this islend, & send covered plain
which rises to 725! near Dutton, and reaches 715! about 2% east of
wost ffhe or & miles SW of Dutton - Bandy bars there reach 720 feet.
The Warren plane mayrheach 720 feet at Dutton, This is at the SW
end of the mainland shore of Lake Warren, south of Thames River.

The island that extends NE from Blenheim hag & few points that
req;h the 750 contour. At Duart there are low bars of sandy gravel
on, otherwise plane aree of perhaps 80 acres which rises above 750
feet. These may be the product of Leke Whittlesey, for the 750
foot isobagedrawn from Richmond, %ichigan to near Girsrd, Pa,

on south side of Leke Frie passes G¥ér Duart. About 3 miles NW

of Duart is another small area of sandy gravel that is up to 750
feet =nd perhaps a feature of Lake Whittlesey. There is another
ridge of sendy gravel 2} miles SW of Duart that is above 750 feet.
It i3 about 1/2 mile long andbeems to show & lske bar contour.

West of this £ miles is m very small area that resches 750 and it
is 8 sandy gravel, Just north of Palfhyfie is a hill of 111 that
reaches the 750 eontour. It iz the only hill of this height on this
islend tract thet has no material of the lske beach type. There
are several lower knolls along the highway west from Palfliyfe which
contains gravel and pits on—op 2w in them, They are
above 725 feet, but thay seem to be Kames, with some i1l with the
gravel,

This island seems likely to be & moraine whether an interlobate
moraine or one formed by the Muron lobe is not clesr as yet. It
seems to have a position that will f£it in with the Huron lobe and
correlate with the Seaforth moraine. A moraine of the Erie lobe
comes to Dutton from the northeast, whether it continues as s



waterlaid moraine to this islend to meet the Seaforth moraine

of the Huron Lobe, snd form an interlobate moraine, or instead
runs south from Dutton to Lske Erie is not as yet known. The
lake bluff south of Dutton is asbove 675 feet and the 700 con-
tour comes within two miles of the lake there which is suggestive
of a waterlaid moraine from Dutton to the lske bluff.

Northeast from Dutton a definite woreine with some knolls 25
feet or more in height runs acrose the NW part of the Port
Stenley quadrengle., The moraine is spaced over a width of 2

or 3 miles, The highest knolls (1% miles north of Iona Stetion)
are above the 800 contaar and a ridge standing above 775! has

a length of about 5? miles, mainly E¥ from the high points.
There are several knolls further west that catch the 775 con-~
tour, and there is one less then 2 miles direetly east of Dutton.
Several nsarer Dutton catch the 750 contour, The surface be-
comes flat at about 725 feet though sgand ridges extend a 1little
below the 725 contour, south and west of Dutton. The Warren
ghore seems to be near 725 feet in the west part of the Port
Stanley quadrangle, but we did not mep its position, except

for a short .distance nesr Iona Station and north of Shedden. .
A bench mark on the MCRR 737 is nesr the level of the beach.

It is 1% miles NE of Shedden in the .edge of St..Thomas map.

The moraine which has so strong expression in the Port Stanley
guadrengle becomes less conspicuous in the SW part of the St.

. Thomas guadrangle with & crest below 775 feetl for sbout b milaa.

It then gets up to 800 feet near 8t.0lair Je., end 1s sbofe
775 faet fcr S~4 miles eastward.» . .

The part below 775 feet .ssems likely to be below Leke Whittlesey
level snd to have been toned’ down by its waves, if not already
e waterlald moraine. The part of thls moraine in the NW part.
of the Port Stenley quadrangle has considerable sand in its
Imolls which add to its expression,. On the Pere Marquette RR.
for 2 miles west of Kettlé CGreck there ia s flst plein to the
south and a rapid rise to the north .the ch&nge being at about .

" 760 feet as shown by & 750 B on the railway. There is a

gravelly ridge north of the rallway just west of Kettle Creek
in which & pit has been opened, This seems to be rather bulky
for a lobe feature end 1ikely to be glacial, It is 760 feet
or more, but does not come up to 775 feet sccording to the map.
It may have reached the Whitilesey level which seems to be near
775 feet in the vieinity.

f5;7 %
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Eest of Kettle Creek just south of St.Thomas is a plain of sandy
gravel that is esbove 750 feet snd perhaps is nearly 775 feet.

It extends south to the edge of the Port Stanley quadrengle.
There is very 1littls ridge development on it., Its oriign is
not as yet clesr, It may be connected with a /¢ 7
morainic loop SE of 5t,Thomss in the Port Stenley quadrangle,

ag an outwag, This loop seems to be in the moraine that

we have traced to Kettle Creek from Dutton. It reaches 900!

in one hill and has strongly morainic expression down to the
800 contour. There geems to be & shore line at itas east end

at about 775 feet and slsc on iis south border, At the west
the ghore 1s below 775 feet. But it may be only a little

lower, for there is a 771 BY on it just south of the border
between the 8t,Thomas snd Port Stanley quedrangles. There seems
likely to have been a bay in Kettle Creek valley above St.
Thomas at the Whittlesey atage, covering the lsnd that is below
the 778 feet contour, :

Afger making the loop SE of St.Thomes in the Port Stanley
quadrangle the moraine runs north passing just east of Bt. .
Thomes and swings NE keeping south of Kettle Creek, It mey be
combined there with an earlier moraine and embrace a strip 2
miles or less in width on the north edge of a plain that .
covers the SE parf of the St.Thomas gquadrsngle. It is about
800 feet A.T. near 8t.Thomas tut rises to 900 feet near the
easgt border of the guedrengle, and is above 925 fest in the
west part of the Tillsonburg gquedrangle nesr Colloden, It is.
compoged largely of till, gravel being inconspicuous, and is

~ gently undulating, In places in the west part of the Tillson-
burg quadrengle it has a double crest with a swale between the
ridges thet drains 5W into Catfish Creek passing to the plain
south of the morsine near Mapleton in the St.Thomas guedrangle.
Fhe bvorder of this plain is atove the 80C contour in the east
part of the St.Thomas quadréangle. The moraine there sét in
near the 825 contour, and extends up to 900 feet at the crest,
It seems probable thet Lake Whittlesey waters extended az little
above 800 feet here, but shore features are not clearly defined.
A sendy ridge was noted about 2 miles NE of Kingsville about
8/4 mile north of the MCRR and 1/2-1 mile from the east edge
of the St.Thomas quadrangle



We did not get far enough south in the part of the Port
~ Stanley quadrangle to see the Warren beach, It is likely to.
be slightly below 750 féet there. Its 720 1sobase runs S SE
from neer Forest to Dutton. Thus showing & very different trend
from the Whittlesey isobase for 750 feet which runs E SE from
Richmond, Michigen to Glrard, Pennsylvenia. This belng the
case the space between the Warren and Whittlesey plades will
become less in psssing eastward, It is about 55 feet in the
area of horizontallty in Michigan snd Ohio, snd in Ontario south
of Lake Huron. We found this to be the Interval in the high
tract near Leamington.. :

The Whittlesey seems to be about 775 near 8t.Thomas but the
Warren is not 55 feet lower there, It seems to be about 787
fest near Shedden or scarcely 40 feet lower. The Whittlesey
seems to be not far from 800 feet in the vicinity of Tilsonburg.
Ridges that cateh the 825 contour are above the level of its
waves,

Ve stopped overnight at T411sonburg at the Arlington Hotel.

On referring to H.L. Fairchilds report, Bulletin 106, ¥.Y. State
HMuseum, 1907, p.47, Fig.2, I find that the vertical interval
between the Whittlesey and the highest Warren at the Pennsylvenia -
Yew York line is about 44 feet the Whittlesey being 765 feet
aend the Warren 721-722 feet. He also finds an interval of 25
feet there between the highest and lowest Warren, the latter
being 628 feet A.T. But at State Line Station he makes the
Thittlesey 784 feet or more than 60 feet above the Warren.
However, he makes the Warren 734 feet et 1} miles east of the
State Line and the Whittlesey 782 feet there by anerold measure-
ment, thus giving 48 feet verticsl intervsl.. The lower ¥arren.
there 18 715 feet. Thess data do not seem to harmonize with
those in Fig. 2. o

In his Fig. B, the intervel at Westfield is 4R feet. The
Whittlesey being 795 and the highest Warren 755 feet. There are
lower bars at 720, 725 and 718 feet. Wayne bars(%)

At North Collins, N.Y., Fairchild finds the interval 50 feet,
the ¥hittlesey being 850 and the highest Warren 800 feet.

There 18 a lower Warren at 780 feet. The interval of 70 feet
between the Whittlesey and lower Werren is said to be the usual
space found in the New York area. The Whittlesey gets up to

o




te 905 feet at the easternmost point =t which it was formed
1 mile SE of Spring Brook, It is here 70-75 feet above the
lower Warren at Elum Center Station. A table on p.65 sets
forth the vertical space at numerous points, and supports the
stetement that the general spsce between the Fhittlesey and
lowest Warren is about 70 feet and between the ¥hittlesey and
highest Warren ebout 50 feet., If we tske 800 feet as the level
of Whittlesey at the Ubly Outlst, end at the east side of the
Vestfield, W,Y. quadrsngle, a straight line connecting these
points passes close to Tillsonburg .thus seeming to support the
- view that the change from flat to undulating surface in this
vicinity at about BOO feet - marks the limit of Whittlesey
waters. The till ridges west of Tillsonburg seem to flatten
out at the W end and become waterlaild at about 800 feet, One
f them follows the east side of Catfish Creek past Summiﬁs
Corners, and crosses the NW corner of the Port Marwell gquad-
rengle into the Port Stsnley quadrengle., It probably cone-
tinues in a course south of west to the shore of Leke Erie
near Port Stemley. The bluff of Lake Erie is above 700 feet
except &t the gorges cut by stresms in the port of the Port
Btenley quadrangle east of that village, West from there the
700 contour besrs away from the lake bPluff, & stresm draining
east past Sparta to Catfish Creek, snd one draining west past
Union to Kettle Creek may have had thelr courses determined by
a shallow swale between this waterlaid moreine and the prominent
morainic loop north of these streems, Is it probable that this
moraine correlates with the Gowands moraine in New York?

East of this 1s a t111 ridge which is traceable about 4 miles
8W from Tillsonburg on the west side of Otter Creek. It
probably continues as a waterlaid feature, but does not control
contours to the degree that the one west of it does.

August 17, 1924, Tillsonburg, Ontario

¥e drove south from Tillsonlturg on the highway east of Otter Creek,
It traverses & sand-covered tract slightly ridged in dunes.

