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Leverettls notes - pages 1 -~ 7 April 12, 19738

I made & trip with Dr. George Stanley to Port Huron. Kotes were made of
the class of surface material ~long Gratiot Road on the new Ueteieve
mans beginning with the Adair mao.

Boulders are very numerous in JSection 12, Lemox township and there is
scarcely any sand and the till soms sand, however, was noted for about
4+ wile south of :ubttonville.

Torth of Muttonvills in Seetion &, Caseo township

N | A
gobbles and bouldsys are ¢

In Section 31, Columbus township, there is a clay at surface with very
few pebbles embedded in it. Surizce sand sits in northeast of the
Jjunetion with Bartel Roed in sast part of Uection 32 on west side of
Belle River. There is clay at surface near the junction with Bavman
Road east of Belle River. But sand sits in a 1ittle further on and there
is a deposit soveral feet thick over blus elay on both sides of Belle
River in 53; of Section 28, Columbuz township. At Snyderville also sand
secoms to be seversal feet %hick. It becomee thinmer in northeast part

of Section 27 and southwest of Usction 27 and clay is at the surface in
east part of Jection 23, and west of Section 24 with an occasional
boulder in 3ection 24, In the edgs of the Ratile Run map in northeast
of Seetion 2l, there is a sand wover -over clay. Ths road is in a
devression aleng southwest tribuitary of Rattle Run in Section 185, 5t.
Clair township and clay is freguently expossed with little sand over it.
fast of Hattle Bun in Section 17, thore is a thik sand coating over
clay usually only 2 or 3 feet., In the Smiths creek map there is very
1ittle sand on either side of Pine River in Section §, 5%. Clair
tovmshin and this condition prevails across this map in Seetioms 10,

2 and 1, 3t., Clair.

But sand is mors conspicuous near the Junction with Pickford Road near
ine of Sectiom 1, St. Clair and Sochion 36, Kimball township. It is

&

not eonspiouous in Ssction 31, Port Huron township but becoues so in
northwest part of 3ection 32, wheve it is at the level of the Algonguin
beach 607-608 feet.

Te went north on Michigzan Read on the line of Sections 29 and 30, which
iz & 1little above the Alzonquin level being 609-610 feet. Thers iz a
thin sand coating and it seems probable the Algonquin water covered
all of Section 29, excent the west and north edge and may have extendsd
into the south part of Section 20 in the swales. The southeast cormer
of Section 2, is G602 feet or about at the Alsonquin level, but the line of
Sections 20 and 21 on 32nd striet, Port Huron is avove it being 611-612
feet. The altituds is 613 foot where 2Uth Street crosses the lime of
Sections 16 and 21, Port Buron township. The east half of Seetion 1b,
is mostly low snoogh to have been covered by Algonguin water and

this seems to have crossed the east part of the west half of tuis
section and of the ssathwest querter of Sectiom 9. There ars prominent
dunes in the west part of Section U reaeching 20-25'. They sre probably

at the border of the Algonquin water.
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A sand bar runs southeast frowm near the center of Section § zbout to the
southeast corner of the Seetion whici: hes an altitude of H06~008 fect or
perhaps siightly Ligher in its Lishest part. It scems to be free from
pebbles but may be a bar in the Algonquin forued by water action rather
than by wind.

Yrou near the center of Section 9, thers is a sandy bar running north

to Water Street, mesr Campsu 3chool, tiat is b0S-G00 feet. Blacik River
thers intsrrupts it tut the Algouguin shore gits in on the east side of
Black Rver south of flmwood Street. It is about 608 feet there and it
points further north. Ve traced the Algonquin bar northeastward from the
southeast part of Ssction 16, Port furon township alons west side of
Gratiot Hoad to within two blocks of Black River at 6th and Wall Sis,

It holds an altitude of 605-0608 foet in mueh of its sourse, Theie is

o lower area west of itf that is 600 feet or slightly less, thut

embraces rmeh of the city south of Dlack River.

We went to sce the city engiluesr Allan Carlisle, Jr., and obtalnsd from
him a wap of the ¢iity. I copled zititudes at many street intersections
from o wanuseript map in his office setting down most of them that are
sbove 600 fest, The date thus obtained enabled us to outlineg the
Algonquin bars and shore quite definitely.

Hr, Carlisle stated that a f£labt gravel arsa has considerable axbent

on north slde of Black River belween the river and Pine Grove Avemie.
The gravel is within a few inches of the surface and has considerable
depth wherever opened. Thers is « sandy strip with altitude about
600=002 feet. Kurinz and Lincoln Avermes run eastward from 12th Strest
scross this sand arsa sboub to Btone Street. This iz a little below
the Algonguin level but ia probably of Algonguin age.

In the afternoon ws drove out Pime Urove Avemue to Himwood Strect and
want west on Hlmwood to ithe Algonguin shore at loth Aveme. It iz 0081
and its east bage is HOL fest and the lake bed 799 feet at Fine Urove
Avamme, West of the beach is a flat sandy ares at 608-600° extending
to Black River bluff. We think tiisc may be a delts of Black River at
Algonquin time, ‘

Worth from Jlumwood it rums to 512% at Garfield Strest and is 610-01L¢
from there north to where River Street comes to Pine Brove Avemnus.

The meterial is a fine sand in wiich we saw no pbbles. It is

probably a water deposit as its surface is less uneven than an ordinary
wind deposited sand. The altituds is 610.8 at the north city limits

at Holland Avemue. The Algonquin shore is about 1000 feel east from here
on east slde of Pere larquette Zailroad.

The beach runs northwest parallel wilh Pine Grove Avemue ascross Sections
27 und 21, Fort Gratiot towaship. It turns northward in Jection 17 and
rane through center of Sectione 17 and & and wast end. It cums to

the shore of lLaire Huron sbout a wlle further north nesr corner of
Sections 28, 29, 32 and 33, T.8W., HelTd.

- Dr. Stanley sugzests the possibility of an Algonguin bar further east
than the beach we have been mapping and will in a future trip look
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for it and if found run levels to it. (There is such a bar at 603 feet).
We stopped the mapping herc and returned to Ann Arbor.

April 20, 1938

Prof. . B. Powers, of NHorthwestern Univereity gave an illustrated
lecture on the work he has been doing on the moraines of Hortheastern
I1linois in Kane, Cook, McHenry and ILake Counties. He interprets the
lMarengo ridge to be early Wisconsin and to correlate with the
Bloomington morainic system. But he thinks the part north from Section
21, Hartland township, McHenry county was overridden by the Valparaiso
moraine as far west as & line running through Sectioms 17, 8 and 5,
Hartland and Sections 32, 29, 20, 17 and 8, Alden townships. This
moraine he thinks eontinues as the Dorien moraine of the Delevan lobe
and the outer moraine of the Groon Bay lobe in Wisconsin., From -
fartland township it runs southeast into the McHenry gquadrangle in
Section 2, Senecs township and takss a southeast course past the sowth
edge of Woodstick %o Ridgefield and enters the ¥lgin quadrengle in
3ection 31, Funda township and passcs south of Orystal lake Viilage
and comes to Pox River just above Algonquin village. It follows the
sast bluff of Fox Rlver to Jarpsntersville and then runs into the west
part of the Barrington quadrangle. From thers it runs south zsbout a
mile from the west edee of this guadrangle into the northwest corner
of the Wheaton quadrangle. Its further course is about as shown in
Monograph 38' UebBelreds

The M Mmmine ig made to run north from Aurora on the east side
of Fox Hiver to St. Charles and then crosas to the west side and yun
north to Hlgin. It there erosses to the east side and runs northoast
soon passing under the Valpsraigo moraine. Its further course can

only be conjectured for it does not pass beyond the Valparaiso farther
north. It is thought, however to have formed an ice barrier that caused
a ponding of Fox River drainasge to about 830 feet and causing silt
denosition on the Gray's Lake quadrangle. The silt is interbedded with

- PR SR

the t1ll of the Valparaiso moraine laid down when the ice was advancing
wostward in that stare %o the line traced sbove. This re-advance ssems
to bave ndded only a thin coabing to the earlier moraineg that were
over-ridden by it. It, however, szave Fox River its pre - Qourse

=8 it was melting back and filled channels west of it that had besn
opened at the Varsoilles staze.

The Harseilles stage he thinks regched the southeast end »f the Haneville
psker and lald wust of the pre coargs of For Biver in the Genova
quadrangle, Otter Creek being along ite edge in northern Geneva and
southern ¥lgin maps. Its border he thinks runs from Hlgin to Hontley
and thence to the northwest part of the Elgin map and passcs under the
Valparaiso drift west of Woodstock. He thinks it was channelsd to &
great degree prior to the re-advance at the Valparalso stage and soue

of the partly filled channels are traceable in the lMcHenry maps.

A moraine lyinz between the Marseilies snd Marengo moraines in the

Hlgin quadrangic is named the ®ilberis moraims. It runs south inte

the Genseva quadrangle 2.l is ssparsted from the Marengo Ridge by &
narrow plain. It may embrace ths prominent kmmes in Blackberry township,
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inne County, and the EKaneville egkore

There is & pink tings in the drlft of the lMarengo Ridge and in the
moraines of the Bloomington system for scme distance west. This pink
tinre also characterizes the I1llinois drift in the district west of
the Karenso Ridge.

Aiden refers to this in Prof. Papsr 1006, vages £3~00 and thinks the red
material 1z from Clinton iron ore in eastern Welworth and western
Racine and Kenosha counties fisconsin, #o0 1t scems thet the Wisconsin
ice veworksd this meierial and incorporated it in 1ts drift,



“ L)
HO [ 6 GG, «l{..}i.l

~ s
;m'? o ia

™
WOl e G TN T |

FO P S . s R IR e o A
IS S S '.{u?i 3 X #4 3'?:;»“;&,',_, i

i

gulte a it of cvidencs {of glaciation) in the -articulsr zzciion vhore this boulder

ig lopotedt,

'ﬂ agn £ i s 2
w S e ¥ e

aon of ¥i. Pleasant,

of asnch of which clasz of nlnnte hs collected goed snecimens. The occurrence of Coal

Measure Sirata o in ¥nl, III, lowa

-

Geol.3nre, ond

jowa

zad Tound fo

VAPTY

T Tume on the ongt side of 2 -8 road. The quarry

south of the

o one g Tilled up thet no

exporure of lodges

moraine %o

zand e ths ounrries

with tha asnt }

shrinn, Homewnw, —a Trund that $ha in a rallrozd cut

mile wesst of the sivizted

zn wndowbted Hlaul noroine sre very similar $o



Notebock 300 6
these in The norn 2ueh of the striazted ledre. Thie wne a surnrise for this

moraine 45 weod of the voel Formotions reorranented in it The intermretsotion seems to

invelve o 443 movement in oo ovre-fisconein chege that corrled the rocks inte a district

south ond wrot of thelr onieronving ledres. Then the vigeonsin ice roworked this

materdi 1l and Pumiit 4t inte ihe Mion! moreina. Profs. Swinmerton ond Bchael,er plan to

et -

gilve thic voilresd cut forither study =nd other oords of the Hiami moraine nesr there.

Y dyowr eombh clongs the enst border of this Miand moraine through Urbana Twyp.

smd Found 474 1% shices g oeadaniion Trem $11) fo oubtweeh gravel selting in near its

o

erest ond donaending ssstward inie the zravel nlain. This morsine lies enst of Mud

Riwsr wollay -nd wances thraugh tha sast oard of Savinsfinld, Buck freck bresks

throuzh it 2o %
in sec=, 71, 27, 27, 77, 2, 29, Swrincfisld Twn. btut is more vronounced in ascs.

e ths anet on Ahe bavdar of dhe Srrinegfisld tonoxranhic man cond the west edge of the
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south Chorleston wen, Thare 1o s =1l eeizer in the ¥# vert of see. 1 with Ni-5E trend

m

sad w Tame nenr ths cender of the zsc. A narrow strip of glacisl drainage runs south

from thers in sosh oart of sec, 71, A movaine with strong exnression lles eost of 1%
wnieh hes o memendovens seewsl nlsdn on ide ouber or eastern berder, the continuation
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of the oravel —lain threugh whish Buck Oreek has 1ts southward course above Spring-

s kn dhp narth farlr of Tdtile #iamd slver in see. 8, Springfield Twp.
end foellews dewrn dha velley $o Clifdon.
he tiamd moroine west of this wlain dies ocud in mec. 13, Svringfield Two.

Farther scuih thers iz a gantly wadulating 131 of zround mersine type. Host of the

north fork »F Titéle Memd in Gresne Pwn., Clark Co., is s gently undulating €11l

with Taw ¥nnlls over 10V in baiché., This seeme likely to pertain to the Scioto lobe.

2
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ok erevel wlzin olong ths T4tdle Mismi Hiver helow Clifton ze there

i3 above that =11lizze. PBut the stream has s berrsce on ita borders 1/3 mile or more
in wiitl tn%o ohich & gk ~oree hog been cut.  On both sides of the Little Miami

1Bl ndnlatine 111 of the ~eound movnins tyve. It seems vprobable

Relpts Tahzs wows hova sanaratsd by the narrow oizin of terrace
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By Prof, Ordone. Prof. Swinnsrtom hee nok scon sush gtrice it bes wot meode coroful
gesrch Tor striae on the ladzea in thei yicinityw,

¥y netsrg in LE90 mentlon sravelly denorits on the a-3b =ilte of 13itle ¥iswmd
Velley necr Oldtown thaet I suspnected ware dumns from the ¥ianmd Ycohe - nesr its limits.
Wea examined the rocka in two nites snd 1t zeomed to Profl. Swinverton thet they hear
cub myr suanicion as the material ig laresly from formations thst osvterop to the west.
pive thilg nntter Fuarkther stody,
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The cravel Hlain dircctly wast of YXenie gseme to rertzizn to o Wani mersine wast

& that comes into Xenis from the southe It is
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Heher next to the Hismi wornine.
South from ferds aslene the Cincinveti Hosd there 1o -~ rendly tnduletineg 4111 of

. s A U O —y - 1 wr woxm e o Ao o
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sheet =nd mms gouth nlong the weet wide of @urws Cnegrrs Orecl into YWerrven Co. 1%
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part of the Morreow cusdrsagle.
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here is but little cubtvosh slong Usessrs Creelt thoush the vnreceres of springs is ssid

w3

by residanpte teo he dve to grevel In it Bluffo £nd not io ifzming from rock formstions.

rere i 1i4%le ny no oubrash from the Telcte lohe ir the aen

e
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snd Cubs vhere the sorsine is wall fdsfined with a relisf of ™M-80'. Conditione there
ars sinmilar £ Yhosge clons the border of the Hhelbyville morrine 1n I1linels and

nrebebly sre dvs o eimilsr csuse. The oonse s neot 2o yet ful
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melting ras net il sneesdh of thic ewlaninsting stage for o vonsnlovmms cutwash.
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Leverett's Notes - Pages 16-31

Letter from Shersan iHoore,Princinal “ingineer, U. 3. Lake 3urvey, Uetroit,
to He Lo 3mith, State Beologist, lensing, Michigan, ir reference o recent
sarth movements in soubheast Lijehl LEans

Detroit, Hay 28, 1038

byl He & Smith, Shete Seclogist
Lansinge, Lichigan.

bear lr. Suith:

Thank you for your letter of lay 20. 1 am glad to hmow ihat

soneons olse has nore confidence in first order levels than iu the
gtability of the sarths orusi.

I have been trying to dstormine changes in slevabions belbween
the Iales by comparigon of 1lince of ‘nstrumental lsvels,between mtario
and Brie levels in 1875, in 189€ and in 1937. They show a change at
& yniform rate bench marks at Usweso rising with respect to those ab
Cleveland. Detween Lake Buron and Lale Superior lsvels in 1875, in
1901 and in 1935, again show 2 ¢change at a wniform rate, Suwperior-
rising. Bud betwesn Frie and Huron the levels fail to checik.

Oopparing the lines 9‘? 1zag Mmz?_ 1927, the following differences
appear, the plus sign indloating t % the 1977 values are hizher.
B, 20 Bt. Clair + 1.13%2 feet
B, 26 darine City + 1.h40 ®
BJ. 28 Algonee ¢ 1.123 *

B. K. 32 Vew Baltimeore + 1,128 *
Mean + 0101 "
B, 3 New Baltimors + D.OXT *
BM. g 4+ in}g #
B, Grosge Pointe + 0,026
Mean 0,024 ¢

Differsnoe 0,107 feet

B, 32 and %% in Wow Baltimore on old buildings about 600 meters apart,

The possibility of an srror in the levels of 1937 has beon
eliminated by & careful check in the field. The notebooks of 1890 have
heen cammllzf cheoked and no grrvor found, {(He then spesks of an earlier
line of levels 1877 between Gibralior and Port Imron of which cne B,
at ¥ew Haven hes bsen found and this will soon be tied in with the more
racent ones).

There early levels could be contrued tc shov sliding on the feult
prior %o 189E also but they do not seem to be sufficiently accurate to
be of mach value.

Another point of interest is shown by the cofparison of these
levels, The land scems to be piging to the south. Straight lines ignoring
minor descrepancies on bench marks showing the same tilt above and balow
the bhealk a2t Hew Baltinore of aboat 0.0025 feet per mile in 35 yoars.

G
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Comparison of gages at Harbor Jeach and at Lexinzton also show a rige to
the south:. On the other hand, Clevelsnd has gone down 0.1 foet in 35
years with respect to Glbraltor.

Very tyuly yours,
(gigned) Sherman Moore, Frincipal Bngineer

The above letter was sent to Frof, Hobbs, who raised the question wiether
north and sonth had been exchanged in typing the letter, to which Hr.
Hoore replied June 2, that there was no confusion the southward rise
found between Harbor Beash and Lexingbton being contimmed into the S5t.
Glair River and Iake. Alsc that south of the break at Mew Baliimore

the levels shown southward rise to Gibrditor. Vater level comparisons
show no chance between Gibraltor and Buffalo in 60 years, but with
respect to these points Brie, Cleveland and Toledo ars golng dowtie

He then notes that he has been studying this earth movement for neerly
20 yesrs, but his large mass of data will need checking and furtier

atudy befors it will be in shape for wublication.

fie then remarks: "liy study has led me to beliesve that the present
movement in the Great Lakes ares hag tut little, if any, relation %o
that which elevated the old beathes. The records we now lave indicate
that the present movement is probably a wrinkling such as would resuld
from north and south pressure.2

July 15, 1938

I went with Frof. Neil F. Morrison of Windsor, Omtario (who is inm attend-
anse at the U. of M. summer school) into Tssex and Kent Counties,
Ontario, to sce the ghore lines and other features. Ve were accompanied
by Prof. Adamson of Stratford, Ontario and Charles (meensville Buginess
Administrator of Separate School Hoard of Windsor.

We found = flat surfaced gravel denosit dirsctly north of Valkerville
Junction near Windsor City 1limits which has e level 3-U fest above the
Junetion. This is given as 615! in the Topographic Map of southwest
nart of Ontario (south of ¥3030) issused in 1905 by Department of Interior
of Canada. Dut while "altitudes in Cezneda® male this Junetion OL1LY.
Probably 1t is 615% as the track i3 om a fill. This gives tho gravel
deposit an altitude of 618-619' which is ebout that of the Alkton beash.

We slso went to a sandy deposit about a mile southwest of Togunseh
wiich is back of a sloping bank that I interpreted to be the highest

$t. Clair shore. The altitude of the sand is about 600 feet, The top
of the mloping bank is a2 little below the 600 contour, We think the
wind may have carried this sand back from the ghore to a slightly higherw
elevation.

e went to Hssex for dinner, and then tc the high area northwest of
Leamington. ie visited gfavel pits in it. OUne 18 in a beach back of
the Warren about 3 miles morth and 2 miles west of Leamington. That is
above the 700' contour of the Hasex FeyAship{ topographic map snd nearly
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% mile south and west of the Warren beach., The gruvel hers has bosn
openad %o & depth of 20 fest and siiows much complexity in belding and in
courgeness of material. Some beds dip south or southwest., Some on sandy,
others are of gravel suitable for road ballast, The bar has 2 trend
slightly east of n-rth and probably was formed by waves on its ocast side,

Another large pit 1s on the Thittlessey beach south of an sast-west

road two uiles north of Leaminston and 3% miles west. In t.ls pit the
gravel dips eastward and seems Lo have boen formed by waves couling fron
the southwast., The beach has le:ss relief on the west side than on the
sast but probebly the stronger winls came from the southwest and built
the gravel deposit into the lower land %o the eamst. The bar iz aboub up
to T35 fset and the deposit is fully 20 feet thick. Host of the material
is of gravel suitable for road ballast, The county owas the it and Ise
an outfit for mixing gravel in operzation there. We went west froz this

pit to ses the cut bIuff of Lalke Arione whose base is sbout TiC foet and toph

725" or more. There seems to be Arkoma gravel bars east of the Whittlesey
bar &b aboub 700 feot or slightly zbove TOO fsetb.

e drove from Leanington to Blenbeinm to ges the £ nely developsd larren
ghore line nenr that village. There i® a higher Warren bar that is aboe
the 700 econtour from Blephein eastward. and a lower Warven a 1iiitle below
700 feet thot wers formed by waves from the Lalke Lrie basin along the south
gide of an island., On the north side of this island much of ths w=ay from
Blenheim to Rideetown thers is a cub Pluff with base at aboubt 075 feet and
top up to fally 700 fest. It soems to have been cut into by strong waves
from the northwest and to have boen worked on by these waves down 10 the
time the lower Warren bar of the soutz side of the island was Deling
formad,

We orossed this island from south-norbh about % miles east of Zlehhelm.
It there has a slightly nebbly clagy till exposed in the roadside ditches.
Its altitude here is but 1ittls sbove 70O feet, mt o the northeasd

the island gots up to 750' in & few places, one being at Duart. There
highest points as noted in sariiecr trips seem to have Whittlesey cravel
and sand on Yhaenm. '

On our raturn we went vie Merlin %o Tilbury and VWindsor, by & more direct
route than via Leaulington.

The gravel bar on the waterlsld interlobate Dstroit-leamington moraine
fron Hesex southeast past "Worth Hidpe is not fer from 650 and thus hae
an elevation different from any shore lines of southeast Michisan, velng
about midwey between the Wayne bsach snd the Grassmere. How should it be
correlated?

At ¥Ymlkerville Junction there is & warsh several feet lower than tie
railroad track that I am unsble 3o interpret. It is on the noréh bovder
of this marsh and at an olevation about 10 feet above it that the gravelly
twract is locoted whieh I am reforring to the Elkton beach.

D A

In the Romsey quadranzle oppositcRenwick and Coatsville stations of the
= & o« - N e AL 1 -d ] - . P . . S

P H.Hes there i8 & fine gravel besach at 630-G35' close to the si:ore of

lake Hrie. That iz not quite lm harmony with the ¥lkbon or Grassrere

bsach being, midway between them in elevation., Also to the northsast
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from the rosd that leads to Merwin at grevelly or sandy beach is
found at sbout 850 feet in the NE psrt of the Romney quedrengle
which mey be a continustion of the one ot 620-625 in the SW part
of this qusdrsngle - for there seems to have been NE differentisl
up 1ift in this area. There seems to be a2 nearly continuous
narrow strip of pebbly send from here to where the Farren beach
comez to the Leke Frie Shore near Ceder Springs. The Warren
besch is & little less then A75 feet et the Lske Erie shore, tut
riges to 700 feet at Rlenhelm in about € miles. The beach at

77G is the higher Warren. The descent from there to 675! embraces
the lowering of Lake Warren by cutting down of the Creand River
sutlet 15 feet or more. With this lowering the bar seems to have
been extended southwestward past Cedar Springs with & descent of
shout 75 feet. Put the pebtly sandy strip to the SF along the
Lobe Erie bluff which gets down to 650 feet in the NE part of the
Rommey quadrangle seems too low to be connected with the Lobe
Warren weves, and 18 not essy to interpret.

July 18, 19%8

A letter and maps of Port Yuron received from Allan Carlisle, Jr.
of th City Engineer's Uffice threw light on several matierst

1. The extent of Lake Nipigsing within the czﬁy is shown by &
line at 538! slevation sside from the sirip on border of Lake
Huron snd St,Clsir River, there is the flooding of the valley of
Black River, and of YeHeil Creek which heads in "Harrington
Swemp®, This ewemp lies mainly north of the Black River Canal
and is now drained into the csnal by the "Howe Drain®. It is
below 600! snd is renorted to have a peat bottom about Z0 feet
deep. In an early day 100 vears ego logs were flosted from this
wet area dom McNeil Creek to 2 mill on St.Clair River st the
corner of State Street snd Armour Street. Yelleil Creek nov hesds
south of the canel »nd it drains inte & small lobe in Palmer Park
north of Canfield Streect between Cratiot Ave., =nd Armour Street.
A sewer now carries its overflow near Armour Street to St.Clsir
Biver., The swale below 596' is 400-500% wide from Hollsnd Ave.,
in the nor th city limits down to Pslmer Park. It there opens
into the Lske Nipissing bed, whose border from Stete 8t., north
is west of Armour Street, The bhorder croszes Gratiot Ave., neer
Hollend Ave,, and lies ebout 500 feet west of Gratlot Ave.,
northward past Krafft Road. South from State Street the torder
of Lake %1piasing is close to St. Clair River to within 1/? nile
of the mouth of Black River. This stream has & narrow valley
above Military Street snd its continuation MHuron Avenue, 1200-1500
feet west of St.Clair River. The border of Lake Nipissing or of

8+ . Cleir Biver st the Wipissing stage iz esst of Military Road

(Y SRS o rradd s B

gouthward to the city limits.
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The low area along Black River is narrower where the river is

inside the city than where it forme the city limits sbove Washington
Ave., being generally 600-700 feet, There is in this part, nowever,
a tritutsry low ares near 10th Street extending south to Toward
Street with & west branch near Lapeer Avenue.

A small isolsted area below 536! is crossed by Pine Crove Ave.,
between Scott and Tlmwood Streetm. It extends SW to 10th Avenue
at McPherson Street snd hes a branch running north past Mansfield
Street along and vest of 12th Avenue. This may have been shmt off
by Nipissing deposits as the elevation of the ares between it and
the Nipissing border is only 1-3 feet above the 596 line and is
no where up to 600 feet.

South from here to Bleek Piver there iz only = amall sres nesr
Xurney Street between 11th snd 12th Avenues that rises above

800 feet, It is sandy and reaches 602 It seems probable that
some deposition by Nipissing waters occurred here, The city
engineer states thet fine gravel is found at slight depth in it
for some distance north from Flack River, The surface of this

gravel may be as low a5 596 feet, the elevation of Lake Niplesin

ng.,
2. Another feature shown on the part north of the Meleil Creek
swele is a send ridge et about €03 Pkdt which seems to be a lower
lgonguin har or shore line. Its south end is at Hollis Street
west of Gratiot Avenue. It runs N XW to Holland Avenue at Stone
Street and comes to Krafft Road at 10th Avenus, Mr. Carlisle
seys it mns north Tor & mile or more further keeping about
parsllel with the sho*e of Lake Huron. It lies sast of the

Harrington Swemp. It 18 sandy at surfsce but gravel is foumd
in nlaces st glight denth. The city engineer Esrle Whitmore took

Bl G N S o 3 Al W Gide AL ey RApe

several victures of the gravel in the face of & sewer along Cherry
Street. The top of the gravel he estimates to be 539 fest. It
shows & southward dip throughout the exposure. This seemg to

show that the currents were moving in thet direction at this stage
of Lake Algoncuin, in this place, which is near the south end of
the bar sbove noted,

Arm Arbor

A sewer has been put in on Ceddes Avenne from Unondaga to Hill
Street, which shows till ebout to Highland Rosd. Put east of there
the Mluff én south side of Ceddes has sbout 1F feet of fine sand
above the level of the street snd it seems to have extended below
street level in the sewer trench judging from the material with
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which the trench is now filled, Boulders sre present sbhove

thig fine send st the weet end of its exposure. The mode of
deposition of this fine send is & matten of dispute between frof,
Seustins and nmycelf.Te regerds it ac tut 1s ig cosrser
then _[peee . ‘The individusl send grﬂins heing visible to
the naked eye. Ii seems also to Me helow gleclal deposiis.

S0 it does not seem to me to bte classifizhle ssg .

I4 is exposed on the north slope of o morainic ridge, whose cres

ig above 920 feet. The ssnd is balow the 907 comtour. The interm
section with Highlend Poad is 889" snd the send is exposed

thet level in the Bluff esst of thisz intersection.

uemat %, 1028

FALE 400 LY S R ¥

I went into Essex County, Ontsrio with Neil Morrieon and a Mr,
Swan of the summer school miversity students,

Crossing on the Ambesgosdonr Rwiﬁﬁe we gave attention Tirst 4o the
delta in the north end of Lobe Boure west of the bridge it stends
above the hending pert of the bed of Leke RPouge on the south 10-15
feet or more, snd ias nesrly apg mueh shove n swale on its 5E horder.
Te then pave eitention 1o sandv depogits in the T part of the
Yindsor shut of +the Deperiment of “meanqw Defense on Yalden Rond
and on 'Hghwoy i‘30.” These are slightly ridged &f wind zetion end
probably *the sand was laid down on the shore of Lake Rouge. The

sand 1 a thow the 800" contonr and ° za“% +that shore,.

1t seens to extend hut little esst 3 snd is moat
comanicuous nepr o gmell stresm sbout = miﬂg f m the scuth edge
of *the Windsn n fs 1 +mrm*nnsz 1/2 nile frorm

1 . i
the aonth e ge of f?@ msn, end 1t extends only s little west of
Talden Road for 2 miles or more to the north. There is & silff
cley on the Lske Rouge bed west of this ssndy belt.

Te took the first roed east of flsiden Po ad snd shout 1 1/2 niles
esst of it and find sandy land along it for sbout e mile. it
then enters a clay plain thet wag Pov@veﬁ by Lake Rouge. Ye

continued on this rosd to the first road south of Cedlard River
which we took west to Detroit River 5 miles north of Amhersthurg.
This seems *o be within Lake Roupe but near its south end.

A short distance south of this rosd a zwempy channel formsg the
hesd of Ble Creek which lesds southward into Lske Erie, passing
shout 2 miles esst of Amhurstburg.



Thig £ T roed crosses 2 smell south tritutary of Couard River which
is gswampy here, It seems to hesd close 1o the hesd of Big Creek SE
of the nsme "Splitlog® on the Amherstburg nap.

We got dinner at Amherstburg end exemined the swampy channel that
heads close o Detroit River in the south pert of the village, and
runs southesst into Big Creek.

We took s rosd esst to Pig Creek, leaving Detroit River less than

2 mile south of Amherstburg., There is dead water at the level of
Lake Frie on Pig Creek here.