There is a ti11 ridge on the east side of the Cansdian Pscific RR
which reaches the 825 contour for a length of nearly 2 miles, tut
it fades out east of Eden near the 800 contour snd is not a
distinet feature further south, The altitude drops to 775 feet

in the firast mile south of Fden.
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Ve followed this till ridge NE the Highway No.Z which runs
east from Tillsonburg to Delhi,{fravel pits dn the north side of
thiz highway on the crest of the ridge show a westward dip
toward the lower country west of the ridge. It seems to be an
outwash gravel at an ice border. The top of the gravel l1s
about 800 feet ag determined by its helght above the 800 con-
tour 2% the Tillsonburg mep. There is about 15 feet of sand
here over the gravel and & strip of sand dunes runs west from
here for & miles that is above 800 feet except for a small de-
pression carrying e1800 depression contour, There is glao a
sandy coating slong the crest of the ridge southwest from this
highway except where it stands sbove the 825 contour. )

This ridge continues N¥E as a faint festure past Rosanna and
connects with a strong moraine 1-2 miles SE of Utterville,
That moraine reaches 800 feet in plans in the NE part of the
Titlsonburg quadrangle, and is about 850 feet from Cornell
westward about to the meridian of Tillsonburg., It seems to find
continustion in the two till ridges above described that run
8% from PTillsonburg. It contacts near Tillsonburg with an
earlier moraine that comes in from the northeast nearly te
Tillsonburg and there turns westward snd runs past Culloden
and Lyons its south border being north of the highwey thet
runs through Delner and Brownsville., Wis moraine is evidently
older than the Pory Huron morainic system but the one that
splits into & ridges near Tillsonburg may, together with the
Paris snd CGalt moraines, correlate with the Port Huron system
and with the Gowanda~ , Hambturg and Meffille moraines in
New York,

Ve drove east on Highwey Wo.3 through a sand covered plain to
Dellil making a detour south to Rhinelsnd to see an area that le
above 800 feet., That srea is sand covered with low dunes. ,
I had suspected it mighit be in the line of continuation of the
Paris moraine SW from Delhi. Perhaps it is, tut there is no
+111 ridge here and so far as I can see nothing to distinguish
it from the sand covered plain to the west.

The Paris moraine is distinctly traceable to Delhi, slthough
there is considerable sand along ite crest., We crossed it south
from Delhi and found boulders and till exposed on its SE or
inner slope, tut the crest here standing above 800 feet is a
sand covered ridge.
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¥e continued ;&st across & sand covered plain with low dune ridges
scattered oNfit to the Galt moraine esst of Simcoe.. The crest
east of Simcoe that rises above B00 feet has till at surface end
t11l 1s exposed to & slightly lower level where we run north across
the moraine 2 miles sast of Simcoe. We went to a gravel pit 2
miles west of Tyrrell. The gravel ig in beds dipping westward
from the crest of the moraine. Ite surface as shown by the 800
foot contour on the Simcoe .m is about 10 feet above the 800
contour at the east end of the pit and drops to near 800 feet at
the west end, It seems to be an outwash gravel connected with

the moraine. It contains cobblestones and small boulders, There
is & sandy deposit g few feet thick over the gravels North from
this pit where the morsine rises sbove the 8825 foot contour till
and boulders sre at surface. The plain east of the moraine st this
place is a clayey t11ll with scattered boulders. The border between
plain and the moraine is a little above the 775 contour, from here
northeard to Nauticoke Creek valley at Waterford, It is probably
this border between plain end moraine that Spencer{and later Taylor)
interpreted to be the Warren Shore. They give itz altitude as

770 feet which is within 10 feet of the border as shown on the
Simeoe map.

There are sand ridges south of Waterford just west of the Galt
moraine which catch the 800 contour, Water seems to have been
ponded to fully 800 feet in the district west of the Galt morsine,
This geems likely to heve been the last ice barrier of Loke
Whittleseys Az shown by the Simcoe map the moraine had a cofifse

W EW from Simcoe into the NW part of the Long Point gquadrangle with
points rising above 800 feet. It seems to have taken a southward
course to the Erie basin through the west part of the Long Point
quadrangle. ‘

Ye drove west from Waterford, We passed a gravel deposit on &
low terrsce west of Nauticoke Creek at about 775 feet, This nay
correlate with Lake Warren as a delta deposit of the creek.

There is a flat tract of sandy ti11 above 800 feet south of

Round Pleins. This sendy till continues west to the Paris morsine,
which we crossed near Windham Center., This is a gently undulating
sandy 111l end the rellef is scarcely 25 feet above border plains.
‘Sand ridges west of it caich the 800' contour. Ve crossed the
eastern ridge of the Tillsonburg series near Rosamna, It has an
undulating surface but with very slight relief, but ig more undulating
than the plain to the east., The width is scercely a mile.
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e went westward through Del »mat/ ~ and Brownsville to .
the road running south silg Springfield: Then west from Springfield
through & flat ares that stands above the 800 contour. The change
to unduleting here is at about 825 feet but, as noted August 16,
there are sandy ridges south of Mapleton at about 780 feet which
may mark the level of Whittlesey waters, and there seems to be e
shore line east of St.Thomas (south of % 2 v center)
that catches the 775 contours toanmud, 7

Ve got dinner at 5t,Thomas and then drove NW across a very flat
plein after crossing Ketile Creek, to Talboiville Royal. It seems
to be about 760 feet. We rose to the 775 contour north of TR., end
noted whﬁ&%.may be & slight notching by wave action just above this
contour st sbout & mile from TR. But there is a nearby feature#&¢¢/
plain for 2 or 3 miles further until the sltitude is above 800'.

The land becomes undulating & little below the 825 contour ahout.
2/4 mile south of Tempo. This is at the border of a broad morainke
.belt that runs E-W through the middle part of the Bt.Thomas quad-
rangle to Thymes River, kman Creek being in & depression on its
north side. It seems to sit in west of Thomas River near ﬂt.B/;ZZ;f&/
snd swing northward along the border of the St,Thomas and Strathpfy
cuadrangles.

Lake Whittlesey probably had & bay extending up Thomas valley to

the vicinity of Komoka as Spencer and Taglor have thought, The

1imit being near the 775! contour. The border of Lake Whittlesey
seems to have been near Christina. There are sandy knolls north

~and east of Christina slong the west side of the Thames valley and
they occur above the 775 contour from there to Strathpfy, but they
are few at lower level. Near Roome in the esst part of the Strathpfly
quadrengle the flat land extends & mile or more further northeast
then the 775 contour.

We crossed Thames River on the bridge about due east of Christina
where the ri¥ermekes a NE loop.

In this loop there 1s & graval deposit on & terrace that stends
between 700 and 725 feet, This may correlate with Lake Warren,
There is gently undulating till between these and Burwell #E% be~
tween the 725 and 750 contours. Ve turned NW on Burwell Road snd
ceme 1o prominent sandy knolls near ite intersection with M

Road, 2 miles sast of Christina, ‘ A%¢V37L
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From Strathroy we drove west past places where the 775 contour
shows loops that I hsd suspected were due to the Whittlesey beach.
But in everycsse they were of till and showed no shore deposits.
These loops are irregularities in the border of the Seaforth
moraine. " .

We turned north about 6 miles east of Eétfard to see the gravel
pits on east side of the road., They are in & low winding ridge,
about 1/4 mile long, probably of Keme charscter. Two plts ere
open, .

We turned back and continued south to the first road south of the
Canadian National RR passing one of the loops on the moraine border
Just north of the reilroad snd found no shore deposits on it, Ve
then ran west about 7 miles to where a gravel pit is shown on the
Strathroy map, north of the roed, but could see no pit or any road
leading to where the map puts it., There are knolls here that
cateh the 775 contour, but we saw no shore features on them. Yet
we seem to be where Leke Whittlesey had itz limit., We here turned
south end came in view of a gravel pit sbout 1/4 mile west of the
road and & mile east of Sutorville siding, tut did not go to it as
it seems to have been unworked recently.,

Ve continued south to a gravel pit in & bar.2 miles W SW of

Alvinston that catches the 700 contdir, It hes been opened for

gravel to a depth of about 6 feet: The bar catches the 700 feet contouwr,
and is likely to be a Lake Warren feeture. The shore is likely to

"have been east of the 700 foot contour in the vicinity of Alvinston

but we did not go there to make certain of its cecurrence.

Ve went next to a gravel bar NW of Aberfildy that catches the 700
contours It is over 1/2 mile long and Ziennde NW-8E. This
gravel plt in it at the road intersection has not been worked recently.
This bar probably stends some distance out in Lake Warren, perhsps

5 miles from the east shore. OSydenhsm River seems 1likely to have
entered Lake Warren about 3 miles SE of Alvinaston, This should be
tested out on a later trip.

We went west 5 miles on a road 1/2 mile from the south edge of the
Strathroy mep, From there we drove south into the Bothwell quad.
rengle past Shetland, where we crossed Sydenham River.

We continued south through the plein to Thames River st Thamesville.
there 13 a gravel deposit here which we find follows down the valley
nearly to Chatham. It may correlate with the highest St.Clair
beachs It is about 615 at Th¥Pi¥ville but drops to 600 feet or
lese near Chatham, as shown by Contours #n the Chatham map,

\
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¥e got supper at Chatham, and then took Highway No.aqkﬂéggilbury
and Maidstone to Windsor and Detroit., We did not note the border
of the highest Leke St.Clair, though we rose above it near Comber.
It seems to be an inconspicuous feature, I returned to Ann Arbor
by bus from Dearborn.

August 29, 1924

I drove with D.C. Maclachlan from Ann Arbor via Flint to the shore

lines of Lskes Saginaw and Arkona in Tuscola County. The Saginaw

beach is developed above the Arkona in the part of the Flint qued-

- rangle near Pine Rung and Clio, and NE from there about to the

line of Genessee snd Tuscola Counties at sbout 750 feet. The

- Arkona there is between 720 end 730 feet. The Saginaw waters

may have extended into Arbele Twp., Tuscola County along the

- gouth side of the moraine which runs from section 29, Arbela in

E NE course to section 18 Millington Twp.y but’have not found a

- definite beach there. The Arkona beach riuns nesr the crest of
this moraine, the highest points £% the moraine being only

15-80 feet shove it. .

It is on the crest on the line of sections 22 and 27, Arbela and
on line of sections 13 and 24, but is about 15 feet lower on the
- réange line between Arbela and Millington Twps,, sections 1% and
18, The crest there hss a sandy gravel deposit which may be re-
- fgrable to Lake Saginaw, but it is not a well~defined lale bar.

: North of Millington the Arkona beach has the same altitude as

the ¥,C. RR in the north part of section 9, Millington, Twp.

- gbout a nile from Millington depot, It is gravelly here and

- NE from here to the south edge of section 34, Vassary Twp. It

- there curves sround to the SE and rung back into section 3,
Mllington Twp.

As noted in a trip in 193Z there is sand at the level where the
Arkons. should appear in BEuw Hillington Fastern Vassar and
western Fremont, Twps., and we were unable to find distinet
shore features there, except near Juffflata where there ig a
large gravel pit. The gravel there is partly covered by dune
sand, It seems to be about 740 feet as determined from the
profile of the Pere Marquette RR.
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We drove east today through Juffjate to the line of sections 28

end %9, Fremont Twp. The PYRR there is 780 feet and we set an,
anerold barometer by it. Ve then drove north to the Kame area
near corner of sections 16, 17, 20 and 21 Fremont. This is a
gravelly range of hills, with points up to about 785 feet, The
bagse seems to be about 750 feet and is likely to have been reached
by Lake Arkona. There eppeers to be a lake shore bar Just west
and north of the corner of sections 8, 9, 16 and 17 with NE-SW
trend along the west slope of the Kame erea. There are large
gravel plts in the high part of the Kame area near the center

of section 9 where the aneroid reaches 785 feet: The gravel is
excavated to a depth of 150 feet or more and it varies greatly.

in coarseness with cobbly hills snd some boulders in it. Boulders
are numerous on the surface., DBoulders are also numerous on the
lower tract north of thig Keme areas in gections 4, 5, 8 and 9,

Fremont Township. _ '

Ve turned east at middle of line of section 4 and 5, There are
bars of sendy gravel in section 4 that were probably formed by
Lake Arkona, One in the west part crosses the road in a SW-NE
course. Fast of this is a ber running W-E along the road, In
section % 18 & bar along the west bage of a Keme area., The Kane
area 18 a prominent morainic belt with points up to over 875!

by aneroid on line of section 2 Fremont,end section 25, Indisn~
fields. Lake Arkone is likely to have reached its north base in
sections B4, 35, 36 and 25 Indienfields Twp. It may have covered
the lowest land south of the moraine in sections 10, 11 and 12
Fremont Township, but that low ares is probably near the level
of the upper limit of Lake Arkona.