We follow the east benk of this creek south 2 miles. The bank or
Bluff is only sbout 8-10 feet high most of the way, but is 28 fact
or wore high east of Anherstburg as shown by contours on the ? ST
herstburg mep. Ve crossed Big Creek snd drove west to Detroit River
s mile north of Bar Point, This lend seems to be scarcely 10 feet

atove Lake Erie, and part of it is too wet for farm crops.

There is & low sandy pebbly beach esst from Ber Point but we are
told the lote hes cut away dunes thet were on its beach. There
sre & few toulders on this low ares and it seems to heve clay or

Sein o

ti1l subsoil, the send being chiefly on the Lake Erie shores.

£f shore bar, 1/4 mile or less sut in the lobe is nresent esst
t. In places it has vegitetion, tut generally is at

Poin
14ttle bedbw lobe levels,

C
5 miles rising to 625 feet neasr the east edge of the Amhergtiurg msp.
There is t11l with scattered boulders it e plene surface here,

We followed Highway 18 to within 5 miles of Harrow, end there took

& road lesding SE which here 1s near the 825 contour, tut rises shove
it as we run southeast., The surface seems to be free from imolls
until we pass the first rosd leading south thet comes to the shore

of Leke Erie £ miles HW of Colchester., Esst from thig rosd the
surfrce becomes gently undulsting with some knolle §p to 8 or 10

feet in heiprht. These are thickly strewn with btoulders but generslly
seem to have & loamy rether than gravelly or sandy soil end subgoll,
Put one crossed by the SE roed 2 miles N of Colchester has cobile

and gravel exposed in the road cut snd in door yards of dwellings
esch side of the rosd, This kmoll is above 8650 feet. Those to

the west Tor & mile or more may be neerly 850 feet, while boulders
ebound on there low ridges snd molls, 8o as to make them difficult
to cultivete, there Biug in nlaces over 100 boulders in an acre,

the level land among them is good farm land with only sn occesionsl
touldar.
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%e went south to Colchester, » summer laKe resort, within 1
mile north of the villege the 1ond rises from 800' to 895 A,
The lobe bluff in the village i= 20-28', There 13 little or no
t111 e¥pozed here. Tharz is 2 gend with boulders inbedded i
for 10 or more, below which ig & lanminasted pale blue or dre
colored silt. An exposure on the west slde of s cemetery ha
fully 15 feet of thig eilt., HMr. Swan took samnles for gtudy.
Southeast from the cemenery toward Little Point there seemz to he
more definite sandy beds than west of the cemetery, rnd less of
the silt exnosed.

™

Ye then followed +the biuff »f Leke Frie northesst snd fomd it
iging to 8% feet =t s slnce between Colchester ~nd Uxley where
the man shnws the A25 contour in the lobe Bluff. Mr. Han leveled
un aere with hand  evel end debtemmined the sltitude

4

If Leke Erie iz 570 feet &t present strge the bluff here ig 6221,
We found no good exnosure of the beds in the bluff here es there
have been landgling, 2znd vegetatlion covers most of the surfsce,

Near DMxley we nceme to the enst end of the high srer that cetcohes
h 5 contour,  There 18 s rspid dsscent negt the A25 and 2008

a3 showyn on the Essey men., TFurther north, howsver,
tonry diverge, Ther@ 18 then 2 rether rapid “]sne down &
the 625 contour, thet suggests
] gl wture for geversl mileg to the njv"?"}w and n'w-"!*"h ost
The 3znﬂ alsa becores sandy s one vasgses down the slinpe from the
825" contour, I7 the cout@mrw e correct the sandiness in nleces
resches fully 688 feet,

viles esst of Herrow,
o T a

Ol agsTrTow

cks » :
. foreman In on 8%
@erlmen%«ﬁ% Dorgipes it farm'is pos 3tivg t.ﬁt rock lg not en
a1 EF s At mevely in form of honlh ers and glebsg, like the
boulders of tillite granite, ete., found here with the limestone,
He informs us thet such ridges with limestone in glnbs on them
sre present in seversl placeg zouth and &F from lerrow., The
napping of sguch nleces seems 1o be & matier of importance but we
did not attempt it this afternoon,

The surface is gently undulating nort
rem—
TEY

noof Herrow in the sres shove
%’525 EAPI 3 .,v.‘ h .ﬁré? o

feet =nd boulder : T ontinue numerous
along the highway that ruas NV to ®

seens 1o be the highest land hetwesn two shreaus
the Amherstburg mep sres., This msy be an ice bord 1ine continuetion
of the lend thst 18 above 825 feet for sbout % miles north of

Harrow. The strip south and west from llerrow that stends 625 to

650 feet may slso merk sn icebvorder, found s 1ittle later, The

Leke Erie lobe evidently wss the one to form these high atrips,

and they appear to be lster than the "Detrsit Interlobste" moraine
that runs from Windsor to Fssex and Leamington.

VIR (LL i
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In Yonogreph 5% U.S. Geological Survey p.283, Taylor, under the
heading "Crosse Isle Morsine" ssys: "In the Cansedian side 2 well
defined houlder belt runs west from the high inoll west of Leamington
pagsing north of Xingston and farrow sad trending towsrd Anmhersthurg
Wt it has not been treced scross the intervening spece. The general
relations of the topography to the basin of lLske Erie from which the
icse eﬁre, suggest thet this i3 the normel course of the ice margin
from Grosse Isle eastward,”

.

Sherzmer, in feology of Tayne County Pub, 12 Geological Survey of
Michigen, p3, notes two sets of Ztrise in the Avherstburg cusrries.
The later set here, £s &t the Sibley quary in ¥Wayne County hes a
northwesterly Jirection snd the earlier set s southwesterly. The

2
Q

gorlier is Wuch,morm vigorous than the later ice movement, as is

% Ty ey S e e amy e Tre, [N i IV B S ey e ot

L8 CARE BT {, e wl_ .L'B,, Y "'L'yo wASTZEaT NOTed TATASD NUmsrous

baulders east from Amherstburg, snd sently unduleling surface
58 B

a
suggestive 3” sn iee border, Thiag is where he puts the "Crosse
Isle Morsine®., Cherzer did not find strise nesr Anherstbirp with
& trend northrard or east of north towar? the "Detroit Interlobste
Morasine®. So he expresses some doubt ss to its belng partly due

to ice from the Erie bssin,

A letter from ¥, &, Johms vz Saption of Canada

vvvvvv ston, o R

ston; Chi orings
Geologlicel Survey recelved Aug, %h “tctmw that no borings sre
listed in his office in vie inihr of Harrow, but he thinks the drifi
iz not thick there, It is 72! in & boring 4 miles east of Harrow
on Lot 18 Concession ?, Colchester &, Tp. He knows of no limestone
outerops near Harrow,

i

0on
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In Alex L. Ix Taiil's "Our dandering Continents! -m. 72«74, the distribution

of errhonifoercus gilscistion -nd bearings of strise in the southemn hemisphere cre

€

concigely stated.

1. In pre-Cerdillers of western Arsentina (a) Tillite of Leoncito ¥ncinesn strize WNW

found bensath beds regarded «s upper corbiniferous. (b) Sierra Chaca de Zonda in San
Juan strise HMW. Three tillites, the lowest being classes 28 of Namurian age.
(¢) Tillite of Jachal (strine NW) =nd Sierra de Unisugo, the extension to the nort:

of (b).

2« SBilerrag of‘ Puenos Aires. Compound tillite of Rio Sauce Crende necr Sievra de
Ventona strize N 6:5° #. Owverlsin Ly the Bonete Series with mollusca snd the
Glosgsonteris flora.

3. Uruguay. Compound glacisls of Fraile Muerto Strise W 40° W 2nd Gregoric striae

i with vneonformity st bases

=
[
-

4. Brazil. (svmerized by Ovpennheim). Around snd presumably beneath the southern
nalf of the great Parana basin between Lat. 21° snd Z1° §. Acuerally a single basal
$t11lite resting everyvhere unconformably on older rocks but compound in certain arecs,
28 in the State of 520 Paulog thin or missing to the 5¥ in Rio fronde do Sul vhich is

swmoesed to hove lain near the ice center (W 28 indicoted by erratics). Overlsin by

" o . PR ot [V, - PrapoR WP - 2 e - an 3
sholes carrying in Parana lingula :nd in Santa Catevl or fossils reminiscent of New

South Weles snd succseded by the Honite "Coal Measures® with s Glogssonterl flora.
Phe tillite is not dePMinitsly known north of Lat. 21° 8.

8., Tolklend Isles. Thick "Lafonian® $i1lite strice W-l, resbting disconformably on

Devono-Carbeoniferous ond followed by (lossonterls beds.

6. South ifrica. Vest extent of Dnoyks tillite orizinsting from several distinct

centers, usually thin snd single in the north bubt thick and compound in the south sbtriac

S

besr S in the westy S¥W in the center and 5E. Followed in S5W Africs by sediments with

Surydesm:, Conulnriz ond lyslins, ond elsewhere by locustrine shales and Glosaonteris

beds. Not known Just north of the Transvaal for certain.

7. Centrsl Africa. Tillites of Cassangs district of north-central Angela Lizt. 9%°-10°

S; Long. 17° - 18° 5. (Monta -nd O'Donnell) And of eastern Congo in the Lukuga region
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(N & 58) (Fourmorier), :nd bebween Lolke Kivu nd the Lualada River (iW) (8211, Sheler,
Passzn, Hornemsn -nd Boutakoff), indiczting more thsn one ice advance, snd overlain in
the Congo by locustrine beds with Glossopteris. The norther: limit =3 yet known is
cbhout 1° W.

8. Mzdagssesr. Boulder beds of the Sakamma - Sakoa ares in the 5W (direction unknown)
followed by black shales znd emzrt cozl-bezring strata with the Glossopteris flora cnd
thzt by an horizon earrying Productus.

9« India. (a) Talchir tillite occupying wide aress in the central vprovinces. Orissa am
and Biher forming the bage of the Gondwana systenm and varylng greatly in thickness.

‘ £

(W3-8 though probably veriable) overlazin by sheles znd Glossopteris beds. (b)) Thin

houlder bad of the S:1% Range followed by strats containing Burwdseme ~nd Conulerris

snd those in turn by the "Productus Limestone® vhich includes = layer with the
Glossopteris flora. Boulder distribution indicates = NNW movement. (e) Soulder
beds of Tanokkd and Talhatta in Hazara ascociated with the peculisr Yigolomeratic
Slate" series, -nd of Blaiul at S8imla.

10, ZHastem Turkestan. Reference made here to glacials discovered by Norin resting

on metamorphosed lower carboniferous? mnext to the Torini or Tanni?? basin Lat. 40°~
42° . Tong. 88° - 89° H. Overlain by morine beds, »robably Permian, because altho!
they sre situnted far within Asia, they are not very distant from those at Solti.

11. Australia. {a) The five glacial horizons of Hew South Wales spreading over a
lengthy period:s the two earliest in the Kutting Series (Namurian) becring N 13° ¥ -

associszted with lhecoontsris, Liwide~&eﬁdr%n, etc., succeeded by those of the Kaunlaroi

aystem, viz., the lLochinvar glaclels, the lower morine series, beds with Gaﬁgmmsnteris,

Allendale glneisls with Surydesma (lower S8FR&8Hn), Greta Cosl Messures, wnd the
Beonxton, snd muree glacisls in the Upper ilarines Series (Middle Permisn). Recently
the Kubtung glacials, volcanics ané flora have been found to the west and SW of Cairus
wp to Lzt. 17° S. in northern (ueensland., (b) The glemcials of Victoria, south end

centrsl Australiz (Finke River) ond Tasmanis and those of the Irwin Wooramel,

Gascoigne snd Lyndon Rivers =nd of the Desert Basin in the Derby district of westem

Australis, overlsin by marine strots with a Tethyamn feuna of upper corboniferous =nd
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Perno-carboniferous zffinities, ~nd nrobably those near to ond to the NI of Laverton,
iestern Austrelia (Ward). The ice radiated outward from the Tasmanian rezion during
the late corbeniferous, reaching the gez in western Australiz and northern Nuo, So.

Wnles. The recurrsnce during the Permisn is marked by errc=tics in the Unper Marines
in the Minilya River srez of Western Australis up to Lat. 23:° 8. ond in the Zowen R.

ares of Quesenslond up to Lat. 20° S.

Ice Radlation = nn. 75~76.
With map dhowing distribution of the late Carbonifercus glacial in Gondwons., It is
noted that the tell-tnle floor showing ice movementa is usually exposed only within
e selvedge, the vavement nassing in the one direction beneath the tillite and being
destroyed by erosion in the other. Ice or In?? formztion is secanty zs to the northern
edee of gluclated reglons. It is su gested that the Digplacement iyvothesis has
merits in showing why the present olay remnants of this glaeciostion are 50 wldesprezd
2nd reduce the physicsl obstoeles met with under the more curront views held hy

zeclogists. It is noted thai the gyound moraine is commonly scontier in the vicinity

of the glacisl centerx.

degrees ensrd: those of south mnd central Africa 31°, =nd those of Tasmenia and North
Australia 25°. BPut under the scheme proposed in the map on n. 76 the regions are
condensed into zn irregul:r ovsl 95° from W~E :nd 63® from NNW-S5E. This compares

favorably with the extent of Pleistocene glacintion in the northern hemisphere.
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Pages 37 - 43 Inclusive

The Calt moraine extends NE from near Paris past Gslt To Credit
Forks, Onterio., In the northern part of its course it is close
to the edge of the Niagera escarpment which runs northward from
Hamilton.

The drezinage was at first along the outer or west border of the
morsine, but later between the moraine end ice edge. TFor several
miles its bed 1s on the brink of the escarpment, Hrther down

the niv&r eut through the moraine and joined its eariier course
at Fden Mills. In the esrlier stage the river ren SW from Freston
pagt Ayr, Tut lster i1t had a course through the moraine long-
itudinally pest Galt and Paris, .

The northern part of the ares is well ocecupied by drumlins.

The anhove festures are clearly shown on the topographice maps.
The channel leading across the moraine to Eden Mills being &
very marked festure. Wotes are mesde on the mep. This -aper has

an sbstract also in Selenci, Vol, 10. pp.483-490,

October 10, 1028

Dr. F. W. Sardeson wrote results of an examination of drift depositis
nesr Mankato in the older glsecial gravel at the south of Indian
Lake below Menkato. I found moss, sgates and petrified woods, re-
markably abundent. The most of them are brightly polished, as

T o ¥ 4+ o L. Y B oY Ty
ive also chert and quarits pebbles thet ceme from lhe nearby

4 L
Cretaceous strosm conglomerate. They are also rather common in
the old +111 sg well as gravel. Other pebbles in these old glacial
grevels are not 8o congplemously polished. The gravels are

rusty smd cemented enough 30 the face of the pit will stand
vertically Tor a long time in the weather, This iz not the cese

LAl
2Lt e "y
gith the Wisconsin gravels,

I found no moss agstes or silicified wood in the C“etaceous gravel
conglomerste here or elgewhere in Minnesote ut they are not rare
in the ¥ausen and older till »nd gravels, &nd oocur to asome extent
in the ¥isconsin or younger drift deposits.

- _— % e 1. de “
tha same 2 the chert snd gquariz f”,:.