In Wells Township the border of Leke Arkona was slong the bese

of morainic knolls and ridges in sections 32, 33, 54, 35 and B8,
It probably extended up velley-like sreas in section 6, Dayton

and in sections 1 and 2. In s similar way low areas were probably
flooded’ayn¢4/i§f> ~ the morainic hills and ridges in Kingston
Township. Thesd imolls come to within 1/2 mile of Wilmoti. The
level uf Arkona waters neer Wilmoti: seems to he scarcely 10 feet
above the station (759.6) or 770 feet or less.

Boulders are conspicuous on the flat areas near Wilmot among the
morainic knolls as well as s¥e the knolls, There are morasinic
knolls esst of Wilmot in the south part of seetions 14 snd 15,
but these sections and section 185 are mainly flst land which may
have been covered by Lske Arkona., It seems to be near the level
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of Wilmot or about 760-770 feet A.T. There are morainic knolls
in section 12 that show no evidence of having been submerged,
but the lakg probably covered the plain trects on their borders.
These knolls seem to be at the extreme north end of an inter-
lobate morainic area between the Saginaw and Huron lobes, which is
so prominent & feature in the SE part of Tuscola County and ad-
Jjacent part of Sanilac County. The part in Kingston Townehip
end Laniotte Township consists of scattered knolls and ridges
with much nearby plane lend smong them. The moraine is strong
end with but little flat land included in it in Dayton and
Kaylton Townships, Tuscola County end the SW part of Marlette
Township in Sanileec County, SW of Germania.

Ve drove from Wilmot to LaMotte Station corner of sections 17,
18, 19 and 20 to get the features noted. From there we drove
to the Lallotte Esker in the south part of the towmnship in sections
28, 23, %4, %5 end 28, This we find was formed by a streem
flowing essiward ss shown by the dip of its beds. This is very
clearly shown in pits in the SE part of section 25, It is &lso
ghown in & pit in the NW part of section 6 Elmer Township, The
esker there turned southward and there is some clay involved in
it. The chain of knolls running south through the west part of
Elmer Township in the swamp along south Cass River bhave con-
siderable till as noted in my early studies in 1904, 8o the
esker terminates in section 6 as a gravel ridge. Farther south
there i3 a chain of Kames,

There are groups of Kames, chains of Kames and isolsted gravelly

. knolls scattered over the part of Ssnilac County west of the Port
Huron moraine and east of the Marlette moraine which seems to
favor the view that the ice sheet became stagnant in that reglon.
Most of the surface is as flat es & lale plain end other parts
heve the sppesrance of ground moraine with gently undulating
surface. . It is rot as yet clear that this tract was covered by

8 lake forming = northward extension of Lake Meumee. The features
are similar to what are found within the limits of the Bolasi( Bleck
River Bay of Lake Whittlesey, where the flat areas certainly were
covered by lobe waters, and also much of the undulating till.

The beaches are recorded ¢n the larger prominences or Keame areas.
There are faint suggestions of cut banks in places sbove and oute
side the limits of this bay, One of which &1 the lines of
sectlons 27 and 34 LaMotte, I noted when on the trip with Prof.
Hussey July 7, 1934, Ve examined this again today. It is in a
prominent knoll with what may be wave cut notches dn the slopes.
But the bordering lower land has a ground moraine topography not
so flat as would be looked for in a lobe plain.
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¥e drove to Sandugky after studying the LaMotte Esker, crossing
& group of Kames east of Elmer. The surface is flat and swampy
from Sandusky eastward to Black River with a few places where
t111 rises slightly above the swamp level, Possibly this wes
covered by the Black River Bey of Lake ¥hittlesey as far west
as Sandusky, =8 the eltitude seems to be only 770-780 feet, and
Lake Whittlesey has & bar 780 feet., Eight miles further south
on the line of sections 11 end 12, Buel Township as determined
by MacLachlen by leveling. The loke should reach 785 feet or
more near Sandusky. '

There is a ridge of sand end very find gravel running south for
1} miles from the SW part of Sandusky, which stands fully 15%
above the plain east of it, This seems 2 rather large feature
to have been produced by Lake Whittlesey, as the plain to the -
eagt hag very slight descent not suited for strong wave action
unleass the loMg stood 15 feet or mo above it. In that case this
ridge may prove to be & Whittlesey shore, and the lale level

be somewhere nesr its crest. There is, however, no land neer
by from which material for guch & ridge seemg obtainable, Ve
are thus inclined to refer it tentatively to glaclisl action or
to an orlgin like en esker, rether than a lalfe beachs There
are boulders scattered over it, lut where opened in the pits in
BW part of Sandusky it is entirely of sand and very fine gravel,

We drove north from Sandusky through a very flat tract for 6
miles, Boulders szre numerous on it in sections 4, 5, 8 and 9
Custer. A chain of Kemes runs 8 SV-N NE from section 5, Custer
into section 23 Wheatland in which gravel pits are opened near
the corner of sections 4 and 5, 32 snd %5. This ridge is of
uneven helght and more definitely a glacial ridge than the ridge
at Sandusky. The flat land east of it may have been covered by
Leke Whittleseys This ridge is only about % miles from Black
Rivers Muck of the surface is swampy between here snd the river,
so the sltitude is not likely to be much above the .sente/ level.
My map used in 1904 shows & gravel ridge in sections 5 and 8
Wheatland,at the west edge of the swamp through which the river
flows. This may be a Whittlesey beach. The road to it we

found not suitable for an auto, so we did not go to it today.

LY,



¥e found a very flat surface on the divide between Black River
and Cass River in western Wheatland Township, but did not note

eny well defined Spillwey ascross 1t . There are spillweys
farther north in Austin Township as I noted in 1904, and as

noted by Taylor and nsmed Crumber, Tyre, and Ubly. ({see Bull,

GSA Vol.8, 1897 pp.40-45)., On p.46 of this paper Taylor suggests
a SW outlet to Flint River from the swamp on 5.Cass River west

of Elmer, This was found dn the trip by the Michigen Academy of
Sclence in May 19%4 to pess 1% miles N of Burneide.

¥e drove west scross Argyle Township psst the village. The
surface is nearly all rather flat but some Kemes 20 feet or mors
high were pessed that stend in the NE of section 18 and NW of
gsection 17, Argyle Township.

We came to the Hay Creek spillway near west end of line of sections
12 and 1%, Evergreen Township,and went north along it to corner of
gections 1, 2, 11 and 12. It is only 40-60 rods wide here,

Its bed is floored with boulders, left as a concentrate by the
cutting into stony +i11. The channel is 20-30 feet deep., This
pasees near Cumbsr tut seems to head In a swamp In the SE part

of Austin Township 5 or 6 miles east of Cumber. There is a

larger gpillway passing sbout a mile north of Cumber, that heads
nesr Tyre., It is this chennel that runs SW from Holbrook past

the "Stone Wall® in SW part of Greenlesf Towmnship to 8, Cass River,

We drove into Cass City to spend the night.
bugust 30, 1934, Cass City, Mich.

¥ith D. C. MaclLachlen I went east to the place where the highway
the Ubly outlet on the line of sections 30 and 81,
Greenleaf Township, Sanilasc County. We find a gravel deposit on
the east bluff that hes the aspect of a lo¥e beach and we suspect
it is referable to Lake Arkona. Its altitude as determined by
eneroid is 770-775 feet, The gravel is 6-8 feet deep and seems
to have been tuilt by waves from the west. It stands & few feet
above the land SE of it in the north part of section 8l and on
the line of sections 29 and %0. It rms into section 29 about
1/4 mile from the N end of the line of sections 29 snd 50, There
sre several pits in it in the S¥Y part of gsection 30 but they have

5/
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not been in use much for some years so are not well exposed,
Levels may be run to this later.

We then drove south to Brown City, Ve turned east in north part
of Marlette Township to road running S past;ﬁermani&, hen east

to Juhl across the swamp on 8 Cess River, Then south to Townshkp
line; then west 1 3/4 miles end south to Brown City. Ve examined
the same features that Prof, Hussey and I saw July 7th but decided
that they are not certainly 1q§é shore features.

We then drove east 9 miles coming to the Ksme area in section

17 Spesker Township., This lies south of the highway with its

- north border in sections 15, 16 and 17, Speaker Townsghip. The
country to the northwest seems nearly level enough to be a lo¥e
plain. We went north across the Keme area near Pecks Then east
to the Keame area near Buel snd north to its north end in SW

' corner of section 15. MacLachlan finds the level of Leke Whittlesey -
here to be about the ssme as in sections 11 and 12 &B[780 feet.
Ve drove to the bars on line of sections 11 and 12, They are on
the highest land there. MscLachlan has found a besch at 764 feet
near this, 1Is it the highest Arkona? If not, what is its re- '
lation to Whittlesey?

He found beaches west of Applegate to be 753 and 761 feet. Are
they Arkona?

Wo got dinner at Croswell.

We drove south on Highway M51 into St.Clair County end then east
to the Lake Huron shore at Lekeport. Then south psst Port Huron
to &t.Clair. Ve made a detour north of St.0lair west to corner
of sections 11, 12, 1% and 14 8%,Clair Townghip to see the spill-
ways described by Taylor in Monograph 53, pp.473-475. Then south
- 2 miles and east to St.Clair., Maclechlan will work out their
connection with the Elkton beasch. The heads of the highest areas
are estimated by Taylor to be 635 feet, but those nearer St.Clair

River are about 620 feet. The head of Jorden drein is only 614!
See notes October 25, 1987, The highest ones seem to be the same
altitude as the Elkton bBesch at Lexington while the lowest at

620 are near the altitude of the Elkton in the St,Clair basin.

' Was there a fell of ebout 15 feet across the Port Huron moraine
from a lao¥e in the Huron-Saginaw basin to one in the St.Clair-Erie
basin? It seems very important to clear up this matter by a
serles of levels,
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¥e went to the bar of gravel at the bluff of St.Clair River just
south of St.Clair villege. The gravel by hand level is 29-Z0!
above the present level of St,Clair River, This is exceptionally
low stage now probably about 575 feet meking the gravel bar 605!
A, T, The gravel is 6-7 feet thick and rests on blue till.

We then went to Cherry Beach about 9 miles down the river and

ran levels to the gravel bar west of there wheda paved road
crosses 1t. The bar there is 27 feet sbove the present low stage
of 8t,0lair Biver. If this is 57% feet as seems probable the
gravel bar is 600 feet 4.T. here ~ or § feet lower than the one
near 8t.Clair, This seems & natural descent to the highest Lske
£t.Clair, which is alightly below 800 feet., It slso seems to

tie on to Lake Algonquin at 607 feet. The lake probably came

to within 5 miles of the bar near St.Clair village, in the

plain inside the Port Huron moraine.  The ordinary level of Lake
Algonquin is likely to have been close to 605 feet and its out~
let could have been no higher. The bar near 8t.Clair thus appear
to be ag high ss the head of the outlet, :

This bar may be as old as Early Leke Algongquin rather then a
feature as recent s the Post-Kirkfield stage, This raises the
question whether the highest St.Clair shore is to be correlated
with the Farly Lseke Algonguin or instead with the Post-Kirkfield
stage. Posaibly a lower besch is to be correlated with the
Post-Eirkfield rather than with the Nipissing diecharge into

the 5t.Clair Basin.

The same questions ceme ﬁp in regard to the shores of Lake Rouge.

Returned to Ann Arbor from there.
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Thickness of Surface Deposits.

In a letter dated August 31, 1934, W, A, Jolmston of the Canada
Geological Survey states that the drift is quite thick in the area
near Ridgetown that stands sabove the Warren beach, It is 95 fest
at Ridgetown. Six wells in Howard Township show thicknesses of
41 to 330 feet., The deepest is on Lot 7, concession 11 of Howard
Townghip, The altitude is sbove 725 feet in a considerable part
of Concession XI, tut I am not able to locate Lot 7. Assuming
the altitude of the well mouth to be 730 feet the rock surface
there is 400 feet A,T, It ie about 600! in Ridgetown if near the
tusiness section.

On September 18, 1954)Johnston sent the followings

Surface deposite near Glencoe, Untariot

To Roek
Lot 13, Conc.? Ekfrid,Twp. 120t
Lot 7’ R ESQ Ekfriﬂ,Twp. ’ 195'

4 wells at Glencoe 152 - 163¢

Drillers log of one Glencoe wells

Yellow clay 0 - 1171
Hardpan 5t
Coarse gravel Bt
Fine sand 7¢
Quicksand and clay 7t
Hardpan 15¢
Total drift 158

The well continued 20' into "soapstone®. Surface deposits near
Alvinston, Ontarior

Lot 1, Fon¢¢ 13y Brook, Twp. . 5@t
Lot 5, Cong. 4, Brooke, Twp. g5t

It is & question whether the neangy atoneless clay in.thiaéﬂyﬂ&bﬁ%z/
n

 ground region is i1l or lqhé deposit, or in part one end

part the otherjJolmston states thet a latitude of 5 feet or more
for errors in contours on Wallaceburg map should be allowed as
barometé%yreadings were used to some extent to determine contours.
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September 11, 1924,

Ann Arbor to Windsor, Ontarlo with Prof. W. H. Hobb 2nd Prof,

I. D. Seott, We drove south a mile from Ambasasdgr Bridge on
No.3, then went west into Sandwick crossing a 800! area
west of the main area,  On its slope we found a deposit of gravel
up to fully 600 feet depaaited by Detroit River when it broke
through the Detroit Interlobate Moraine, ¥est of this is a gravel
bar a few rods east of the Essex Terminal RR which is eleven feet
higher than a 586 EM on the railrosd in 597 feet A.T. The gravel
is coarse enough for roasd ballast end has a pit opened in it.

The Terminal RR ia in a swale a few feet lower than the land be~
tween it and Detroit River. There seems to be a gravel deposit
as far west as the highway leading to Amherstiurg (No.18) {(the
first street east of the river in part of Bandwich, end the Znd
in part of the city). There are gravel pits opened west of the
highway in south part of Bandwich. The gravel stands & little
sbove 580 feet here, probably 592 feet, It is about 20 feet
abave the river at present stege. This seems to be & delta at
head of Leke Rouge. The material is coarser then that in the
delta dn the Michigan side, which runs west to Woodmere Cemetery.
Its terminmus on the Csnada side is about 2 miles SW from the
Ambassador Bridge near where Highway 18 turns southeast. This is
about opposite Woodmere Cemetery, but 2 space of 2} miles inter-
venes where the river hes cut away the Delta depoait. In doing so
it carried some sandy materisl that forms a lower Rouge deposit.
This is up to 588' in places aslong the bank near Ojibway, This
was not visited today.

Ve tried to map the east shore of Lake Rouge south from Sandwich
into the north pert of the Amherstburg sheet. It is rather in-
definite Tt there i1s & sendy deposit of about 580 feet which
seems likely to merk the shore., There is clay lend west of it
extending 2-%5 miles east of Detroit River near the line of Windsor
snd Amherstburg maps. We drove back to ¥indsor for dimner and
noted a series of swales that pass through the north part of the
Detrolt Interlobate moraine, One being along the Essex Terminal
RR east from the south end of the bridge. We also noted one slong
Wyandotte Street east of the business section of Windsor. 4 higher
strip north of this street is probably up to the level of the
moraine and fully 800 feet, but the Windsor map does not seem to
make it that high. The map however, is not legible there becsuse
of a red color in the densely built part of the city. There is
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a definite terrace north of this higher strip that faces Detroit
River, It seems to be fully 25 feet sbove the river at its present
low stage, 571 - 572t, ‘

We drove east from Windsor to Tilbturg on the south side of Lake
8t.Clair dn No.2 & highway near the 600 foot contour where there
are selients @t these salients the glope below the contour seems
to have been steepened slightly by the highest Lake St.Clair.

Bu% generally there seems %o have been no distinet shore features
developeds We contimued from Tilburg to Chatham on highway 2,

at 8 level below the highest St.Clair shore, through a clay plain.

Tham@s River is about at St.Clair level at ordinary stages of the
present lale as far up as Chatham, So there is backwater to there
at time of strong west winds, we are informed. '

We left Highway 2 sbout 2 miles NE of Chatham and examined the
strip of land west of Arnold Creek that is above the 600 contour,
This has a sandy costing over & clay deposit that extends a little
below the contour. This sand was probebly deposited sg & delts
of Thomes Biver in the highest St.Clair stege. Arnold Creek seems
to have gterted as a distributary in the delta, for it heads

very close to Thomes River end leads away from the river and then
rung back to it. There is another stresm nesr Kent Bridge(Big
Creek) which heads close to the Thomes and leads away without re-
turning to the river., This slso seems to be a distributary.

There is a clay deposit in the river bank at Xent Bridge which is
to be about 18 feet thick., Wells get water under it in

send or gravel, There is no sand coating near the bridge but it

sets in a short distance back from the river, There is gravel

in the bed of the river for seversl miles below Kent bridge,

which 1s being dredged at some places near the Highway 2. Gravel

lg dredged at points further up &t at lesat to near Wardsville.

Whether this hes been carried far down by river currents or was

present along the river under the clay deposit was not ascertained,

From Kent Bridge we drove NW to Dresden, There sreé sandy patches
as far a8 the place where survey lines change to an E-W besring
- from the SE-NW trend 2 or 3 miles esst of Dresden. But west from
there we saw no send on either side of Sydenham River. There is
& very flat clsy surfsce. The extensions of the 600 contour
near Dresden do not seem to be delia features. We are wondering
if such extensions have been correctly mepped With so flat a
surface the boundaries of the 600 area would need careful levelinglﬁﬁéCymbaébfgk“”/
o wrk to the west end of & 600! extension north of the river end then
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north across the strip that is put below 600' tut could see no
definite evidence of more them a foot or two difference. Ve drove
north to Dawn Valley, through a clay plain. From there we went
east to Sydenham River at Florence through 2 clay plain the entire
distence. We continued east and found clay land until we were up
to about 640 feet. There sand set in end it forms & thin coating
from there esst to the Thames valley, and up the valley about to
the meridisn of Glencoe where the gravel of the Warren beach sets
in at about 725 feet. There is sald to be gravel in the great
bend of the Thames above Wardsville from the 700 contour down
nearly to the end of the loop. But we did not verify this. Our
informant was C. M. Czmeron of Glencoe who seems to be a reliable
man who has observed closely the extent of such deposits., He has
gravel in the Warren bar south of Glencoe thet has been worked
extensively in past years.

We spent the night at Glencoe, and examined the gravel bar the

next morning, September 12. The send that zet in at about 640!

may be of the Grassmere lake stage while that at higher levels
embraces the Wayne deposits. How far back from the Thames velley
the send extends should be determined as it may throw light on

its origin, whether connected with that stresm or independent of it,
The distriect south of the Thames as far ocut ag west Lome seems to
be mnd covered past the highest lend between Thamwes River and Lake
Erie, so it there seems to be independent of Thameg River.

September 12, 1934
Glenaoe; Ontario

We found Warren grsvel bars near the south limita of Glencoe.

One 1/4 mile west of the roasd that runs southward from the village
runs nearly to the first highway and has been opened for gravel
near that highway znd in edge of Glencoe.

There are till swells on the highest points south of Glencoe for
about 1% miless There is little gravel sside from the narrow beach
ridges above noted until one gets nearly to the second highway south
of Glencoe, Put from there south psst the third highway(Highway No.2)
there is a broad grevelly belt over 1/2 mile wide formed by Lake
‘Warren. It i mainly above the 725 contour and its highest points
are fully 720 feet. They seem to be as high as the till swells
further north , The Strathburn Aerodreria ?  is on this gravelly
area, Seversl plts have been opened in it eagh side of Highway No.2
and others near the parallel road a mile‘@gg%g. The Cameron pit

is near that road. The gravel seems to be only a few feet thick.

In pits south of Highway No.2 it is about 6 feet. It may reach 10
feet or more on the highest points.
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Fe returned to Glencoe and drove NW to Alvinston. This leads

through a level till plain standing near 725 feet, but we do not

find any gravel coating. It is perhaps a little sbove and ocutside
Leke Tarren limits., The 725 contour runs east from Glencoe keepi77V’“
north of the Cansdian Fational RR to within about & miles of the

east side of the Strathroy map. There probably was a bay of Leke

. Warren extending into the SE part of the 8t.Thomms quadrangle

about to where Maclachlan and I erossed the Thames River on August
"17 with 1imits near the 725 contours '

We found the Werren beach west of Sydenham River at Alvinaton,
It 48 high enough to catch the 725 contour. There is gravel in
places to a depth of 10 feet. In places there is a thin grevel
deposit over sand. We are told. .

. We traced the beach ebout 4 miles N¥ from Alvinston to & ¥-8
highway that crosses the Csnadian National RR about 1/2 mile SE
of Armstrong statlon. It is generally a lititle below 725 feet
except in the vicinity of Alvinston. In places there is a lower
bar a few rods from the upper one. But both are sbove 700¢ ‘
contour, ' :

We were unable to trace the besch beyond the highway mentioned.
Probably there was too slight a descent lskeward for waves to be
effectives The bars 8% of Alvinston noted August 17 are only &
little lower than the lower bar in the mein shore being above 700!,
They probahbly were formed when the outlet of Lake Warren had cut
down to its lowest limit and so represent 2 late level of the lake,

Ve drove west from Armstrong through Petrolis across a featureless
clay plein, below Lgke Werren level. West from Petrolia we ceame
to the waterlaid continuation of the Port Muron moraine but it is
about as featurelegs as the plain to the east. We drove south to
Brigden which stends on the bluff of Begt Creek, a stresm which
seems to rum just outside the limits of the Port Huron ice advence
from its source to here. But it here turns south towsrd Leke

The road west from Brigden 18 probably near the limit of the Port
Huron ice. We found the surface%hve unduleting here than north
of Brigden.

We turned south on first road esst of Courtright for 1} miles then
west acrogs & bar of gandy gravel that catches 625 contour. It
may be an Elkton bars It has a relief of only & or E feet.
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We passed a low ssnd ridge %/4 miles west from here that is probably
about 610 feet, The EM on RR east of it being 608'.

¥e drove up the St.Clair valley to Sarnia btut saw no gravel deposlts
such as sppeer south of St.Clair on the Michigan side.