But it is remarkable thet the wood and sgete pebbles
I s in
¢glomerate here or the seme as found in the drift. I am

F3 o) ﬁolished
80 0on-

hinking

('"’w
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that the bentonite clay end mud balls that occur with the

Cretsceoug sand and conglomerate explain why the nebbles are sgo
brirht 3V nolizhed, B8s denosited, the bentonite was of course a
volaanic esh in ths rivers. It where were the ross sgote nnd woods
when they rat theln brizht polish?  Are they Cr1tﬂceor», or are they
Tertiary? (9imed, F. ™. Sardeson)

5

Octoher 18, 1928 - Study in SE Jackson County, Michigsn,

I went via Manshester to Brooklyn, Michigsn tn study festures in
the 81 oart of dJdackson County within the limits of the Jackson
cquadrangle mep, Thera is a continmous grrvelly area west of the

k1 mooAL © - 3 R ]
nena moraine in T.45,,7.28, =ith » very broken surface

due to sw&ias and basing that are 10-70 feet below the general level
of the grewel, The gravel is fine, with congidersble send in it.

The east half of T.48,,7.18. is nsarly =211 gravelly =snd with broken
surfsce as in T.48,,R.7F8

I went S¥W fron Brookls the 1ine of sections 28 snd P8 through
s grevel ares the hi f”‘fmq, painte an which are above the 10P0 rcontour

.5
end all of 1t above 1000 feet,

Turning south on the line of sections #5 and 28, L conme noulders
end gsndy 111 in The north vart of the Line of sec g F5 znd 28
on ground at or nesr t“u 1000 faot contour. In the gouth helf of
this section line the altituda is hlgher some »noints belng 1030
feet, »nd boulders are not rare, Un the county line sections

5, T.4 snd zectlion 2, T.BF,,M,1E. I rise to the 1050 contour near
middle of section line and the ¥nolls of thie helght heve a few

boulders but seen to be gravelly.

from coulders

igh pointg is a g qv“¢~g apros fres
E Jeet, The

g
2 to Gosse Creok 2nd is 1015 to
eazt nart of sectlion 2 and gsouth paert of section 1, T,Sﬁ., 2,1E.
o~
[
i

asve an elevabion of 1040-1080 feet and mske s natural continuation

of the high points above noted on tae county iine, snd seein Lo be
morainic.

v

There is a gravelly ares ssst of Goose Ureek in seciions 34
27, 22, 23 and 24, the last nemed group being along the ess

, €6 snd
t
flowing nart of the creek. I did not examine the distrist south of
+4
1

) samd A ~ 4 PR ‘ +3
srk beke west of Coose dreek, i went eszt through sect 15

glnw'}» 4 on 1 5

finding it gravelly and with general altitude sbout 1000-1010 feet.

T went north to copner of sections 10,11,14, and 15 in gravel Mt
on going east on line of sections 11 snd 14 I came to boulders near
the que ter post st about 101Z feet, A.T. I went north through
gsection 11, and noted a few boulders. At the line of sections 2
end 11 on esst side of the road is a sharp boulder sirewn knoll
about 15 feet high that co&&'onlf a few square rods snd is shown as

a tiny erea with 1020 contour on the map.
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The 8%3 of section 2 geems o heve i1l and houlders aﬁd these

nay gife serasion Tor the nsme Stony Lele 1F they continue Into 1ts

u-..‘.d

I turned ¥E in section £ and found s grevelly ares in esst part of

that section snd in section 1 %to the village of HNepoleon. This
Allege is in the Lline of & glaclsel drainage from the Vort Wayne

morsine nesr Menchester wectward past Norvell snd Hepoleon to CGrand
River near Jackson. The alti*nde is about 360 feet in Napoleon tut
WolfLeke vhich lies in this drainege line 1s 570 feet,

The distriet north of this glacial dresinege has already been given
a revision, so I went back to Ann Arbor crossing the YMispissinena
aoraine in section 50, Sharon Twp., Teshienaw Jounty. It extends
slightly into east part of sections 25 and 26 in Jackson Cﬂhuty

h T.78,.,0.08,  TL covers nesrly 211 of section 19, but conly th
north nart of ssction PO “Haron Tep., The genersl width is gh@ut &
wile from sections 17 snd 20 Sharon O 8W ta Redisin Jiver., It is
much wider to the north of sections 18 snd 17. Narth of sections 5,
8 omnd 17 sre in the ontwssh plain (Grasze Lake Plain) outside the
MOrsE j—.ﬁ‘.! .

Hovember 11, 19%3

et
T

I made a trip iabto S4.0Llsir County with Prof.

students Jamesg Caliver and Henry Van der Schalie to see how definite
e shore line Leske S8t,Clair at the Algonauin stage was developed,
end how nearly continuous is the gravel deposit which Taylor called

the "8t, Clair Esker®, which is now known to be an sarly sirean
deposit of 54.0%eir River,

Fe left Gratiot Avenue at Hilton Qnﬁ drove esst crossing the Emmett
moraine in sectlon 32, T.ZN,, R14E, in Yecomb County. In previous
tring the shore line of Leke &t, Clalr at the Algoncuin stage hsd
heen mepped az Far NE as section 10 of this township tut it seens
to be indefinite in the esst part of section 10 and in section 1l.

Intering 8t.01lair County on the line of gection 6 snd 7 T.2ZN., R.1EE.

at the ezst rorder of the Emmett moraine at an ai titude of 537

feet. Ve could see no clear evidence of this shore., Ve found sand

expoged in & ditech nesr the cusrter qost thet runs south, but it is
her

a nerrow strip there belng clay only a fev ruds elther east or west
from the ditch., & diteh coming down t this section line from the

north avout 40 rods further esch is in clay.

In this sand were places where tree rosts up to & inches in Jiameter
had rsxified it tut only s few smell . S e of their wood

remaing, and a brown send fills the root cavities.

Senting snd two Universi

g

oy

w2y

(o
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"o noted sendy swells south of the onrner of sections 5,6,7 and 8,
thet oive the surface s slightly wavy appearsnce in contrast to the

The ssnd ig conepimions on
mirh of this section line and horder fi2lds. Thasra are no aliitudes
o odnta Ting amth 0 the gectinn corners st BI70, Imt it 2cems
prabable that the gand is at lower altitade.

wvary Met gunfece of the olay treots

On the 1ine of sectiong 8 and R wa cane to sand neesr the "larssece

Drain®,, ™t it sesmz o be a narrow strip tordering *the drain,
The alil ‘ T+ is 599 s% aprner of sections 4, 5,

annd on the line of sectims 4 and 9.

10 wa oome to 2 sandy 2irin near the
ae -ely b0 mark the shore, It
i3 G0L =t ths corner of tong 7, 4, Y and 10 and olavey there.
~robo kL 1ake extmded up 8% on aveasir a3 far a3 the
- saotisng g 2, %, 10 and 11, the a,wguu&@ agve being 598
LEIL ﬁlso o heve sxtended 3
st quarter post of sectlon 12 vhere sand 13 ﬁaﬂ“ﬁicuous
Yelow 800 fest. Sendy spots sre numerons on the road
= falde enst from thls cemedery in asetion 12 at an
asloss Lo 300 fest, tut more than hall the saw*au, is clayey.
e ig 6771 at the range lipe at piddle of 1iv f msection
tion 7 end also 1/2 mile emat at
Pl

ay a3 gan snots are nrnerd

o N - F Sad A
a8 rvize to 3034Y st t

Py the Tine »F asetbiony B-and
gquartar nost at 597 feat that
anti

thn
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quartur post of gectiong 7 smd 8, snd not
dy tut south from there sand sets in south of the "mqu“ien

“" at an alti ade sbwut (00 fea From here the shore ine
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T4 now seams orobable that 5t.0lairf River catered hake St.Cleir at

the Algoncuin stape in sections &1 and 28, T.2N., R.16E., #t an
altitode of nesrly 600 feet, The gravel her on Froedbridge Road
directly east from hers which is & festure of Ji.Clsir 2lver was
found to be 820 feet by Maclashlen by levels run in 1534 to it from
St.0lair Biver, It is 27 feet sbove the level of the river opposite
there bupust %20, 1934,



o mit sm hour ah% the drain on Brosdbridze Road west of this ber
to aﬂﬁlf UHr. Yander fchalie tﬁ neke & collection of mollu;m, in

thess e Iinter-
3 he thinks mey
mhe ditch shovs

throuzh whie!
preta o Be rocend or ing specinexa, at o
Be Ail%eront fron Yhose now found 1iving here. T
grovael under the layers fossiliferous naterisl at & depth of
less than 7 feel, in +u@ wastern part of the bog. The pebbles are
f 5; leas then 2 inches in dlamater, 'wi a “ell rounded
cotWleftone 4 inches in dlaneter was noted. It ¢

nagnesiun limestone

T

o)
@
®
(=1
@
<:f‘
o
-
A2
&
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the gravel in

T d SED
1/8 inch in ddamater,

nabbles n v lesg bhar
Apfinad *'"n“ more than x/f" 7 le north Tron Brosde
SEens to end there and no bars aonrd
verel wiles to the naLua. Sy gketeh in
s not correct on this Peslure,

ar runs from Droadridge Road was not determined.

= ; e 1 ; seenmg to be

raced into 5eotiﬁn 2 s hwt it is & ’cpk cuntiﬂusus snd
tire then the skehbeh suggssts,

in Merine City and then went beck and forth st inter-
toehout NE part of the Marine City quad-
rangle from sections 10 end 11 northward sud found no indication of
gravel bers. Ye also found more in the S¥ part of the St.Claeir
quadrangle until we came to Rose M1l cenmctery at iline of sectlons

7 and 18 Bast China Twp. {T.4¥,, R.17E.) A grevel bar here iz about
10 feet above the P! 591 at the railroad on renge line 1/4 mile

west of the bar.

+3 %
aocrorg the N

Cravel bars set in east from here st the bluff of £4.Clair River
st an aliitude slightly sbove 600 feet, the Bl 801 on the section
line of 7 ead 18 et Hishwey 29 being a 1itile below the highest
coints on the bars near 1t., The bara run acrogs sectlon 18 In a
course slichtly west of sgouth, 2nd heve & 8538 level given at line
of sections 18 and 18. This secems to De near the soutsern 1imit
af the ber. The sne at Pose Hill cemetery extends only s short
distance nurth in section 7,

ind the ridge in the H111 S4. Uemetery in St.Clair village is
sand tut 8 prominence emst of it that carries the elevation 612

may be & festure of the Fort Huron morsine, for Prof, Senstins found
some till in & slight excasvetion in it. did not see this and

em not certein that he clasesed it correctly. It is however within
the probsble limits of the Port Huron moraine =and close to the
latitude reached by it in the SW part of St.Clair village.

Jkﬂ



Paga 81

T 2
w2 i
oy

e
abaont fJ:‘;,,

has nointis

,ﬁ‘é‘ A

PR 0251 .&.

e 3itch of
‘lawﬁ @ ‘f

o P
28 Eaem horg

Y e ,’i ace:

st i ot

and 3,

mum. I hed

witmere.  He

e

.
hesg yecelve

ez of Alponac,
the sounth part
aovrth end hut

;;n@ grnd shout L/E nile
: ~ betueen Brosdlridge ’
relel wuierta Rosd snd tums south &svnt £ nileg to the gouth p&r+ of
Purvey Jo.183., It ig betwsen *wo mere nes ghown on the U.L.E.

; . , 4, A

-
novene
N

- ) X
Thers Ls & very narvew ridge
&

”G

. Tad oo o o gm ey
ai thisg her thet BenE LI

g8y ey
& Pl EIL

[=ARY d3%

.
Sl




-

Page 73

The channel seems to be filled om south cide of Bel iver with
Prookston clay losm in sectionz 2%, 28 and 26 C%*n Tm Pey neariy to
530 fee t in south part of sections 25 and 28 end to 530—594 feet in
section 2%, The henk west of it barely reaches 800 feet, and there
seems to be no higher lend further east.

The sandy gravel bar is not present for 4 or & miles north from
survey No.198. There is & nerrow strip of ™iscomb losm" described
to be rather stony soil in S¥ part of section 18 East Chins Tﬁﬁ.,
snd running sbout 1/2 mile farther to north edge of Zurvey Ho,Z u..
The ridge of sandy gravel is present in NWk of sgection 18 and S
of sec+ion 7 a8 "Bronson losmy fine sand? éést of it clear to the
Tuff of St.lleir Biver is %Rrongon Loam®, It ie in this that
grﬂvel nilte have been opened in section 7 9nd NE corner of section

18. A ridge in esst part of Section 18 chenges from Pronson loam
to Guilford losm near line of seetions 18 snd 12 snd runs south
into survey Yo.20%. I infer thede are 2ll of the sort found in

the pits in section 7 and to be classed as river hars.

ed as DBridemen fine

in

The soil mep shows s strip of dune sand, clas;
sand, running south from the Mllside cemeters
for about a wile. The ridge east of this where the 813 elevation
appears akemes o be of Bronson losm, snd 50 may have gravel
in it. But 1t seemz to be a ;1*ULw higher than any of the £4.Clsai:
fiver bers., It may as noted in Nov. 11 be a feature of the Port

»
Mypmn maraines
SUTON Moraline.

T R4 Mot i1 1o oe
Al Cue Vil vaLLig

\<<::

g Ty

&

It now appesrs doubtful if & swempy chennel rung south from the

bend of Pine River in section 12, China Twp. Brookston sili loam
F o At P ein w2 Y el o L he L M amSe oV omanm o w Tew ot ® snem Mg M Tl oo
ig the dominant go0il east of the low bank al N N8R 2rels noad
thet I have supposed limited 2 channel of 5t.Clsir Elver on the
west.

This Brookston silt losm area is 538-599 in section 12, Chins Twp.
The low bank west of it is 801-607 in sectiong 11 and 14 China.
Theme# seems to be no definite esst bank hetween there end St.
Clair River. Instesd there are the low bars of sendy gravel, es
the only festures stending sbove the Prookston silt loem ares,

The lend with & muck soil seemg to set in & mile or more south

of Belle River and 1o have & definite esst bank only from survey
No, 128 southward., A west henk, however, seems mspable rlong
Indian Treil romd in sections 11 snd 14 China Twp., =nd Mersh Road
from Felle River south. The 81.,Clsir seems to have covered the
district east of this roasd end to heve bhecome restricted to two
chennels efter developing the bear thst heads in Survey 198,
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The shandonment of the western chennel seems to have sntedated the
Nipissing 1obe stege, there being as high a level in the district
just south of the bend of Pine River at the Hipissing waters hsd in
the Muron basin viz 526 feet where wnaffected by uplift.

The ¥acomb County soll mep shows what seems to te delta deposits

on Clinton River at two places. One below Utice comes down sbout

to 805 contour. The other, below Mt. Clemens is below 600 feet.

The upper one seems related to & flooded ares outside the Mt.Clemens
moreine. The other is below the highest shore of Lske 8t.Cleir,
They both are lergely of Berrien loamy fine sand (Be)., The upper
part of the upper one ias Berrien loamy send (By) This sets in Just
below the village of Utdcs.

Avove Utica Clinton River traverses the middle part of a lerge area

of Fox gravelly sandy losm (F8) on which the Warven snd Arkone beaches
are Tinely developed {see map of Rochester gquadrengle).

The Whittlesey, Arkons, and Warren beaches are Lidentifishble on this
. mep lergely as Fox gravelly sandy losm.

S T

November 13, 1238

Prof, MacLachlan has & table of altitudes of the Warren, Arkona and
Thittlesey beaches on the east side of the Thumb of Michigen in bhis
thesis that indicates & striking relation to the antecline that ‘
comes to the border of the south end of the Leke iluronm tasin from
the northwest.

In this district isobases are very different from their general
trend,

Thus from Lenox to Atkins the Warren beach is about 700-705 feet.
Thie isobese prune N 53° ¥ and the tilt line is about 32° west of
north. Thisz is nearly et & right engle to the regionsl isobases
and tilt lines.