The area above 825 feet west of Waewanosh Station is & clay ridge. The
highway now runse over it. Perhaps the low land east of it near
Wawanosh Station was cut down by the flow of S5t.Clalr River through
it, but we did not settle this by sn inspection of the soil in the
low strip, South of Mooretown we found an sbandoned channel of Baley
Creek east of & 825 ridge.

Fo returned from Sarnia along west side of St.Ylair River to see the
spillweys on the Port Huron moreine end the river gravels south of
St.Clair village, and retumed to Ann Arbor via New Baltimore and
Ht.Clemens. -

September 18 - 28, 1934, I accompanied D.C. MscLachlen end a student
gssistent in ruﬁ%ng levels and studying features of glacial lales in
Ontario east of Leke Huron. We crossed at Sarnis and went east on
the London Road, Highway Bo,7. The highest or Hdermost shore of
Leke Algonquin is along this road for 5§ miles. It there turns NE
snd runs to the shore of Leke Huron. There are large bars of
Algonquin age nearer the lake as we noted in 1933(Oct. 1.). The
contours on the Parch map outline them nicely.

We drove north to Utoxeter to see the 785! ber that runs for 1/2
mile north from there. It is & gravel deposit and seems to be a
storm feature of Leke Warren, though about 10' above the general
level of the lale. The Warren beach ig only 717 at Forest several
miles N of Utoxeter, but it is up to 725' at the bend in the shore
where it turns east 5 miles NE of Forest, and is close to 725' only
1% miles from Forest, as we noted September 22 on our return.
Probablythe ordinary leke level at Forst was fully 715' eo as, storm

beach might be up to 725 feet. ,
‘ CZé%iPna/ék¢¢%>4u44/éﬁ¢4¢ﬂmﬂ/'757

We drove through Warwick to the gravel beach 1 ;/4 nileg east near
the 750 contour. This is preserved for gbout 1/4 mile south of the
Highway No.7, tut seems to have been wétied down by the rise to

the Whittlesey level further south. We found it fraceabde north

to Birnam where it is so close to the Port Huron moraine as to be
protected from wave asction, It has shallow gravel pits 5-5 feet deep.

\\&2\
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The gravel is not continuous from the highway to Birnam but

is well enough preserved to mske a fairly definite shore featur.
For a mile south of Birnem it is less than 1/2 mile from the
border of the Moraine. It may continue NE from Birnam across
one concegsion, as we noted slight ridging on the next road

east g 8 rt distance gsouth from where the W-E road intersects it.
y/ M?fMW

On this rodd we passed a gravel pit dn the edge of the Port
" Haron moraine just below 775 feet contour. This gravel masy

‘be sn outwash from the ice border into Lake ¥hittlesey. There
is a Whittlesey bar south of Birnem about 3/4 of a mile thet is
sbove 775 contour. It is a strong feature for about 1/2 mile
south tut rather scanty gravel farther south. We drove north
scross the Port Huron moraine on a road 1 1/4 miles west of
Arkona. Coming to the Warren beach 1 1/2 miles south of Thetford.
We there turmed esst along the beach for 1 1/4 miles. Features
here near Thetford were noted in Aungust 1933. A clsy ridge
rising ahove Lake Warren level for 1/2 mile north from highway
7 and has strong cuts by the lske at north end a . east

of Thetford. On crossing AuSable River and rising to the ridge
east we noted a gravel bar where it stends above the 700 contour
for about 3/4 miles. The shore of Lake Warren as noted in 1933
is 2 miles south near the inner border of the Port Huron moraine.

ey Gearcks 7¢ VE Bl Al

We drove north from Park Hill to second road north of Park Hill
Creek, then east to the Warren beach. We leveled to it from the
eross roads east at a school house and found it to have the same
altitude 741 feet. Thias is 5 feet higher than Spencer gave

as the level in the railroad 2% miles east of Park Hill. This
interval is about 2 miles. ‘

Wpar Furick Wnnrn 765 —bwrev far? 757’ -

We followed the Warren shore north to the highwey thet runs
east to Zurich, and noted & double beach at intervals. Here:

we leveled to both and found the higher 765' snd the lower 75(%,
uging the 774% elevation at cross roads as our datum. This .
place ig 165 miles from our last measurement, thus giving a
rise of about 1} feet per mile in = nearly north course. The
north place heing only & mile further west than the south one.

WMW M_g:ﬁ)cm | MWJZFW

We drove east to Hensall across three morainic ridges of the
Port Huron system with glaeial drainage lines between them where
streams flowed south into a narrow bay of Lake Whittlesey in

the south-flowing part of AuSable River. The heasd of the bay
seems to have been near this highway at about 820 feet or 35!
higher than the Whittlesey beach at Arkons., It is 25 miles
north and 15 east from Arkons, and not far from the direction
of tilting. In the line of tilting the distance is about 28
miles. The rate thus appears to be about 1} feet per mile.

8y
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The glacial drainege leading south from Maitland River near
Holmesville to here shows a fall of 48 or 42 feet in 16 miles
counting from the terrace, at Holmesville but only 30 or 24
feet in the o{Qf river bed, If this is the proper one to
use the fall is nesrly 2 feet 1}' in & nearly due N-S course.
If the other it is 5 feet, 2 5/8' per mile. As this is not -
on the tilt line the allowence for tilting is not 60—gnat.so—
It may be reduced to about 1 foot per mile. Thus leaving

3t to 1' per mile for the descent on the bed, and 1 5/8' to 2!
from the terrace level.

- On September 20 we ran levels from Henssll depot to the beach

- gouth of Hengall corners and found & rise of 25 feet to 920
feet 4.7, Is this & Maumee beach? Or is it due to temporary

. ponding connected with the Port Huron advence with a
blocking of southward discharge ! Perhaps the Seaforth moreine
which lies just east of here is older than the closing psrt of
the Maimee lole stage?

%e leveled also to & gravel deposit between the outer and
middle member of the Port Huron system at north edge of the
Grand Bend SHAt, it is 8247, The prement drainage is NE from
here but the glacisl drainage may have been southward. It is
in either case tribtutory to the glacial dreinege south from
Maitland River. It is 5 miles further north than the highway
weat from Hﬁhaﬁll, end but 11 miles from Holmesville. Perhaps
the drainage from Holmesville beceme divided, one part rumning
through & low plsce in the east member of the Port Hiron
morainic system to this place and then south, to the head of
the Whittlesey bay while the other part drained south on east
gide of the esastern member of the system., The emsll size of
the channel east of this mewber favors this view,

®e drove past Vorna to Holmesville along the eastern ridge of
thé Port Huron system. It has very strong expression hers.
There 18 & strong moreine outside the Port Huron system at
Clinton, as noted lasst year.

We got the level of terrace and gravelly bed of the southward
glacial drainage at Holm{gdville by hand level from the station
which was taken to be 874', but I find White's @ltitudes of
Canada makes Holmesville 880'. The terrsce ig 12 feet lower
then the station or 868", The river bed with gravel pits in
it ig 30 feet lower, or 850 feet. Thedloderich map makes the
pit 8580t (Note August 1927), :
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From Goderich we ran levels SE on the highway toward Clinton

to the Warren shore starting at the 720! geodetic survey B.M,

on the court house. The first beach reached is at the gravel

pits and is 786%, East of it is & higher one 795.5 feet.

There is a gravel coating dn west slope of & till ridge east

of here by a N-8 road north of the highway to Clinton that is

nearly 800'. We find no higher gravel deposits or evidence

of shore metion heres We later went to the beach on north side

of Meitland River £ miles from this place and found a bench

mark or altitude painted on a fence by the beach on the road
that rung SE to BenMiller, 802! at about 3 feet below the crest

of the beachs It is by the letter E in Goderich en the Huron
county map we are using., At the cross roeds near there by letter

R in Goderich there 1s en altitude 818 on fence., There is &
ridge here Tut we are not 2ble to find an exposure of its

material, The one at 805 feet is of gravel sultable for road

use, If 1t is the highest Warren it is nearly 10 feet above
the level of the beach south of the river, thus showing a rise
of 5 feet per mile. The bar west of Dungannon as noted dast

year i& 845 feet, We found that a survey has been run to it
from the Blue Water Highwey and there are 2ltitudes painted

at each of the eross rosds, and at the base of the gravel on

west side of the Warren ber; it being 816 feet. A4 pit in

the bar shows it to heve 15-20 feet of gravel at its erest.

We ran levels to the westernmost altitude ofthis road survey
from & geodetic B.M. 684.6 a mile NE of Port Albert near a

NE brick house, and found it checked with thet bench mark.

The altitudes on the road ares

‘Bay BlusWater Highway 885.6

At first oross road east 716.8
At second cross roed saat 742.9
. At next road east leading north 783
At next road east leading south 788
Base of gravel bar 816Y Top of gravel bar 845

There is thus & rise of about 50 feet in 10 miles from the place
SE of Goderich on south side of the river snd 40 feet in 8
miles from the place north of the river.

. . ?
We went north on Blue Water road to Kgitail and then NE on a
road to the county line, § miles, A road survey on the county
1line has altitudes on fencea at cross roads, elec., as followss

¥here road from Kggtail comes to line 67!
At road leeding NE to Ripley 7751
At next road leading SW g0g¢t

At next road lesding SW 831!



The Warren beach is a few rods esst at 848 feets This 1s nine
miles north of the bar west of Dungannon and only % feet higher,
¥aclLachlan scouted over a higher treet SE from this beach and
found 411 at surface of all knolls and ridges so is pretty
certain this beach is the highest Warren, There is a strong
beach of Lake Lundy west from here with a cut bank 15-20 feet
high end a bar at top at 785 feet, BEast of the baey gravel
coatsf_)fﬁe’surface up to 774 feet. This is about as much above
a bar in Goderich near the Court House (720') as the Warren
beach at this county line is sbove the beach SE of Coderich,

in toth cases slightly more than 50 feet. This seems to favor
meking the shore the same one at the Court House as this one

" at the County _Zine , We were able to trace this Lundy

" ghore north 5 miles to Ripley it being neer the west edge of.
the village. We also traced it south across 2 concessions,
nesrly 3 miles, snd a pebbly sand was traced seross two more
concessions, or to the first roed north of the one with the
levels noted westward from Dungsnnon - the total length being
nearly 11 miles, There is & cut benk for two concessions

south of the county line and for one north.

We next ran levels to the Warren besch east from Ripley. There
is a lower Warren 1% miles east that we visited last year with
Hobbs and Stanley, It is 845 feet.  East from it are higher
bars, the highest being 865 feet near the second cross road
east of Ripley. This is only 5 miles N NE from the beach.on the
‘county line at 848 feet, or 17 feet in 5 miles. The eltitude
at Ripley depot 806! was teken from White's altitudes in Cansda-
First Editione

Te next ran levels from the Leke Huron shore § milegs north of
Kincerdine to the Warren beach at Mr, Conley's north of the
United Presbyterian Church about 5 miles from the lskes. Ve
took the lale level to be 578" as it is asbout 3 feet belo
normel level now. -

The storm besch with driftwood in it is £88,5¢
The Algoma terrace 15-20 rods wide 599
Top of bemk above this terrace 804
Gravel snd cobble bar Nipissing 60945
Plain east of bar : - 608
Bar at base of steep bluff(Nipissing) 613
Base of Nipissing bluff 610
Top of Nipissing bluff 846

¥Ft, Erady or Battlefield bar,bouldery 648
Base of Algonguin bluff 659
Gravel on face of bluff in pit south of road

~ {Algonquin beach) 677
The plain esst is . 685-690
Higher land north is above 700

Vater laid moraine a mile south about 800
Bluewater highway about 765-770

gentle rise east to sbout » S : 790

b phosa
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Chenge to steep rise. Is this & Lundy shore?
Top of steep rise to Waterlaid moraine 844!
Near first crogs road esst of Bluewster highway.
Gentle rise eastward for ebout a mile to where
gravel sets in &t 858-8680*

This is about 40 rods west of cross roads at the Chlmroh,

On the road north from the church the highest Warren besch is
reached at 877 feet. This beach &8 noted October 1, 195% runs
northward about 5 miles and there appears to terminate fiear
the head of Willow Creek. There is &n undulating %ill north
of the creek both east end west, with moraine ridges that run
E HE - W 8% here but they trend south of east in east side

of Baugesn River on the north side of the North Brsnch from
nesr Peisley to Chisley as noted October 1, 1983,

The Warren beach is doutle near its north end, The higher
member being 10-15 feet above the lower. The place to whieh
levels were run is about 10 milees north from the besch east of
Ripley and only 12 feet higher. . It seems to be the highest
Woarren ag it is nearly 20 feet above where gravel set in. If
this rate of rige continues to the north end of the Varren
beach 1ts altitude will reach 883', This is alout 200 feet
higher then the untilted part of the Warren hesch. On our
return September 21 and 22 we did some work around Goderich
snd mapped the Varren besch from near Dungsnnon to a road

7 or 8 miles south of Goderich that runs east to Holmesville.
Te then went west to the Bluewater Highway., Altitudes are
painted at road intersections on i%, ss follows:

Seven miles gouth of Court House in Goderich 6674
Eight miles south of Court House in Goderich 662
at 9% ® LI B " . n 6497
Eleven miles south of Court House(l} north of

Bayfield) 645
Bayfields (top of bluff) Bay map 644
Plain in village - 870
Road forks in S8E part of Bayfield 685.4

© The Blueweter highway turns south here. The Warren beach is
13 miles E 8E on roed to Varna. This ig 5% miles north of the
north border of the Grand Bend msap. ‘ -

We went back 40 the Bluewater highway a mile south of the

forks above noted and followed it to where & road rung south

& mile west of the road through Thetford. We turned west

on the Warren beach and mapped it as far as Foreet. It is double
or treble much of the way snd is up to 725 feet within 2 miles

NE of Forests Forest depot is 711 feet, 6 feet lower than the
Warren beach (717'), Ve drove south from Forest to Highway 7

and west on 1t to Sarnia then followed Gratiot Avenue from

Port Huron to Eight Mile Road in Detroit. West from there to
Middle Belt Road and south to Plymouth road and west to Ann Arbor.

\!

AN



wZ]l-

On our way to Canesds September 19, we followed the Wt.Clemens
moraine for 5 or 6 miles north from Mt. Clemens, &nd found
Elkton beach in piaces at about 625!, a pebbly sand slightly
ridged.

On our return September 22, we noted that the inner border

of the Port Huron waterlaid morsine is 2 miles west of Marysville

on Gratiot Avenue and that it 1s 4} miles scross the morsine
on this highway, Pine River follows its outer border. There
is some sand dn the ereat. Between Pine and Belle Rivers the
highest land has & pebbly sand perhaps Wayne besch. There is
cobbly material NE of Muttonville probebly left by Lake Wayne.
It is below the Werren beach which runs past Lenox a mile west
of Huttonville.
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Well Record at Excelslor, Minn.
A lstter from F. ¥W. Sandeson Nov. 30, 1933, has the following a8 to a
boring near Excelsior, Mimn.: "They have drilled a well at Miz,entop, the
south end of the ridge between Chrisimas Leke and Silver Lske near Excelsior

(Minnetonks Quadrsngle). The top of the well is at about 995' A.T. They

wont throughs
11 v
8i1% 103!

Blue t111 51t
To sand 4and gravel at 281'
The well 1s op the line of a p reglae.iél river as marked on my msp (in
recent isgue of Pan Americean Geologist)
The water at 281Y is the First flow found and the gravel may be the pre-
Eonsan river bed. Water rises to 905' A.T. »
{Newspaper clipping pasted iﬁ sotebook)

Development in Sterilization, Softening and Other Provessing Extends City
and Tom Use of Rescurces

Notsble changes have taken place in the method of providing water supplies
for both citler and villages, lérgely in the fleld of water purification and the
development of well supplies. '

0. B. Heingey, of the Division of Groundwater, ﬁ. 8. Geologieal Suwvey,
states that because of the improvement of ;ﬁmping machinery and technique in
developing wells in formations of sand, sandstone and gravel, thexre has been &
tendency during the iast 10 or 20 years toward increased use of well water.

¥Water Purification

Improvements in water purification include ineressed sconomy of operations
and better methods. Alse modern sberilization practice hag largely éioné avay
with highly disagreeable taste~znd-odor conditions which formerly were assoclated
with purified water.

Methods of softening water have shared in the general improvement of water
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purification. There has been a decided incresse in the number of municipal
water softening plants.

Mr, Heinzer cites as an example of the improvement in well drilling the
Morris station at Camden, H. J., where about 100 old«style wells with a total
ecapacity of 18,000,000 gallons a day have been replaced by nine wells.

Drilling of Wells

The importance of improvement in methods of well &rining is shown by the
feet that about 6,500 out of a fotal of 10,000 publie water supply systems in
the U, 8. are derived from wells, aeccording to estimates made by Mr. Heinzey
ot the basis of incomplete data collested by the Geological Survey;

Most of the public water supplies are obtained from wells in virtuslly
811 the smaller cities of the U, 5. exsept in New England, slong the borders
of the Great Lakes, and in some of the mountain and pledmont areas of the Bast
and Vest.

Groundwater i3 almost inveriably free from dangerous bacteriasl pollution,
points out Mr. Meinzer, except in opaﬁm-téﬁkut@& zwk:a, such a8 cavernous lime-
stons, and in other formations near the water teble in loealities wﬁh surface
pollution. In most cases of polluted growndwater supplies, the water has been
found to be pure afier it had been pumped or by surface pollution entering the
wells at the top.

Qualitiss of Growndwater

Groundwater has the merit of nearly uniforn temperature and ie relatively
eool in the summer. - It is genmerally colorless and free from turbidity, exeept
that pmauéa& by precipitation of iron as;ide; and ﬁ is generzlly frée from
objectionable odor.

These advantages are particularly inipe;rtant $o smaller commmitles tut ave
of less importence %o large cities that can a.ffor& aeffective .treatment under

rigorous supervision, sccording to Mr. Meinzer.

The largest groundwater development for public supplies is on Long Island,
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about 100,000,000 gallons a day are pumped for the New York City water depart-
ment, and sbout an equal amount is pumped for other pudblie supplies. This
development is comparsble in size %ith the major groundwater developments for
irrigestion.

Wella-Supplies of Houston ‘

The largest clty supplied entirely from wells 4s Haustcé. About 25,000,000
gallons a day is pumped from the public supply and ebout an equal amount from |
private wells.

Cities having between 5,000 and 25,000 population are about equally
divided between groundwater snd surface watey supplies. Of cities with mors
than 25,000 population, more than ome~fourth oblain their public suppliez from
wells. Of spproximately 8,000 citfes with less than 5,000 inhabitants that
have public water supplies, 2/ obtain their water from wells.

The 25 lapgest cities obtain their water supplies, with minor excentions,.
from surfzee sourdes. On the other handy there are seversl millions of pﬁm&a
water gupplies, chiefly om faims, in villages, and at industrial plants in
cities which are obbained largely from wells.

How Nation Gets Water

Mr. Meinzey states that the best estimates available of the number of
perdons using wellewater supplies zive s totsl of 55,000,000 persons; 20,000,000
using public waber supplies derived from wells and 30,000,000 to 35,000,000
dependent on pyivate well supplies.

The Public Heelth Service Mas cooperated with the Geoleglesl Survey in
educating the public to the importance of pure and wholesome water supplies,

The educational work has been condudted through 660;96?&‘%{6& by the State Heslth
departments and other public sgencies interested in the be%temezﬁ of health,

' Howeveyr, says Mr, Helnzer, much still remains %o be done in providing moeve
abundant, comvenient and wholéesome water supplies for the smeller cormunities.

(Bnd of newspaper clipping)
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At the Boston meeting of A.A.A.5., Dec. 1933, H. W. Clough of Apcade, K.Y,
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discussed weather cycles. Four long cycles of solar activity have been
reéognized outside the 11 year sunspot cycle. Thelr lengths are:
37, 83, 300 and 1400 yesrs. Similar cycles have been traced in metsorloglcal
and other terrestrial conditlons, The 37 year cyele culminsted recently and
is accountable to some degree for the very mild wintess of the pasi few years
‘snd of the droughts of recent sunmers. The 83 year cycle culminated sbout 1860
end is due to repeat in 1940. The present tendency toward mild winters msy be
intensified by the overlap of two ¢ycles. |
The 200 year cyole culminsted about 1725 end 18 dus to return near the
enid of this century. The last minimum spoch of the 1400 year cycle was at
about 650 A.D, and the next will appear neéar the middle of the 2lst century

A,D. (See Science for Feb. 21934) Supplement pp. 36.

A terrage in the Ladour quadrangle on west side of Crowley's Rldge is
225-950%, This is north of List. 34°30' its south ond being at Helena, Ark.
and much of the city stende on 4t. What is i%s age in terms of glacial history?
1e it as late =a Illinofan?

Growley's Ridge veaches 400 in a small area of a few acres in this
quadrengle.
Notes on the new Miss. R. Conc. tepogrephie meps of Missiseippd

velley, that Leverett has not purchased butb which ave in Geol.Dept. U.of M,
NW cormer is up to 350-355'., Plain east of 4% 05-310'.

Has & "Orowley's Rides® in esst half that reaches 400'. The

horder plain on east is 200-305'. On west 320-330'. There seem %o be
dunes in K% corper Z20-340',

Reyno, Ark.-Mo., PFlain in 5B 1/3 i 296' or less. Rest ummapped above 30-315'.

ENOBEL, Avik.-Mo, Dunes? in NW part 300-310%.

Rector, Avk.~Mo. Low bottom in WW half 2754 gt SW mnd 308! at NE. Bast of this
is "Crowley's Ridge" about 10 miles wide. It has 25' contours above 300! &
reaches 525 contourg.
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Pilggott, Ark.-Mo, Has Growley's Ridge in HW part with points 525!,

Pascola, Mo. Low plain 255-270' axcept on west border 275-285+,

Powhaten, Ark. Uvland ¥ of Black R not contoured. Bottoms in SB 1/3 contoured
up $o 290! in bHluff.

Walnut RBidge, Ark, Low boitom except in HW corner.

Gainesyille, Axk. East nalf on Crowley's Ridge is up to 528'. Terrace west
of ridge is 300'+., But land to west 1s 280! oy less,

Karmadvie, Ark.~Me. Hap Orowley's Ridge in NV 1/3 up to 525'. Gentle slope M
of Marmaduke from 350 down to 270'. The SE 1/3 is 250! or leas.

Kennett snd Hayti, Mo. All in low bottom.
Dyersburg, Tenn. Only about 50 sq. miles &n NW part contoured mainly 275-2851.
Strawberry, Ark. Only sbous 5O sq.miles in SE part comfoured 230-240".

Aliclas, Ark, All low bottom, sbout 250! @ﬁﬁ&pi narvow strip on west side west
of Black River.

Sedewieclk, Ark. Bast part on Crowley's Rideo resches 435'. Botloms west of it

240 or less.