There ies # level stretch of the Warren beach at 717' for 5.5 miles
north from the line of sections 11 snd 14 Grent Twp., &. Clair Co.,
that is ehout when the arch of the anticline is located. Farther
north the isobsses are in general conformity to the regional uplift
snd heve & W NW . E SE trend.

There seems to be & similar relstion of defs: 147 isobases
over the Cincineti snticline in SW Onterio. The 725 isobase runs

N NWw - 8 SF in a» genersl way but nesr Glencoe it is higher then is
aonsistent with this trend so the sltitude decresses both north end
south from this plece. This high altitude comes about in the crest
of the anticline.
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Our studies heve shown remsrkshle variations in the rate of rise of

7 i the latter being between Goderich »=nd Dungamon with a rise of 401 s

" " in about 1C miles snd & lower altitude ¢ “ow miles north of Dungamon

ag was determined on the last trip made to that district with -
Y¥aclachlan in September 1927.

Maclechlan's Table ‘of Alititudes

Whittlesey-
Upper Warren

Loeality ¥hittlesey A\rkons Yarren interval

Yoot Feet, Feet
Ann Arbor TEE-T40 706-T10 880 55 feet
quadrsngle
Plymouth 740 710-71% 686 54 "
Farmington 741 687 54 "
Birminghan 741 : 890 51 %
Troy 741 690-693 48-51 ¥
Richmond 751 700 gl "
Wales 758 728 TO0=T08 51 *®
Emmett 768 708 80
Arvea 7682 740
Fargo-Elaine T4E 718
Croswell-Lexington 747 717
Near Applegate 780 725 5B
Ubly outlet . 800 750 50

The intervel between Whittlesey and Upper Warren in western New York
as determined by H. L. Fairchild is 45-50 feet as a rule or slightly
less than MacLachlen's figures for the Thumb of Michigan {see Budl.

106 H,Y Strte Museum, ppB5-56.)

In Onterio Meclschlan found the interval sbhout the ssme as on the
“Thumb,

It should be kept in mind that the high land slong the Cincinnati
anticline in Ontario was relieved from its ice cover while lobes

of ice 8till persisted in the adjoining parts of the Huron and Erie
basins. This may have induced an uplift there in advance of uplift
in the basins and combined its effects with what Maclschlan inter-
prete to be a rise of the anticline.

The western limit of tilting in SW Ontsrio is not yet determined,
tut it is somewhere between Leamington snd Elenheim. The beach
near Romny at 630-82%5 may rise to €50 feet near Q..o 770+ 7 the
NE part of the Romny quadrangle. It seemsz to be about 40 feet
below the Warren beach, and thus may correlate with the Crassmere
becch in Michigen, It may be up to 660 feet at Bleinheim snd be
et the lower edge of the gravel ridge thet runs SW from Bleinheim
to the Lake Erie shore on the east side of the ridge. There is a
lower Warren beach at about 875' there and on the north side of the
islend that stood sbove the Warren besch where s cut bluff is found
for some mwiles in vicinity of Ridgetown with base close to the 875
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Nov. 22, 1938. A letter from Lincoln Washburn of Yale University reports his
findings in the north part of the No. American continent in a trip there this year -
o8 follows: "We found no indications of = northern linit of glaciation. All the
noints we touched at were definitely glaciated, as shown by drift or striated pave~
ments or both. On Victoriz Island the localities visited included the vicinity of
Cambridge Bay, Prince Albert Sound, Mento?? Inlet, :nd Walker Bay, approximately Lat.
711° W. Long. 118° W. our farthest north. At ¥Walker Bay =nd on the northern side of
Prince Albert Sound, strise and topogrephy indicated a westward movemsnt of ice oub
from the islsnd. On Benke Ieland, drift is also present in the vieinity of De Ssle's
Bay, but no indication as to direction of ice novement was found here. Unfortunately,

r not sny of the drift we 2=w on the lelsnde was derived

- - - 3
T 3 o de s e whisERae
4 GO NOY yeo IR0V WLowLel

&

from the meinland. Ve also observed drift on the mainland coast in ihe vicinity of
Damley Bay."

He then writes thet he hopss to conbdinue work in the Arctiec, particularly en
Vietoria Island, in the near future.

Highest and lowest vpoints in each State, ebc.:

Highest Ft., Lowes} ¥r. -

Alabenms, Chesha Mt. 2,407 0

Almska, Kt. HeKinley 20, 200 0

Arizona, San Franclaco Pesk 12,611 +100

Arkansas (Blue Mt. ) 2, 800 +55

(Magnzine Ht.)

California, Mt. Whitney 14, 501 276

Canal Zone, Cerro Grlero 1,823 a
Colorado, Mt. Elbert, Lake Co. 14,420 3, 350 Arkizn River

Gonnecticut, Bear it 24 350 0

Delaware, Cenierville 440 0

Pist.of Columbia, Tenlaytowni? 420 0

Florida, Iron ¥t., Polk Co. 325 0

Georgia, Brasstom~Bald 4,768 0

Guam Island 1,274 0

Hawaii, Maunsks 13,823 0O

Idaho, Hyndman Pesk 12,078 720 Snske R,
1linois, Charles Mound Jo Daviess Co. 1,24 279 Migs. R,
indiana, Carlos, Randolph Co. 1,210 316 Ohic B,
lowa, M. border Usceola Co. 1,600 477 Hies. Ra

Konsas, W. boundary 4,135 700
Kentucky, Big Black Kt. 4,100 25% Miss. R.
Louisians, NW vwart Claiborne Farish 400 0

HMaine, Mt. Katahdin 5,273 0
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Maryland, Backbone Mi. Garrett Co. 3, 340 0
Haseachusetts, #t. Greylock 3, 505 0
Michigan, Porcupine Mis. 2,023 570 L. Erie.
Minnesota, Mesabi Range 1,920 602 L. Superior
Mississinni, near Inka or Iukal? 780 0
Hissouri, Tamn Sauk, HMi. Iron Co. 1,780 230 St.¥rancis R.
Hontana, Granite Pesk 12,880 1,800
Kebrasksa, Banner Co. 5, 350 825
¥evada, Boundary Peak white lits. 13,145 470 Colorzdo H.
New Hampshire, Mt. Washington 6,788 0
New Jersey, Hyht Feak, Sussex Co. 1,808 0
New HMexico, ¥. Truchas Pegk 13, 306 2,876
New York, Mt. Marey 5,344 0
North Carolina, Mbt. Mitchell 6,711 C
North Dakota, Bowman Co. 3,800 790
Ohio, neasr Bellefontalne 1,580 4285 Ohio R.
Oklshoms, Black Mess 4, 800 00
Oregon, H%. Hood 11,253 0
Pennsylwania, Negro ¥i., Somerset Co. 3,213 0
Phillipine Isleonds, Mt. Apo 9,610 0
Porto Rico, ILuguello iits. 3,532 0
Bhode Island, Durfee Hill 805 4]
Somos, Late Tave Igland 3,056 0
South Carolina, Sassafreos Mi. 3, 548 0
South Dskota, Harney Pesk 7,242 966 Big Stone Loke
Ternessee, Klingmsn's Done 6,644 182 LV Miss. He
Texzas, E1l Ganitan 2,020 0
Utah, Kings Pesks 13,498 7
Vermont, Hit. Mamgfisld 4,406 95 L. Champlain
Virginia, it. Hogers 5,718 0
Virgin Islznds, Crowe's ¥ill,S¢.Thomas Is. 1,580 0

Washington, Ht. Ranier 14,408 0
West Virginia, Spruce Knob 4, 860
¥isconsin, Rib Hill 1,940 581 L. Mich.
Wyoming, Gennett Pesk 13,785 ?

Shiftings of Drainage in North Centrsl Chio

In Moreh 19839 I prepared a paper for Am.Jour.of Sel. that discusses the border of
the Wisconsin zond Illinoion drifts on the esst side of the Scioto glacial lobe :nd
the drainage shiftings due to each glaclation. This led me to read papers by Geo. W
White end to show where my mepping differs from his as given in the March 1939 isaus
of the An. Jour. of Belence.

In an esrlier paper Prof. White discusses the drainage history of pari of north
centrsl Ohio (Ohio Journ. of Sci. Vol. 34, 1934, pp. 365-382).

The main preglacial divides are outlined in Fig. 2 ond the widely divergent

courses of drainase. In a second map also under Fig. 2 the shiftings in early

Quaternary time are indicated. Then in Fig. 3 he shows ¢hiftinseg in Illinodan time
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in one mep, ond in Wisconsin tims in another. The main nreglacisl divide "exiends
esatward Trom centrsl Morrow Co., across southern Richland Go., snd along the north
line of Enoxz Co., into Holmes Co., 2nd then ESE 4o northern Mechenic Twop., where it
turng SPE ond enbters Tuscarawas Co. From this divide others thzt run north =nd south
dslinit hesdwzters of drainage basins. This geve Richlsnd Go. 2 BW drainage while
Ashland, Wayne ond northern Holmes Cos. drained northward, the maln stresm leading
through Wooster.

South of this W=T divide wazs a &rainsge with SE drainage %o Coshocten. West of

-

1% wag & system thet dralped the part of Knox Co. iying esst of Mi. Vernon south-
wostwerd vest Denville and Genmbier. West of this wes a westword drairage from Knox
into Morrow Co. The other eystem turns weesdt in southern Knox Co. sand runs south of
Centerberg into Delaware Co. »nd thence to the Sciote walley.

In early custernary time White gives the Richlsnd Co. drainage an ezstward course
past Londonville =nd Shreve to his "Holmes Bivert and than south past ¥illershurg -nd
Killbuck to Coshocton, where the enlarged Tuscarawas comes in from the east. The
drainage of Knox Co. was southward to form the north fork of Hewark R« 4n east

branch dreined the part of this county eest of Mt. Vernon =nd west branch - the part

west of that city, the junciion being near the Knox and Licking Co. line. The N-3

"4)

dlvide enst of the line of Knox snd Holmes Co. was not shifted or tenched at this
early time. A small west tributary of "Holmes River" headed near Walhonding. This
systen is cslled "Horly Pleistocene deep stage". .The valleys are interpreted to have
been greatly deepened pricr to the Illinoisn stage of zlaciation.

A% the Illinoisn glacinl stoge the drainsge of Enox Co. southward to form the
Horth Fork of Wewzrk R. continued s8.in esrly Pleistocene time. But the dralnage
of Richlsnd =nd Ashlend Cos,. was thrown into a new course southward just below
Londonville to form Mchicen R. Bast of this was a Killbuck drainsge beading neor
Wooster snd jJoining the other drainsge Jjust below Warsaw. At the Wiscensin glaclial

stage the Kokosing drainaze system was instituted with headwaters in esstern Morrow Co.

It trenched an old divide between Mi. Vernon =nd Gembler mné another near its mouth.
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The Horth Fork of Newark R. was siripped of its hecdwaters in Knox Co. excent
on the scuth end of thai county. This interpretation of drainagze hlstery ssems %o
be well founded. Seme of it i3 svident on the tenogravhic maps.

On e 372, in z footnote White sayst "Ver Syeeg rightly concluded (see Ohio
JourniSei. Vol. 20, 1330, pp. 309=314) that no deep valley leads northward (fronm Wooster
) through Wayne Co. but the present writer believes that a high level (Parker Syrath)

Heniley mast have

drsined northward since the divides west and south of Wayne Co. and

in the eastern part of the county enclose a basin shose only natursl outlst is

northward®.



T4

Lewerett's Notes - Book %00

Pages 57 - 668(1/% p.)

I went with Donsld €. Maclachlan to work out the several beaches
in the Goodell's cuadrengle of which a map with 5 foot contours
has recently been issued,

Jur first notes were taken at & gravelly bar crossing Gratlot Road
in south pet of section 12 Lenox Twp., Macomb County which seems
to be at about 880 feet, and rather low for Viarren shore unless

it is a Lower Warren.

We then exsmined a gravel bar near west end of the line of sections
1 and 12 that 1s 709 feet on Adeir mep. Thieg bar is shown in the
s0il mep to continue south 1/2 mile in west part of section 12 and
ends nesr & 684 B.M, on line of sections 11 and 12, It turns
westward in SW part of section 1 and runs for 1/2 mile as shown on
the soil map. It iz above 705 feet which is the altitude et corner
of gections 1, 2, 11 and 12 Lenox Twp., We sre wondering if this

is the highest Warren shore. We drove north on line of sections 1
and 2 rising rapidly over a rather ssndy slope and resch 73% at the
Richmond-Lenox Twp. line,

The ¥nittlesey near line of sections %4 and 35 is probably between
745-750 feet - being 10-15 feet above a 735 B on the township line
20-30 rodg suth of the beach.

Te followed the Whittlesey beach from Richmond to Memphis, s=nd
eastward from Memphis across Belle River into the Goodell's quad-

ran

fo l 3 -1
L N

The beach is 750-755 in north part of section 1 Richmond Twp, tut

is slightly below 750 feet in SW part of gection 31 Wales Twp., St.
Clair County. It rises atove the 7F5 contour near the middle of
SWE section 51 and stays above 755 for about 1/2 mile to the north-
esst paest the center of section %1. The mep shows it to rise above
755 feet at only a few places in NE part of section 51 snd eagt part
of section 30, Wales Twp.

Fe lesve the Whittlesey beach at the Bernard school snd run esst
on line of sections 22 and 22 to the Arkons beach nesr the middle
of the section line where it catches the 725 contour. It is &
1ittle below 755 feet in the east part of section 29 and only part
of it is above the 770 contour. It is 7%3-7Z4 feet at Marcuette

Road in esst part of section 29,
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We find snother Arkona ber nesr Fitz Road that is 783 vhere it crosses
Marquette Road, It is above 730 from north part of gection 28
northeastwerd into section 21 and it is nearly 720 feet as far

north as Pere Marquette RR in west psrt of section 21 Vales Twp.

This ber is traceable for sbout 1} miles in sections 21 and 28.

It has very slight relief, only 1-Z feet above border land is not
more then 20-25 rods w.. 7 , The one west of it has ut little

more expression, its greatest relief being Z-4 feet. Eoth were

washed down by the higher lobe stsge (Whittlesey) that /.7 =

their development., 4

We attempted to trasce the western bar further northwest into the
digtrict south and west of Lamh, but without success.

We did not atitempt to trace them in section 72. The contours
sugegast a bar at 435 feet running south past the center of section
Z2. The loops snd isolated 785 contourg in section B, Columbus,
Twp. do not show clear evidence of an Arkona Shore, Till seemg to
be close to the surface, and boulders rather plenty. Near the SW
corner of section 5 is & gravel pit in a knoll that catches the
725 contour. This seems referable to the Arkona,

¥e find thet the bar above 710 contour in the west part of section
9, Columbus is grsvelly., It seems to be the highest Warren beach.

A smaller bar 1/4 mile east that catches the 705 contour seems

also to be a L.Warren bar. The seme is true of bars both north

andd gouth of Rattle Run Road in the east centrsl part of sectlon 4,
Columbus, that ceteh the 705' contour. 8o slso is a smsll ber in
the SE part of section 3% Wales Twp., North from there to within
about a mile of Goodell's we were unable to find distinet shore
fegtures at 8 level of 700-705 feet. 4 looped sres of 700 feet
3ﬁgjénd north of the corner of sections 10, 11, 14 and 15 Wales

Twp. has & cobbly soil end a few surface boulders tut the soil map
ghowg it to be Conover silt losm. So it may not be 8 Lske Warren
product., S8and covers & smell swell 704' & mile south of CGoodell's,
Prof, Maclachlan in previous trips determined that send with flat
surface extends SE from Goodells in SW part of section 2, and he
considers it & probstle ccntinuation of a sandy beasch that is in
placea above 705V in the ?E 7, 8ection 2 Wales and SW pert of section
38 Kenockee Twp. This sandy belt has & few pebbles in it clear up
to the surface so seems to be a laMe deposit, and not & wind deposit.