Jonegboro, Ark. On Orowley's Bidge sxﬂ;apﬁ 75 Sq.Mi. of lowland in eafsi; mrt and
emall srea in SW cormer. Al%. 220-270' A few points én ridge 8001,

Lesghville, Avk.-Mo, Low bottoms 220-220. Rise to 265 in NW cormer.

Manilla, Avik.-Mo. Low bottom malnly 220-2301,

‘H&ila Hells, Tenn. Only 10 gqemi. in NV ao0d same in m aonboured 260-280°.

Nowport, Arvk. About 26 sg.mi. of upland in NW cormer and same in 5W. Narvow
ridges (dunes?) in the bottoms, trend ¥-B. Bobttoms 215-240'.

A1l low bottems 218-2501!.

’;eue};ejm & VWeimer, Ark,

Deg, Arvk, In west half Crowley's Rldge 2«83 miles wide up to 428', Bottoms on
T eant 2052250, On wesh 2462601,

Marked Tree, Ark. snd Fvadale. Low bottom 205-285'. Mississippi River in SE
" eorper of Dvadale is below 200%.

Bialto, Tenn, Contoured only in vyalleys of Hatehis R & Cold Cr.

Bald Eaob, Ark. A4Aboul 50 sq.mﬂ in SE part in bottoms sbout 200!, The uplands
raah more than 3200f. _

mmta., Ark., 3Broad White River bottoms 6-8 miles largely unenltivated. Uplands
west and plaing east are culbivated.

Tilton, Ark, ALl low bottom.
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Yanndale, m:. On east border Crowley's Ridgze wp to 375' or more. Bottoms
220-2701,

Priaceéale. Ak, West part on Crowley's Ridge 425-450'., Bottoms east of
ridge 550=310"

:'}&ckerﬂlle. Ark. Low bottoms with old Miss. R meanderd.

ill;?ﬁﬁﬁgg Penn, MHiss. R ercsses N¥ corner is below 3)6' Bottom land there
and on Loosshstchie contouwred.

Eensett, Ark. Upland only in KW and SW coxmera.
Greg: A1l bottom land.

e, Avk. Hast half has Orowley's Ridge up to 400%'. Bottoms west of 1% abounk
210y, ,

snd Hunter, Ark.

¥nitmore, Aric, Growlay's Bidge in west mm resches 4364, Q14 Miss. meanders
' east of ridge.

Hozen, Avikc, Bottom lands 220+230 with rise in N part of west border to 260'.

vallds Bluff, Ark, Bluff ¥ of White River up to 220':; strip east of White R.
near Bi ?cm 190'4, NE & SE pards 180-190', Brosd beottoms of Cache R.
155170 '

" Brigkley, irk. Bottons ave 180-21014+

Herianna, Atk, Crowley's Ridge in NE part reaches 400', Terrace west of ridge
M B-250! extends half wey down from W, line. DBottoms W (or N?77) of
Lalgnells R, 185-250 14,

Park Place, Ark. Crowley's Ridee in W part of N half up to 394'. Miss R. .
’ haxely crosses 5. border st "Walnat Bend" . Hishest part of Natural 3.a~.rﬂ3. SAPA R
200%+, o1a meaﬁars or mesnders??? emnapicmus.

Qlaranﬁ@n»- Aﬂn- Plain "fﬁ of White R, 210-220%. YValley bottoms 155-165'

Holly Grove, Avkc. Bottoms 170-180 narrew strip B. of Bladtton 200-205'.

Mervell, Ark. Bottoms mainly 175«180' but partly 210-215'. This lies west of
B. end of Ovowley's Bidge which barely reaches 400' in Nateur quadyengle
neayr Helena.

Pagstoria, Atk, Arvea W. of Arkansas R. aqntmeﬁ o 260, Plain east of river
N 23.9”290 River sbout 185! at 8,

ﬁlﬁhaimr, Goldmen,Pe¥itt, Indian Bay, Ark, 411 bottom lands.

Néble Leoke Upland in 5 1}&.% up to over 300' {(pot cmtmraé) f;’rm Arksnsss R.
mesnders,  conspicuous. - Nat. levees 190-205'. : :

Vamerg 4xk. 014 meandera of Arkansas R. uonspimms. Natural levees 180-190%.
T River down to 1B0! a% S. edge.

Gillett, Ark., O1d mesnders only nesr river. Highest bottoms 180-1201.
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Fonnyville, Ark. Only NB corner in bottoms, 10 sq.mi.

RBosan end Red Fork ALl bottom land. Meanders of Arkansas only naar sﬁeam.
Pace, ﬁgss. 014 meanders of Mississippi conspicuonus.

Comints, AF. Contoured only along sast boxderw. |

MeQeches, Ark., All bottom land.

Chogtaw, Migs, Meanders most conspicuous in SE pard garthést from the xiver.
Mist, Avk. Contoured only on lewlam in east part.

Loke ¥illags, Avk, U134 meandeys of Mlss. R. in east part.

- Pralake, Miss, .Bg; , end Mossy Lake, Miss. &auspimus Miss. R. mesmders.

 Seven Pines Hast part on upland. Miss. meanders in 7. park.

Wilmot, Avk. OComtoured only in east half.
Bidora, Ark. All botbom land.
Swap Leke, Ater, Mileston, Miss.

Logineton, Miss. Only west edgs conboured.

Heanders of Miss. Consplouous.

Haile, Le. Oontoured only in B. hailf bordering Ouachita R.

Naff, La. The lowlands are 80-90'. A ridge NE of ¥ Bastrop reaches 156! and
the north 1/3 has similar aliitude.

ggniﬁaz Lo, All botbom land.

ik Grove, Lo Mﬁg& rang BNE-SSW through senhval part. Highest points 125-135%
Width 28 2-3 miles. MNat. levees shoub 100" Tt bettoms usually bhelow 1007,

Lorenzen, Beylond, |

: L Lay « Gonspleuous Migs. H. meanders. B..pari of
yalloy on upian& mtwamm@. , '

Llenston, La, The NW part in Morvehouse Parish??? yeaches 140'. The west edge
" of map 48 a little higher than the 2/3 east of 1% which stend 85-80'.

Burrioans, Lz. 411 beleow 200%.
Witohlner Ridges in W or NP7 part 100-105'.
Onward, Mise. Old Miss. weanders shout 90! 8E corner on uplend "Hoynes BLALE®.

Mechsni eshurg, Miss. Upland in 5B pard. Hisze, mesndeys in Bd.

Monros, Le. Uplend olese %o Onacheta R. on west, Bobtoms 60-701,

Alto, Le. H. half cultivated 70-85! W. ia fizst 60-70'.

Bagkinton, La. Narrow ridge in center of $E% ¥-5 5 miles is 100-125'. Remainder
balow 1001,
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Faverly, La. Hes old meendsrs of Hiss. used by Teusas River. Alt. only 70-801'.

fallse Eﬁ%. La,~Miss. EHas meanders of Miss. used by Walnut Bayou.

Golumbla, Is. Ouachitel naturel levee 65-70'.

Fort Fecessity, Lis. 3Bottom land malnly below 708,

¥innsboro, Las Up to 95! in nowrth part nesr Growrille bub malnly velow 75!
' Eaat part timbered 65¢ '

Shakleford Lake, Le. Large meanders occupied by Teusas R.

Jokena~lia,«Mies. Only ¥. edge eud Big Bladk velley conboured. ¥iss, B. in
- HW cornse?.

farrisonburg. Upland west of Quachita R. is over 125'. Sicily Island in sast
part reaches 2411, '

Sicily Ysland The east part of Sielly felond 1w in thig map end has points
notsd 203, 239, 241, 259'. This ielaud ie bricfly dlacussed by A. €. Veatch
in the 1902 report Le. Geci.Survey pp.1B6-158, It hos been cub off from
the uplend west of Ouachita B., he thinks,as a resuld of ageradation about
a8 the Oommerce, Mo. bluff has bees cut off by iha Miss. The Cuachita R.

‘ “hes repids on the vock scw in this passage and the valley or g is only

14 miles wide between Sicily Island and the bluff west of the river. This

© island and the bluff to the woet hes the roslstant Grapnd Culf sandstone
of Oligecens age ouboropping end it is this formation which causes the
oxceptional narrowness of the Mies. valley here for it continues acrpss the
valley in Mise. The surface of §ic¢ily Islond has a lesss capping. Mosh
of the Sieily Yslzpd cusdrangle i3 between 45 & 704,

: ?t‘:’:ﬁ%k,- La, I conteured slong T4tile River and some Yridutaries. %he wpland
‘ heg points shove 2001,

Jona, lia. Only the SE pari arsund the north end of Ustshouls/ Lake is contoured..
“ihe leke iz below 20'. The upland resches 180 zlong the BR esset from Jema.

¥enifest, Le. The BW part 1520 sc.mi. is uplend. In this map the Cuachita,
' Teusas and Little Rivers uwoite to form Black River.

OKE

e, Lo, Has south part of ¢atshouls Leke (below 30'). The S¥ part of map
is uplend. : ,

Eingston, Miss Only the west side end the Homochlie valley ave contowred.

Turkey Greck, Le, Mainly wplend but east side is low 4O=B0Y.

Peslimoortoariait- SRRt el e
Opslouess, La. The bluff is E0-70'. Bottems 0%,

¥ew Roods, Ie. (Pert of Bayow Seva _ L map). Traversed by Miss. R, vhich

128000 . - '
mins close to it8 sast bIuff. Ths contours of upland are tsken from
Bayon Bara map.

Zachary, Le. Part of the Bayou Sara quadrengle . é@ « Only the Sﬁ,,comar‘ is
' 26000 i

4n the Miss. boitems. The uplands reach 160" in north part.
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Baton Rouge, La. This has 5' contours throughout.

Derouen, La. Hasg contours only on Bayou Teche in ¥e part. Wesks island 1s
shown and also Avery island but not contoured. Hilgavd in Am. Joumn.Sei.
Javuary 1868, hes srticle on "Ceology of Nower Loulslsna® which discusses
the "Five Islanda¥. Oote Blanche ias 180" and Weeks and Avery Island each
1804,

Belle Iule is & prosontery wast of Atchafalays Bay., Hilgerd refera to a
paper by Thomagsey published in 1860 in Gecl. practigue de la Loulsians
Hew Orleans, in wich 4he "Grund Coteen des Opclousus' oad MAvoyelles
prairie® are included with the promimences called "Ths Five Islands".

B8alt was struck on Avery Island in 1862 in a well sunk by D. H. Avery.
The level.of the top of sclb is from 13! above sea level %o 32! below in
part tested. “Orangs Sand® forms the mncleus of Avery Islond with "Port
Hudsem® clay on the outer slope and hlghest polnts. ~

'On Weeks Ieland the top and centrel strate sre "Gr&ngé Band®. 0On the
- @xderior lower slope the Port Hudason green ond blue olays with eslcareons
. gonoretions snd fresh water ghells sye found.

¥illers Islend mentioned by Eilgard cverlocks the plain of the Yemﬁﬁm.

Cote gllee in lafoyetts psrish may be similar. It trends ¥ or NNE %o S or
58¥.

Jeznerette, La. Is conboured only slomg Bayen Techs and that incompiete for
§ and 10' contours (16! camplete).. .

- Foster; la. Oontoured somplets elong Bayou Teche.

¥apoleonville, Ds, Oonoursd slomg 2 bayou in NE pard with broad natural levee
T 1dke that of Bayouw Deche. It hes B, 10, & 15! contours.