The main Varren beach 1i#gs & mile further east in central part of
gsction 1; Weles 2nd SW part of gection %1, Clyde Twp. It i above
705 feet in these sections and has pebbles clesr up to the surface.
Itg relief is 15-20' sbove plains on each side.
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This main beach when traced sgouthward drops below 700 feet in the
SE pert of section 14, Wsles Twp., but has occasional pointe up to
700 feet in SW part of section 2% and UW of section 26 Wales Twp.
Its crest drops below 635 feet & short distance NE of the center

of section Z4. It is there 10 feet below the level of a bar in the
SE part of section 33 Vamles, about a mile distant in ¥ 8% direction
#nd 15 feet below the bar in west part of section 2, &lumbus Twp,

Is it probatle that the beach in section 3, Columbus is a continuetion

of thet in section %4 Weles, and that it suffered 15 feet more up-
11t then the one in section 24 Wales Twp., Is it not more probable
that only the norith part of this medn beech is an Upper X%ren and
that the part whé¥e crest 1s below 700 feet was found as the outlet
was deepened.

The bresk in the western shore from sectlon X% to section 11, Tales

Twp,may be due to unfavorable %LOPB of the anﬁ QQQ IOP the aevexop—

ment of 2 definite beach. The Warren shore shows ./ gggf P i

a8 great as this in the district entar&%yln the Etroit A
AT

ﬁe_ﬁﬂﬂvm into Port Huron “or dinner going vie Smith's Creek and

damawood Roads on the way to Port Huron, and returning on Lapeer

Road to the beaches near Goodells.

We noted the tendency of dusus « in the Smiths Creek quedrengle to
At out eastward ag if driven by winds from the west.

¥e left the ares about 4 P.M, end returned onf&atimt and Grosheck
roads to Detroit.

Hotes on date that lowan snd Illinoian was introduced.

4

The and

!
52 -

?ﬁ

owen was re d drift by tows geologlets and
noted in Vol VII pp 17-20 of Iowa Ceol. Survey, which wvas subtmitted
for publication December Z1, 18968, OUn pl8 the statement is nade
that this third drift had its southern limits traced during the

past £ vears or in 1385-1888,

was agnuéneﬂ 28 o %hiwﬂ

The Illinoisn was referred to by Gordan in Vol III Iowa Geol. Survey
ppPal-242, R50-251, My notes were given him in 1834, snd his
publiched report was in my hends in Hay 1895, @Be Illinojan drift
thus seems to have been recognized and notice of it In print before
the lows geologiste recognized the occurrence of the Iowan drift ss
a third drift and restricted the neme lowan to it.

iy field notes indicete that on May 7, 1834 the conception of the
I11inotian invasion of southesstern Iowa wss ol amﬂ-v reached. I
hsd mapped the terminal moraine of Illinoisn drift in Lee Desﬁénna
snd Henry :‘-u;‘i -Iows, in November 1831 htut did not at that
time realize that it is & younger drift tnan the outlying Kansan
arift £f in SE Iowa,

fCa N
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The probatility that the Mississippi River occupied the channel
west of the moraine in these countles of SE Iows was also concelved
early in 1894,

On Mey 20, 1928 I called ?rof. T. C. Phamberlaln s attention to the
pre-Kansan drift in LEWE" and Muscat,.: eountles, Iowa in a
region where gas wells have been obﬂ&ined which F.M, Hi tter discussed
in a peper in American Geologiast in 1822, The gas seems to come

from sand and silt below the Kansan drift and beds of soil snd much
on the surface of the YreKansan drift. This soil is at about 600
feet A,T,, and the wells show that the drift is s2¢ much as 150 feet
below it, or down to 450 feet A,T. This is about 100 feet below

the neilghboring part of the Yigsissippi River.

Algonquin beach levels by W. M., Gregory in Iosco Co. (In letter of
Decenber 26, 1305),

&% Minert's Corners neer East Tawas WW corner sec. 13, T.28., R.BE.
iz 615-617 feet.

Hear Ausatle RR® depot the besch ls €20-825 f&etiéQ points between
Ausable and East Tawas MY it is not over 625 feet except when
covered by dune sand. At crossing of D & ¥ RR VE of Tawss in
section 14 it ig

822 feet.,

South from Miner's corners where it crosses the D % ! RR in SWp
section ug, L.ER, R.BE, it i3 610'. One mile east of Omer villags
it is 602 feet mouth of Omar it crosses the D % ¥ BR at 610Y

The beech is well developed between Pine River and Saganing at 610~
812 feet. The base being about 600 feet. The beach leaves Arensc
Uounty a2t SWk Section 76, T.18N,,R.4E. It is sbout 610-B1E.

Data on low pesses in Ynterio by A.P.Cole men in letter of Dec. 21, 1909.
There are severel low cols north of Leke Superior.

On Red Paint River WE of Leke Nipigon &t 1048.(R.%.Survey)

Near Long Lake et 1040 or 1050 feet

At Misinaibi(lﬂaﬁ feet

I have visited s1l these cols and found no strongly marked evidence
of River action 2t sny of thenm.

|y
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There are boulders and rounded pebbles near the south end of Long

Lake which present wave actiwe could hardly produce. If any large
river flowed north there it must have been for only a short time.

I have interpreted the relationshipa as implying a brief northward
bay of Lake Algonquin,.

If a river flowed through there it must, in my opinlon heve turned
westward past the ice from the Lab" Ff‘f /ot s § .

In my sccount of Lake Ojibwey I assume that the ice-fromt wes just
north of the watershed during the higher stege of Lake Algoncuin,

You sre aware, I suppose, that well defined lp¥fe terraces occur
near Gondres#d Loke st 1530 feet. (Hend level from nearby RR benech

nark,) This is only sbout 25 miles SW of Missineibl/at 1090 feet.

My notes seem rather meeger on the leveling done by ¥rof, MecLachlan
on besches in western Tuscola County, Notes on the county mep show
a beach 864 feet that was traced for about 5 miles from Section 18
Fairgrove Twp., northeastward to RNW part of section 6, Almer Twp.
This also appears in Failrgrove village st 881 feet. It is present
in sections 20, 29 end 30, Falrgrove Twp,EW of the village and is
given an eltitude there of 884 feet, There 18 also a faint beach
ut 865 crossed by the Caro and Loke Muron RR in section 54 Columbia
Twp. This is shown further esst as & wegk feature In sections 25,
78 and 8 Columblz Twp.

The entire Aigtence is 12-17% nmiles from gection ZD Fairgrove to
section 25 Columbis Twp., This beach was not recognized further
northeast either in Tuscola or Furon Commty. Seerch for it was
nade nesr Grasmere ot without success. Why Lane introduced the
name Craamere 1g, therefore not evlident.

Tyt e b
Beaches were found at several lower levels 1n Hscola and eastern
Seginaw County, The lowest is at 815 feet. JAnother st 625 feat
and one near Reese at 655 to 640 feet, This besch is traced
northeset from section 7 Denmark Twp, (&t Reese) to section 25
Ciifford Tup,with 2 gep less then a mile in south part of section
24,Clifford Tap. It is absatt or vague for 1 1/2 miles to section
17 Feirgrove. It runs ¥ NE from there past Afkvon to Woodmen et
line of sections 2% and 24, Akron Twp. a distance of €-7 miles.
The altitude is 647 at Akron. It may reech 850 at Woodmen,
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About % miles east of Woodman In sections Z1, 72, 30, 20 send 21
there is a beach which was found to be 654 feet at Columbis neasr
corner of sections 20, 21, 28 end 23 Colurbia Twp. It is here abount
10 feet lower thsn the highest of this series of weak shore lines.

The neighboring psrt of the ®arren beach north of Cago An the
imer slopeof the Port Muron moreine is 720-785 feet. It 1s thus
about 60 feet ambove the highest of the weak beaches and 70 feet
above the next lower one.

The Warren is about 700 at Vagsar and the wesk beach at Reese on

the game lsobase is about 840 feet thus giving a 80 foot interval
whefig the iszobsse running to Columbiam has s 70 foot interval. The

each in Eastern Saginaw County st 825 feet is however, 70-75 feet
below the Warren at Vassar and thls mey correlste with that at
Columbis through the correlstion with the 840 hesch at Reese seen
more probaﬁie #ith that at Columbia.

o

The series of beaches east from Ruth on the Huron - Senilac Gounty
line to which Lloyd HiHby ren levels show what wss classed as
Crassmere at 703" or sbout 40 feet below the Warren with otner beaches
882 snd 872 that were thought to be the qrﬂi-i- lowaer members of the

pei e WA W Bk L= &R 4 LI

Grassmere, The Elkton wag interpreted to iﬁﬂiude a beach at 85F
feet and one at 682 feet or about 100 feet below the Warren b@a@a,
Perhaps the beaches at €72 snd 882 should be correlated with the
ones at B640-654 in western Tuscola County, snd what had been
classed a3 Elkiton should correlate with a bsach et 825Y in Beginsw

County.

It =ppeers rather difficult to make sstisfactory correlaitions or
irterp;wuau*ana of these weak besches - that were put in the Lake
Lundy series by Taylor in ¥onograph £%, U.8.G.S.
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Pro-Fangan Yood 1n Illinois

Y. Tupper of the Botony Dest. in Unive of Mich. exenmdned weood fron below
Iilinoicn 3111 in Adsme Co., Ill. in what is 2% least os old 25 Kanson $111 :2nd
renported it to be & nrinitive nine. His report is dated June 3, 1924: “Two
snecineng in zood gstnte of pressrvation have been imbeddsd, sectional =nd stained.

1 have zone osver the sections in sll thres planes snd feel sure they are both alike,
:nd are wndoubtedly s vriuvitive nine - probably a hard pine. They have resin caznsls
normz1ly scattered through the wood, thinewslled epithslinl cells, nc nod¥? noren
chy ma. Bars of "saonio, septate tracheids slightly sculpbured, fusiform rays, nnd
well asrked snnusl vings. It is ons of the most »rimitive hard pines beomuse of
the pieiform pitting in its roy¥eelis. Ve expect to mske microvhotogrovhs of this
wood next wesk, =ad shall save you the best of our wrints. Very truvly wurs,

Walter 4. Pupper.

wa
W oe

In & letter Qct. 10, 1838, Dr. Sarvdeson tells of finding moss agabes snd
wetrified woods in grovel of the "older" drift south of Indisn Leke below Mankato.
The agntes =nd wood are brishtly polished, as asre slso the cuartz and chert pebbles
that scome Trom the nearby cretscecus strsasm conglomerste, =nd are rother common in
the Yolder' $ill =as well =9 in the "older® gravels. Other vebbles in the till snd
gravels syre, of course, not volished brightly. The older gravel is rusly cnd cemented
encugh so that the foce of the »it will stond vertieslly for a long time in the
woathsr,.

T have not bBeen asble $o find moss sgstes and 21licifled woods in the cretaceous
conglomerates of Mimn. It is remarkable that the wood and agate pebbles are polished
the some o9 the chert and aovartz penbles in the creiccoous conglomersie here, or the
same as found in the drifé, I on thigking that the bentonite clay and mud balls that
pacur with the crebaceous send and conglomerste exnlsin why the mebblss zre s¢
brightly nolished. 48 deposited, the bentonite was, of course, a volcanic ash in
the rivers. Sut where were the moss agotes and woods when they gof thelr bright
nolish? Are they cretsceous, or arve they Tertlaryl
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In & letter March 17, 1928, J., ¥. Goldhwait atstes +hat he did not
find clear evidence of merine weters farther up the £%., Lawrence than
Brockville. He sayst "the evidence all seems to me {as to Anteve)
to point to the sea having failed to pzes fer bheyond Brockville above
the present level of Leke Onterio. Certainly Colenen's Mlarine beasch"
along the north side of the loHe, west of Kingston, does not harmwonize
sither with the tilted msrine limit plsne marked by heaches, fossils,
etcs, in the Jttewa digtrict snd east of Brockville, where ;ha westward
slenting placeg 1s nearing Leke Ontario level; snd all clays fronm
Kingaton west on typleel freshwater clays. i ldwa*er from the icesheet

-
iz 2 peris  exeuze for this, in the situation mentioned. Typileal
salt water clays occur in much more restricled places up the Ottaws
valley,"

BSo while Ifve come to think thst we are only comugencing to know the

extent and complex history of the "Chaasmplain Sea", I've dacided that
this 18 no time to try to adopt 2 new nomenclesture. Whatever scheme
we might invest now is 1llable to be over-thrown when we have dug up

some nore of these facts.™

T, U, Chanterlain on the way pebblez are modified so as to be preserved
from decay. Leztters written Aug. 14 and Sept. %, 1928,

*l am particularly glad you have rua 20ross th& sgudo-frash granite
erratics (in Illinoian terreces on the Jhio & Aileghanyﬁto have

broken through their deceptive skin snd found the signs of weathering
within., As I understand, the philosophy of the cass lies in thisz line,
Perhaps you recall thet I used the expression "preassure polished™ a

good éaa;. This related most especially to the close-textured limes-
tones. 1 supposed this smoothed glazed surface was due to the rubbing
of the erratics on c¢lsy or similer fine-grained wmatrixz under neavy
pressure from the ice. I have learned since that they physicists
recognize & gurface Tinishing of this kind. As they interpret the
phemomena, the outermost crystallin astructure is broken down by the
vressure and forced into any crevices or ope“ strusture, even the
crystalline structure itself, snd so covers the outer surface with a
vitreous glaze that s closer in texture than the unmodified crystalline
surface. This should withatand weathering because of this closeness

of texture, which keeps out z2ir and water. This would delay weathering
below the glace, btut not wholly prevent it, ss you have noted®
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He then recommends making collection for microseoplc and oti
latoratory studies.

On September 3 he wrote ss followst

The box of specimens came a few days after the leitter and 1 have
gone over them as carefully as my poor vision would permit. I cannot draw

the line with entire confidence between the pebiles that were, when

deponited "pressure polished" to use my old phrase, and those that

were "neck marked®, My old expression for peblbles that have been
rolled vather vigorously by stream or flood.

There i3 no good reason to think that eny very sharp line of dis-
tinction exists for the gravels mugt have been rolled more or less on
being lsid down as gravel, even if the individual pebbles were fully
Spressure polished® when ‘WBrked out of the $ill in which the polishing
took olsce. DBut s large percentage of the pebbles in the collection
have n surfsce thet ssems +o cut across the crysials end have a polished
surface snd a blunting of sngles as well as special smootlmess in con-
cavities and on flat surfaces that seems disiinctive.
I teke if” for grented that vou know just what I refer to as ®psck
merking®. TIf one stands on the bank of a strong stream in flood time
that hes iis botton in graval (say the Rock River at Belwit) wnen the -
dams have given way seversl times becsuse of the cutting out of the
gravel bottom he may hesr at intervals a pebble or cobblestone taking
g short journey down stream., I the stone is a good sized cobble the
”“bu», cmg® ss it strikee some nebble or cobble on its boitom is
quite sudible,snd mskes one feel thenkful thst his Tinger is not there.
You see there is not only the inertis of the cobble but of the a4
of water thst is pushing it to be teken into asccount. Now of course,
g b ot 1 }ﬂ B

whenever one cobble strikes another i 2
e mark & "peck mark®, An exsmination the surfaces of
nebbles in a stream 3f gravel thet has been moved some distance at
flood steges in this way shows a "oeck-marked® surface that tallies
perfectly with this history. These meb“lea sre very differant from the
smell erraties worked out carefully from well formed till., But it is
surprizing in how short ® spece the pressure polished surface will

glve way to well rounded peck marked gravels."

-

4
& A5

He then speaks of teking his classes to the lLoke Michigen Bhore in
Jackeon Park in Chicago during & time vhen s stiff winé was rolling
waves in end their listening to the click of the pebbles against
one snother.

gs

A
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The Auguet 14 letter calls attention to the strasight course of the ;
moreine at horder of the Wiscousin drift on the uplends of Pennsylvania
ss glven by Lewis snd Wright and suggests looking into the sccuracy

of the mapping.
were developed whepthe

He says it 1s perheps natural that no sub-lobes

valleys are not broad as 1s the case there.

In reference to the correlastion of the Elkton besch with beaches in

New York and at Lundy's
SAYSt

lane’T&ylor in & letier dsted Feb, £5, 1313

*Perhiaps you wlll remember thet 1n my letter of Jan. 26 to you I said

that I regarded the Lundy beach as
s you say, the Lundy is 150

I believe it 1is & fact that the Elkton (lower strand of
Bed Axe ls 150 feet below the Varren at Had Axe

gan, A

e seme ag the Elkton in Hiclde
feet below the Yarren in New York.

1t) east of

(775-628 = 1850).

o~

In New York, in the viecinity of Alden, we see there beaches at a
point higher up the inclined water planes where the altitudes of
both are nearly 100 feet higher than on the Thumb but the relative
interval between them is about tne same,™ '

"One of the things I have suggested was a careful study of the :

L

south mnd east of Buffelo with & view of determining whether ¢ 3
series of split up beaches like those on the Thumb., I tiink it ia
highly important to determine whether there ls such a splitting in
Wow York coincident in time with thet in Michigan. I think the most
importent part of the ares to be studied for this purpose would be

included in the Z0 mlnute quedrangle lying next south of the Hlagars

guadrangle,”

Hag it been clsarly demonsdrated that there has been splitting of the
RElkton beach in the Thumb? This matier seems to Leversett in 1833 to

need attention. 1137

In the letter of Jen. 28 referred to abuve Taylor seyst

"In following tne Alden

fragments of & feint bvesch about

moraine down towards the lolig I found several
70 feet velow the lower rmember of

LAY

the Farren (Forest) besches.

These fragments run from a point ebout two miles ¥E of Elma

westward to the edge of
Fairchild, but he would
all weak and faint, ‘wut
The one =t the

BUTGCHE. LG

wood.™

-

hazns NI of
n0se o of

is guite good."

Elms were pratt

the north side of the roazd

south
Elwma o
They are

the Depew map. I showed those near
not accept eny of them as beaches.
some of them are as clear ss if tney

[ + 1
1wlf s mile north of
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I think an uplift ves going on here while the beaches below the Varren
were being made so thst they are splii un snd the individusl strands

-

are weal, like they sre on the Thumb in il"ﬂig»ﬂ.

A1l the drta thst I heve got go far in Wew York snd Ontsrio seer 1o me
to indicete that the Desus or Lundy besch is the ssme sz the Flkton.®

As sugpested “y Leverett in the paper in the July 1323 An. Jour. of
C‘.,.!: Jr o TP N T 520 S & s gtmevret T3leaYaer dm T o
LA HAM AN Bt !‘“Nbd fl!:‘t"l Kl itd® A L A L2 YL GEBHD LLAwLy W R &
closer correlstive of the Flkton beach then asre the Deuz and Lundy
tenches, A sketch map of shore lincs below the Warren sround esct

Ey
2

- k] »
end of Leke Frie i3 atiached “@;oa It wus in his letter of Jsn.

28, 1913.

lowest Yasumse
*'r; west to

ke L lower than the

by chennel., B o ' of the ice border
outlet and brought the lobe up to the middle

In a 1atta” e

ne
heaﬂ 0? the M“av Cits
may have closed this
Maumee level. This 18 = view thst may te tp. o

5

\ 7. i 1 )
In & letter dnted July 28, 1827 Teylor resches an interesting state-
ment of Teatures st hend of £+.Cleir River.

"As & letter deted July 28, 1827 Teylor mekes sn interesting stste-
ment of features at head of 5t,0lair River,

hs a regult of my investigations sround Port ﬂureﬂ and Sornia I
founed thst the repids at the head cf S4¢.Cleir fiver are not due 4o an
¥ structing gleolal barriesr, tut 4o shore drift from the esast side of
,’US‘ Haron. In Tie I‘r’fpli'iﬂ Tae T‘iVST ig f“!l’CTlnS’ g;i.,??’(:lﬂ.!; 53,}"2.!:112 on its

west side, Tut its bank 1e sll grsvel snd ssnd on the esst zide, snd
that bank is constently growing by additions brought in by the waves
rnd the shore currents from the 6@6* coaat. The shore drift from th
gast const predoumlnates very strongly over thet which comes from the
west cozst and it tends constently to haild o aplt across the hesd of
the river from the esst side. To resist 2315 th, river has to get up
surrent enough to turn the spit down stream on the esst side snd 'reep
it there constsntly as it tends to grow. In 3oing this the river, of
course, is constantly f4/%dYYd/ crowded over ageinst the placisl drift
bank on the west side, snd keeps cutting it away. It has cut a great
westward bend into thet bank, and et the saeme time it hss filled in

g space shout 1 1/2 v 1e on ths esgt side. The villege of Point
Fdword is tuilt on thiz, It is s plsin wade up of » great nunber of
gspits of sand end gravel running south snd southeest. Un the south
side these spits pertly enclose ¢ hay, mostly very shallow, celled
Sarnie ey, "

iles
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Data on Thunder Bey drsinage system by C. O, Wiaer of U, of M, Engineer-
ing Collcege, from his own SJrveyg in connection with the Land and
Economic Surver

There is a2 8 foot dem at north end of MHubbard Leke raising the lobe to
709, The outlet cslled "Zouth BranchWdrops below 700" within s nile
telow the dam. Thie brench is flooded in 1its lower part to 670 feet

ty 2 dem on Thunder Bay B, 2 miles helow ite mwouth in e=et pert of
section 12 T,Z1N., R.7E.

Par No. 1 on Thunder Bey Pilver is in the west pert of Alpens snd hag
a pool &t 537 feet. The dam reises water 18 feet or from 582 feet.

Dam No.2 is nesar corner of sgections 7, 8, 16 and 17, T.Z1N,, R.3E,
and raises the level of ~iver from 808! to 874!,

”~

The B00 contour comes to about 1/2 nile below this dam.

Dam No.% in section 12, T.%l, R.7E. raises level of river from 8%5 to

R.78., drops balov ?h@ 7uu contour ﬁMOaT “ilev ﬂbOV@ i** ma‘ti
section 12, T.%2N., R.EE,

. . o . - - - .
00 feet within 2 miles below Long Repids

[P i "4-»-\ Ma-&-uu\nm m kel | ho BR-£00 3 n k3 il menw Aaseraw af anndd Aanae
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sl ERERRL W ;] ER ] w  EREERA i’l‘e\; Led AL 7 LA 2 L ew hite

The river drops below the 750 contour about € miles above Hillmen in
section 3, T.PON,, R.4E.

A dam at Hillmen hes s ool 742 feet or 10 feet below the rzilway
station. It is a low dam built Tor local use.

The river dvopg below 870 feet neer corners of sections 21, 282, 27
and 28 T.70M., R.ZF, about 5 miles below Atlente snd below 850!
about 2 miles.

The fsll of EO feet i mede in pessing through ¢ noreine in s distsnce
of gbout % miles.

The river probably drops below 300 feet nesr Atlente.



The Upper South Branch of Thunder Pay River is below 750 feet to a
dlatance of 1¢§ miles ebove its mouth or into the east part of T.29%.,
R.4E. in Yontrorency County, sections 11 or l4. The stresm has
scarcely sny fell in the large swanmp in T.Z0N., R.EE. for a distence of
7 or 8 miles. Turtle leke may not he over 800 feet, *ut Wisler hsas

no definite date on its altitude.

Professor Wisler hss surveyed in the headwsters of the AuSable River

in Crawford County. The main river drops below 1000 feet near ithe line
of Crawford »ad Osceols County. It i 1008 s mile west st mouth of the
North Branch. The Worth Rrench is down to 1050 feet near lhine of
sectionsg 15 end 22, T.27N., R.1W, and down to 1100 feet in section 5

of that t@vnship. It drops balvw 1180 2% Lovells, and bhelow 1200 feet

in section 26, T.20W., R.2W., Wisler has no dets further up.

On the main AuSsble, the stresm drops below 1050 in section 11 T.26N,
R,2¥F. and below 1100 in section 11, T.28U., R.ZVW, and below 1150 fe et
4 miles above CGrayling,

The South Braﬂch of fufshle River is down to 1050 feet nesr iine of
sections 17 snd £0, T,P8N,, R.1¥, snd to 1100 feet nesr line of sections
14’ aﬁ[" ?’5 T.?Figaj "?.’.2“”.

It 48 1150 st Lake 8t Helenss near its source.

The lowest dam on Krlamszoo River is in the north psrt of section 15,
T.ef,, R,14%, =bout 8 riles below Allegsn., The level of the river is
598 to 805 sccording to the stage of water, but ordinsrily is 538 to
800 feet. The pool shove this dam is 816 feet snd it extends up to

the elty of Allegen. A dam in the clty near center of section 28,
m ol BAE, has = nosl [20‘7 faot -0 {Uﬁ‘l’n Privnd ched e Done1d Movw
e k!" AL LT SR ‘)‘ ’

&'é«“u, Hedlo te {AZ & i kS s Le (=g L= |2 A8 B NP Lt

sn Ann Arbor Engineer)

Mr, ¥ey slso supnlied dets on the Tittahawezsee River above Sanford.
The river there is 602.,4. It is 611 feet at the line between T.1F
and 18 N., R.1%. =nd 62Z% at the county line 2t ¥ edge of T.16R.,1E.
near corners of sections 4, 5, T.16 snd 2% and 34 T,17H.

Below there at mouth of Tobecco River nesr corners of sections 1, 2

11 =nd 12, T.18, R.1V. the normal level is £20' and L.W. 818!,

Tobecco Tiver ig 637 at the junction of streams st Beaverton Pool st
Besverton dam 704" and &7% shout © 1/2 milee below =t corners of sections
8, 9, 18 snd 17, T.17N., R,17. It drops to 650! in section 22.



On the Titisbewnssee the 850 level is resched in section 2%, T.17,
R.1E. the level being €54.Z% st north line end 346.5 at south line of
seatlon 2Z.

The stream is about 860 £t Highwood, An Eastern Tributsry entering
a mile north of Highwood ig 881.4 2 mile above itz mouth in section
24, T.18, R.1E. It comes to 700 Ffeet near line of sections 28 #nd
2%, T.13, R.2E.

The Tittabawsgsee comes to 700 feet in north part of section 10, T.19,
R,1E,

"FY,\ P | - S .
gt ] su.ih,l%“?ﬁh J?f QL U LE ) el
west one in section 12 T 200
gsection 15 and 18, T,Q%,

The pool at Edenville is 626.5;D=m is 15 feet.
Dems on Kelamszoo River and tributsries from House Doc - 72nd Congress.

halow Allesan

4
Liegan X
K’:‘

F\
Eg in Allegen in

1]

~818

>
*

+tdnn "!f\’ Vn""ﬁav Tm, a7

3t
ction 28, Allegen Twp, £18-827
art

f 8

Trowbridge dam in S¥ pe gection 12, T.IN,,R.1%W,, 644-671,%5

Oswegn dom near line of gections 17 and 20 L.¥, 0688, U, ¥, £71.7 below
Pool 88!

In Oawego west nort sec., P%, below dam 835.5 Pool 638,8 - 700,85

Plainville dam 899 - 708.7
River at Cooper L.¥, 778.% ¥ 745

At Twp, line above Cooper river LVW. 749,5 ¥ 754.8
Bryant dem on Partgee Creek in Kslsmazoo Pogl 788,.2

L W RAER N NAEL b BT L "WK = it S L kAN J.il LR S B0 UL sc SREY + AL LU S WY LS B W il o f
Moo o dem on Portege €r. in Kslamazoo Pool 809.4

Battle Creek, Monroe St, den 815-826,8
Main 8t, dam  834.3-8%6.5
Verne dem on Peattle Oreek 824.5-328.4
P ‘ LY gg7-.1iwasp
Bell east pert section 28, 841.4-35%.8
Grececo on Kelamezoo R. in section 20 Pool 874,4-875,
Marshell oity dem neer line secs., 28 & %6 pool 899-201
On Fice Cr, ¥i11 dem in sec. 25 HY in nool 828
Albion dam st junction of ¥ & S Branches Bsl1.R.945-948.5 Yool
Homer power dem pool 968!
Mill dem east of Homer Pool 975.7-977.%
Mosherville line of secs. 4 % 3, 1000-1014,
Horth Franch a4 Conecord 374.7-384,7
Horton i1l desm Pool 1019
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The 1020 contour is crossed in west part of sec. 72, T.35,,R.7VW.
On Augustae Cresk 800 crossed in gec. 74, T.18., R.O7W,

On Wabaseo Creek 880 in sec. 10,7.18.,R.8%,, Ponl.

On Comstock Or. dem 807°-812 in sec. 17,
On Gull Creek dam 840-850 in sec. *1, T.1S

Doc. 80, 7Zrd Congress lst Session deszls with Crand River, Mich.

The nevigation improvements have been confined to the part below Urand
Repids, end by 19%2 much of this hsg been abandoned, Fhe only pert

in use being below mouth of Begs River in the lower 17 miles ~here

barges carry ssnd and gravel o the shipping part at Grand Haven. The
river has no waterfrnlls, but hes replds at some of the gravelly sectlons.
The rote of 21l below lonis 88 miles from wouth is only & tenths

foot per mile,

Rainfell aversges sbout %1 inches and rums-off 75.8%7 of rainfsll,

Hogt of the dems for power are small, end snm& ﬂamﬁ are far reservolrs,
There are 4' in operstion in 1272, of vhich 1T are on the main strean.
Consumers Power Compeny controls 709 of the powmv

Floods are frecuent on the lower course. The heaviest at Greand Rapids
gave a rise of 18-20%. OSuch floods occurred in 18%2, 1844 =nd 1304,
In extreme low weter the river ig at 585" nesrly up to Grand Bspide,
40 miles from mouth. ‘

A dem in Grend Rapids, 41 miles from the mouth hes s pool B804,ZY,

s £13-6768', The Lyons dam,

s . ll.._..."i . . o
“~ ’hl).i?«f‘ ?‘lk)() 7 & :‘i‘JLLbil UJ MBLJLE e LD DO

Wagar dam 4 miles further up is 8478571

Febber dam 2 miles further is 657.4-884,7!