© Bayou Sale, Lo, Contoursd along Bayow Ssle in B8 part. Only somtour 5'.
- 7 Higheed land 8.5¢ C , A

Bolls Iale, Lo. OContoured in north paré along Payon Yeche 5 & 10%,

Morgen City, Ze. Contoured slong Bayou Boweff2? Highest land below 10',

The {srepcre map shows old meenders of the Miss, on & higher plain than that
in which Bayoun Teche flows iy & hrosd ssburel levee mads by the Miss. It
i wp to 50-52% in £8 part of the quadrengle and B3.5 sboub 2 mi. N, of
Carenero Villaze, The nstural leves of Bayou Teche opposite here is 25
27.4! ag shown in Arpendville map.

In 85, Merdipsville mep old Miss. meandsre near Broussard on behween
30 & 36' in Nat. leves. The Bayou Teche opposite has pat. leves up to 25!
Just north of §4. Mariinsville. It thus shows very 1ittle decline compared
with that in the district wesh of Bayou Teche. How nuch enrlier are the
meanders west of Boyou Teche than the great natursl levess of the Miss,
. along Bayou Teche? The features of Iberia Parish are dlscugeed in Geol.
Bull. Ko. L of the Dept. of Comservation of S4zie of La. 2nd those of
Dafayette and St$. Martin's parighes in Bull, 3 of this series. There are
soveral salt &fA717 discussed that bave vecently come lnto prominmence,
three being in St. Mariin Parish "Arise 1la Butte Bayou Boulllon," and
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¥3sction 28" and one just east, the "Bayou dos flsise® doma. The Ause la Butte
is in 8% part of the Arnandyille map and vizes 17! ahove w”&ering depressiony.
. The others have ao surface relief.

A paper in Froc. Indisaa Acad. of Aci., Vol 41, 1932, po. 351-354, notes drift
at the followinzg places ocubsids the limits moled by Deverett and Malett in 18243

3,;36. 54 TE¥ R2E

3& " # ) kuxﬂ Jackaon QG.U !wm
* 19 TBH R3E)
# 24 TIZN R4E
"2 A B5H)
5 za  ® v
#oan L LIS
P4 o TR2YE * )
# 12 i : W .
" ig o g?g In Washington Co., Indians
W 3 8 "oy
6 ar 4 # )
4 R1IE * )

Sec. 24 T 28 R 53 - In Scott fo,., Indlons

BRaslngical sonditions during losas éimﬂmtﬁm“ "f*y B. ﬁhmak. Univ. of Iew&
Studles, -Yol. 14, 1981-32, pp 38-~€l. v

Loess a% Haschez, Hiss., was degprided Ly Rev. Hilss Cornelius in An.Jdvn.Bel.in
1818 ond regarded as sliuvial. i

Richthofeus hypothesis of colisn origin, =28 the moda of dey@ﬁitim of loess in
China nade in 1870 448 not for some years come fo be applied 39 lpess in Amorica.
Wpdd aspecially wrote 2geinst 4%, The ;’gssss,lg in it are dominantly tervesiriel,
yot the literature is *uli of mfammas to "fresh water shells! in i%. The few
frash water pulmogates in 1% uswelly Mve m amll@w ?omia mich as migxiz lm
found in leess-covered ﬁiaﬁ:eieim

Thess lend forms have nob been gashed in from adjacent lands but lMved in the
deposit. '

Thare 1 m:s‘ zood Hasis for mﬁkmg 1% the depesit of a lske or flooded c&aﬁit&m of
the vegion. No shers lnes op other evidencs of & walsy bodf.

Theye iz no evidencs of a drifiiag of the shells edther in verticsl or horizontal
dietridutions They ocour ab all lovels and sra not regiricted to low aveas, as
Yhay shovld e 1f drifbed in. :

Shunck 4in 1896 advoneed the view of an eolian origin gained from a botanical sma;f
of the food on which thess mollusks feed. He wss lgmorant st the time of
RBichthofeus writives on the origin ef loess,

Phe velue of ihis molluscan fana of the leess for defereining climates and hablta$
conditions 1ies in the fagct that 1% includes specles otill living vhose habitse |
zpd seﬂanieme upon 1iving plents are well koown. The entirs fauna ia such as to
suggest s temperate climate similar to the present during loess d.eposit&an.

The evidence is clear that plants hed a contyolling purt ia holding the losess
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after 1t setiled on she land to prevent i1 from washing away. Its unifomm
thickness in many places suggests deposidion in forasis rather tham grassy
plainaa

Shunck holds that the fossils in the loess 4o rot sustain the view that the
loass wna laid down during a $ims of dlstinekly coldor olimate than the present,

The Platte River in Nebraska and the Missourd in that and other states have wide
botioms on which sediment ia form of bars mg ars expesed in dry seasons to
furnish material for the wind to gather up and carry over the boyder lands.
Thess are much mers imporiant sources than the surface of ths fowan drift which
furnished some materisl for deposits on 1ts border.

He ssys a young or freshly szposed drift would acon be covered with protective
vagetotion snd timg not a continuous source of supply such as the river dars,

An old skx drift wonld be more likely %o have broad valleys opened in 1% that
would carry bars to sapply the losss materisl. He thus holds it probably that
most of the loess was deposited long after the ice hpd disappsared, and theve
had been time enough for ths large valleys to Ye found in shich the bare are
preaend.

Ho zaye in comolusions "The loess instesd of belng slosaly connected with

the ice sheets waa evidenily widely sepavated from them in $imet,

Pre~Illinoian loess im Fulton Co., Ill., reported by Geo. . Heblow of Ill.Geol.
Survey. lLocation W¥k of 5%, sea. 27, T 3N, R 2 B, in velley of Wilson Creek.
See Jour. of Palsonbtology, i’al. 40, Jen. 1936, for internretation by ¥.C.Baker.

The top 6 inchee is highly fossiliferons and a few fossile at 12 inches
Bub pone from thers down. The loess shows weddish or pink celer at 70-74 indhes
hut 18 blue and clayey at B2 inches over a black soil =ons.

Below the black soll 1s a sandy silt showing gyeenish color at 6% and
yllow coler at 9 and 13'. OGravel and greenish silt a% 15'. A second hlack
g0il zone at 18" below upper ome. A greenish silt at 21'. A third black soil
gong at 23! belew top one. CGravel Bed at 28! below top black soil zone. He
interprets the gravel %o be Kanssn cubwashe The silts are classes am wagh with
some wind sction. The black soil nonee ae forest products. The blue silt over
the top black soll zone suggests water deposition but true loess overlies it
and extends %0 the top of the section. The foszells in the upper 1 foot were

clasgified by ¥. 0. Baker of the Upiv. of Ill. snd reported in the Journ.of

Paleontology, Yol. 10, Jen. 1936, pp. 72-74 a8 followss
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Polysyra hirsulstt ab 2, 4, 6, & 12 inches.
Discua Maellintockd at 2 & 6 inches.

Eaconulns Fulves (M&ller) st 6 inches.

Strobilops colyristhica {Say) =% 6, 4, & 2 inches

Helicodisoms Peellelus {Soy) at 2 & 4 inchee

Suceines pvalls pleistocenics (Beker) at 2, 4, & 6 inches

Retinella eleotrina (Gould) at 2 & 4 inches

Succhnes grosysnord gelids (Bakey) at 2 & 4 inchos

- Qochlicora lubrisa (Miller) at 2 inches

It s supgeosted thet the Illinoisn lce sheet plened off the vpper pard of the
losgs and vemoved an urnows smount of mﬁsviai. :

Bxeevt Disous Hac8lintoeki a1l of the apecles ave 1lving in Illincis ond the

Upper Migsissinpl volley ab the present tims. Tha iwo varieties of Suceines

ara found in *b:mieaﬁ. farm oely in the Plelstogens.  Small pepoids sbundant in
cther secg. of logse are noiably sbsent,

88 vp. T4=78 of the seme peper Boker g&ma s 6lespification of logse fousfils
over the Wisconsin dvift in Beyswn Buyeaw Co., I11., center of 5%, sec. 34,
P17 ¥, B & B. The wyper 6' of loess is leached. Below 4% g B' of caloareous
fossiliferons leoess yesting on graevel.

The lewest 1H inches bas but one epeciss of fossil sucecines groavenorl gelida

(Baker). The naxt 15 inches hes 3 spoeles: 8. gyosvenerd gelids, w;gggg;gh
pliigoln {(Inzerenll), Vert! eo mm,ias%ga {8ay).

The pext inslvdes =n sdditionsl epeciest Pupille muscorivs (Simnd). The pext
higher 15 inches the additlona) species Discus Cronkheiter suchonyl (Pilsbey).

14 48 thousht the loess wes 1sid down soon zfter the ice cheet didappesved snd
that the ssarcity of fossile in the lowey part ig due to lack of favorable
 conditions fer suek 1ife. Grassland probably preceded forests end—the suceinea
conld thrive in 1%. Forests probably haed started by the time the second 15 in.
weye loid down - perhaps open wwodland. The third and UPHAT 15 inch horizons
geen o show a well éammpﬂd fovest habitat,

0f the B spsciss here found %hm@ are not sow fownd living ia 3:3.1. bub ave widely
seatterad over roglone sutsids. The loess? fosslls here are also 211 small
pupoids. Not & large snail such as inhabit that region today belng present.
Whether the #iffarvence is due to climadic or %o cuvironmentsl chatiges id not
fully slenred vp.

Pyo Orecks Foresy Bed ~ By % B. Wilson. Trane, Wis. Acad. Vol. 27, pp 346,

1832 or BY

On shore of L. HMich, in Magitowoe (o., Wig., sess. 11 & 13, T 21 ¥, R 25 B,

Iz@n;;th of emswa 1/2 mile. Bums bed is axgéseﬁ 3 milea anrth in see. 2B,
28y R24 R

it ig above vorved clsys im the Gray dyift (Middle Wis. } under the Red drift

(hate Wis.).
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Goldthwait noted it in 1907 and Thwalites visited it later. The varved clay
(thickness 12') i3 a deposit of Loke Chiczgo. 1% heos grey s=ad some red color
snd includes sond lenses. Thae ferast bed has seversl inches of silty sediment
over 1t 1z1d dewn in advence of the red drift invesion. The red drift is 8¢
thick.

This is covered by varved Lake Algonguin sediment. At lasast 32 yre. are
invelved in the forest bed as shown by rings on 2 log iwbedded in i%. The
establishment of the forest may have tsken seversl times as long. The wood
is spruce of two species and indlcates =z elimete like thsai of northem Himn.

Seven apecies of mollusks,21l bhui ope of/SXiﬁﬁiﬁg speciss.Thwalies sugeests
the red drift geta ita color from materisl in iron renges %o the H¥W. Mosgs
snd peat in the forest bed ag well a8 loga.

Varved alaye of Wisconsin by Flwer B. Ellsworth. Trens. Wis. fead. Soi.
Vol. 27, vv 4788, 19323

There are four main areas of verved clays.

l. Leke Chicsps, Glenmood & labter stoges

2. Glscisl Leke Oshitosh

3, Glaclal Leks Wis. (mainly in drifiless avea)

4. A glaciel loke in NW Wis, at and of the Grantaburg lobe.

The verve rocords were submitied to Dslleer for Interpreistlion and he plaged
those of NW Wis. seversl centurlss later than those in the Lake Cshkosh and
Glenwood stage of Lake Chissgn.

It seens to Lavereht doubiful if this is the cass.
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