Portlend dam 7 1/2 miles further is 684.7-704.3!
Ruing of dam st mouth of Lookingglass R.704.2-718,8
McGee projected dem site - 5 'fkdHes above. 718,5-75 0'
Danby projected dem 1% miles above Portland 750-780,
Grand Ledge dem 11 nmiles above Danby Site 786.o~?89.6
Projected dem 4 mikes sbove Crand Ledge 7893.,6-808°
Lensing dam, meinly reservoir, near mouth of Red Cedsr R, B803-817.7
2nd " ®  817,7-872,2 mainly reservolr

Dimondele dsm 872,3-840.7 " n

Eston Rapids dsm 862-3824

Jackson reservoir dsm, 324-9%1

~n
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Michigan Center 2371.2-373.1
Dams on Rouge Rivar
Dan B miles ebhove mouth

Qockford dom B80-634
Dsmeg on Thornapple River
Cascade dam 4 niles from mouth

e
ret

-573

89266684

Dam 14% wmiles from wouth, % miles below Coldwater Creek 680-828,6

Hiddleville dem 24% miles from mouth

705-7T1%,9

Aiver level at uoper bridge in Hastings 770!
RR stations in Hestings 777 and 790 fest.
The river folls below 300 contour neer Neshville

A,C.R. P, station in Nashville is R20f
Damg on Flat River.
Dam near mouth 620-823,8¢
Dem 5 miles above mouth {Lowell dam) 843-477,81
Yunicipal dem for Lowell 14 inches from mouth 711.723°

8 . dam T3E.74F.5
Belding dam 750.761.5!
Creenville dam 802-81%¢
In looking gless R at Wac
On Cedar R, 6 miles from mouth 8

TT0=-7T74 .61

r &
AR Lo A

Doe, 24 7%rd Congress lst Dession 8t.
Ugta on dsms in the Michipen part.
Dreinage ares 4685 s, miles, 000 in Michigen
400 small lskes on its wetershed

Source is Paw Puze L, at about 1150 feet.
Length of river sbout 210 miles.
Jead of Navigation at Berrien Spgs. at 34 miles,
Fell is 20 feet from 800,5-F80.5 feet.
There are 18 power nlants (in 1372) on Mein River and 52 on tritutsries
Meveloped head P42,4 fect.
A further hesd of 4€ feet on projected sites.
(1) At Xing's landing & niles from nouth 58Z-800Y 17 feet. |
(2) At Ptete 1line shove Niles, 854.5-668.5, 14 Feet
{7) Bristol Indiena sec. 28, T.78, R.€E., 74%-758 = 15!
Bervien Sprinpgs dam 870.5-8P0 .31
Buchenan dam 624 R-EX7Y
Hilew dem 840-854 — on Dowspgisc Ur., nesr Niles,’ec.17,7.78.,R.177,
164, 5685 ,81
S. Bend 663-872
Hishewaks on St.Joseph R, 832-892 - Ionis FBrsnch 634-717%, mouth of
E.Lhﬁ River 714t
Mouth of Christen Creek 741-4-745.4,
At Ademsville, ich, on Christisn Cr. 782.3-794.8
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Elkhert, Indiene sec.5, T.Z7N.,R.5E, 720.4-728.4

Goshen, Indisna sec.21l,T.%80.,R.BE. 775.8=720,3

Wottvile, Mich. dsm 753.4 — 770 - Dam on Millg{ Cr., near mouth 772-788
Congtsntine 77%,B-782.85 . .

Three Pivers 786,%-798.%, Jn Rodey 7. nesr mouth 738.8-799.8'
vam in sec. 1, T.68.,R,11%.(Sturgis dam) 799.7-828,7

Mgndon Reservoir dam {projected)828-857

Union City 8F8-871

Burlington 207.4-314.4

Tekongka IFZ,1-040,8

Litehfield, (no elevetion given)

Hitlsdele ( no elevation given)

On Thite Pigeon River, (mouth is 772')
¥hite Pigeon sec,12,7.85,,R.18W, 798,6-804.6
In Indians sec.27,T.38,R.3E. 840-855"
On Fewn River sec. 10,T.8 LR.9V. 873.7-880.4°
Prairie River near Centerville Sec.?0, T.88,,R.10%. 801.7-812.7
On Ruby River st Howerdsville in sec. 21,T.58.,R.12V., 8E1-887
On Flowerfield Creek {tritutsry of Rocly R. 8FZ-845' Zec.1,T.55.,R.12W.
On Portege River Sec.7,T.85.,R.11V. 791.5 - 800.5
On Portage River Vicksbhurg 827.7-848.4(sec.1’,T.48.,R.11%,
On Nottawa Oreek T.58.,B.3%. {sec.20) 8%5-348
On Hottaws Creek at Leonidas sec. 16, T.58.,R.9%., 848.7-852
Big Swen Creek nesr Union City T.85.,R.9¥.(sec.ll) 840.8-348.%
On Coldwater River T.58.,R.7%., sec.4, 872.5-882!
On Coldwater River Sec.l5,T.58.,R.7W., 830-803
Hod: foldwater R, sec.£2T,58.,R.7V¥. O05.5-312
n " " sec.24,T.58.,R.7F. 016-222.8

Muskegon River dnta from H.D. 72nd Congress

Wewsygo Dam 40 miles from mouth €43-852.5

Croton Dam 52% Miles from mouth 682-722!

Hardy Dem 590 miles from mouth 722-828

Rogers Dam 84 miles from mouth B22-862

Big Rapids Dam 95 niles from mouth 386.5-30%.2

¥outh of Herseyr Creek at 112 mileg 956 .
Beed Uity dam on Hersey Creek 1018.5 Pool

Houghton Lske LW 1%8.4 HW, 1141!

Higging Leke, 245 miles from mouth 1155.1 L.¥., 1187.9 H.¥.
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The greavel plein neer Oroton vhere the Tuskegon River wes

Roure River %o the Crsn’ River heg 800 contour at brow of 8 hiaff of
%us?égcn River rhich reems to indicate thrt the plain slopes south from
this place to the Rouge River,

This ie in sections 26 and 27, T.18N., R.12¥,

A+ eest line of section 24 the 840 contour appeers in the south bluff
between the river snd Petit loke. This is about 2 miles below the
Croton danm site in section 18, T
Menlstee River data Svon H. D. 79nd Congress. the Stronbeclk dam ot
Manimtae has 18 fast hesd, The hod. dam at 49.8 niles in
section %0, T.27, R.13¥®, has pool 807-809' below dam LY 778,5-74%,9 HW
The 60N contour is at mouth of Dear Creel snd the swanp Tor several
miles up Besr Ureek ia olose to 800 feet.

At the Pere Vsrcuette RR near corners of sections 87, B8, TZ, snd %4
at 6% miles up the river the LW is 617 and HF 6221,

Junetion Dem 2t 22 miles hes LT below 608 and LY pool above £87 feet,
’{

Thie is neer corner sections T1 and ?, T.%?R"fﬁ snd seections & and 6,
T.21. The lmse of Theeler Creek Dam at Sherman line of ssctions 71 an
28, B.5, 11 =snd 12Y. has LW 811 HW 814,

At mile 78. =aat pari sec. 17, T.24, ROV,

L¥ 801.8 i 82
1+ Mile 20 neer line sectlions 10 end 11, T.24, R.10W., LY 894
¥ B98,8,

At mile 101 in seection 9, T.24, R,9%., LW 017, HF 221.9

4t Fife Lake outlet sec. 10, Lm 920 HW 2325

At mile 117, T.25, R.8W., L¥. 349.8 HW 957

At mile 127 the river is below 1010 =nd the north bluff above 1250.

At mile 172 HW 1018 17 1015 (see. 17, T.24, R.O7,

Portage Loke LW 1174.68 The Bluff south of osutlet in sees. 20, 21, T.P6,
R,67, is 12001

Esgt of 8 end »f lake the 1270 contour iz shown

The level drops t5 11090 feet in SV part sec., 14, T.26,R.57,

- ®
On the outlet =nd in center of sec. 15 on ihe ri” er.
In sec. 4, T.75, R.EW, LF is 1082

HD 89, 7%rd Congress 18t fession

Yontresl Piver Visconsin ond Michigen

fg@ ares 280 aa. inches in Iron Co., Wisconsin snd Cogebic Commty,
. Piver hey two mein branches, the “est Ersnch entirely in
WiSPOﬂ“ln the esst partly in Michigsn snd on State line for B miles

, Harley ond Ironwood to the =~ with Test Franch,
The fall iz about 1000 feet, There is e fall of shtout 100 feet within
a froction of o ¥{dé/ mile of its mouth and another less then 4

miles from mouth known as Saxon Frlls.



Avout £ miles eshove Ironwood s diversion dem and cenal cerries the

waters o7 the ecst brench lnto e rese volr on the west branch, the

"Gile Reservolr) stending et 1A95.F when full, The next pool lg west
he

£ Ud¥ley, Tisconsin,where the C % “W?P crosses weet PEreach end s
1422.5 feet.

The rext pool is below the Soo line croseing sud is 1178, The river
below 1t is 1080 feet. A pool st 1080' extends down to a dem 8 niles
from the mwouth, This pool has 2 low water level of 1045. The river

Moy
below it is lOlQ feet, It is proposed to reise the dsm above Saxon
Fells to 10X

' feet. The existing pool is 984,92 feet.

The pool below Saxon Fell ig 86F feet and extends to 2 miles from
mauua. The river level is about 760 feet below it. The pool at the
mouth abtove Superisr Falle is 759' vwhen full. The level at brinck of

4l Pc 1a 48 a2abhaut 720 feet.
Liie IALL g anouy, VLU reet.

4,D, 97. 7% Congress lst Session Sturgedn Fiver in northern penninsule,
riging ‘n Barege County at ebout 180D feet and entering Portage Loke at
Loke Superior level. Length sbout 90 miles, Drainege area 700 sq. mi.

It now in 19%E hes one power plant at 20,0 miles from mouth. Ther
ascemg room for 6 additionsl power plants, The one now developed has

58 Ieet hesd., The firet rrapcaai dem 1g on “,te” Piver wlith a divereion
cengl into Sturgoon River near Pellkie sbout 4% miles ebove Otter Leke
Its pool would be about 862 feet and hesd about 2% feet.

The second desm site is west of Peraga in section 28, T.51, R.Z4W. Its
helght 55 feet with pool 71E feet.

The third is the existing one ir section 18, T.50, R.Z5¥. with hesd
atout F4' and pool 770 feet., The fourth site in section 8, T.49, R,.ZEW,
Bam 40' =% 78 miles from mouth pool 870V,

The 5th site =t sbout %8 miles in sec. 16, T.49, R,ZEF,

Vem 115 feet with pool 120, It ie 2t the ”?*{ Falls®.

The 6tk site in sece. 11, 12 end 14, T.48F,R.%5V.

k]
with dam 120 feel aAi ﬁoal 1185 feet.
This is neer month of Perel River,
The 7th dan site 1g in sec. 5, T.48, R.74W.

Dem 67 feet pool 1862 Teet ertendinv nesrly 6 miles from 60-68 miles
from mouth.



Page I3

H.D. 142, 72né Congress lst Seasion, Cerp River
Only ome pover development in sec. 5, T.47, R.2ER,
arout 4 miles from mouth; has 808 feet available head. The river falls
820 fect in the lower 5 rmiles. A storege vegervoir at Deer Lelte with
10,00C acre feet is 18% #iles above the mouth.

F

1240, Dr, 8, G. Bergouist of Michigen State College show me

Auvpust 20,
an #i .*rﬂgge man of a8 4400 '“g’i\‘*‘ diatrict j"inn mm.nuf gost of DB&W&" .
Prasque Igle County, Michigen in sectiong u, 4, 5, 8, 2, 10, 15, 16 and

17, T.raf,, R.EE, ”hiﬁﬁ heve & trend § 25 B with very 11 tle divergence
from that besving., This sres is lergely above the 903' contour. Yet 1t
seens o te s ground moreine or t1ll plein snd not a terminel moraine.

Dr. Bergquist reportv that there are a few dramling west of Onaway in
the zanr"e:. n’ £ .yn'rf‘“‘ r"'i"‘!‘ﬂ‘f:%? it ag i"%' Afatriet im ;.?""Q‘"v'" in forest
the drumling JEAL/87 ’dr{s»’eé#;;”iz(,’ﬁ{é/édwé /42 EMABE S [GIdAEF / cennot

be shown on an airplsne map 8o well as in the clesved district east

of the village where only small ereaas esre still in forest.

-

Dr. Bergaquist snd one of his students have recently made a repld
reconns Leaence gurvey of the grester part of ua?sar Jounty to determine
the digtritution of moraines, Outwesh nlsins, till plains, eskers,

and *he locel la¥e srees. He hsg turned over the meps of LePeer and of

Jeklond County showing the results of this survey. An eneroid was used
to determine sltitudes. From this it appears thet the local lolgs verse
near the 900 foot contour on their borders. Both north snd south. The
outwash plein in section 10 snd perts of border sections of T.84,, R,10E.
(Mayfield Twp) stonds slightly above 200 feet and this correlates with

s lobe @outh of 1%, ?aV10? veyo ted this outwash to be 36C feet
s hod L) et 1
&

3 o L, 1.y P,
aneroisd mesgurenentd. robatly Pergquist ls s momerelisble mearure as
he checked his berometer witm one read st 2 stetion from which he

N .
started work esch morning.

He questions the classing of stripe in southern Hodley Twp end In

E g
Hotemore Twp LePeer Co, se 111 plein. They seem to him to be terminal
moraines sand 8

g-unty.
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Notes on a peper by Tilber Stout snd 6. F. Lent in Ohio Journel of

3 g P . . 3.
Seience Vo. P4 "Phyelogrephic Feriures ol Southeasturn Ohio"

Liter discussing ‘Heyaﬁuf“r &, the dreinape festures are tzken up.
Teahs Velley
Rock fioor et Scery V. Ve, 870 feet
At Tantington 6S0Y At Bugsell 650!
At Clade and Vaverly 640 feet
A+ Crillicothe 620 fest
» cﬁdﬁ%ﬁf/ inelies per mile
Denus of wvelley about 200 feet
Width sbout 1% miles.

f‘ g Va1l g 3 T + ey
derietta Valley ,p" N OLAG008 AL VislXe

o

Deep gtage Frosion
nis preceded the [1linoien glecial stepe and was stopped hy it.
The rock flsor was dowm to sbout 460 et Porismouth sud Wheslershturg
gad to about T80 fszet at Cincinnati
It was 4BC et mouth of Kanawhe River et Pt. Pleasant W.Va.

Newari Diver floor is 430 7 at Waverly

530 at Chilli:et‘ciﬁzu at Circlaville snd Y. Baltimore; 540 at Buckeye

Lake; 534 at CB¥hocton.

They think *he intergiacicl evelmnd Wver? drained from ez far gouth
This is questioned by H.A, Ireland in = paper in

a8 &&riff

Publ. G. A. w&pt. 1, 194C wio 1imits it to the district north of Haselllon, the
rock floor nesy Uhricksville being lower than at Mzssillon. His figures are 784 st
Hasailion =zad 830 near Uhricksviiles. I% is B70«~600 on the {Ulsvelsnd River near
Barborton and 400 mesr Akron, as given by Stoul and Lemb, and asbout 100 st Cleveland.
They earry the drazinage of the whole area west of the Flushing Escarpment into Cleve-
1snd River. Irelsnd carries it down the Tuscarawss from Navarre. (%e his Fiz.6)

i tout and Lamb head the ?ascarawa at Port Washington in ths Degp Stagse. Ireland
interprets the trending of the old cel at Port Washington to have Desn started at
the Berly Quationary glaciation mnd mainbained ihrough the Yarmouth interglacial
stage when the "Deep Siage Brosion" was effected.

Stout and Lembs vreglacial "Pittsburgh River' thut drsined the Monongshela snd
Lower Al&a;henj into the Zrie Basin is given ths neme "VWarren River" in the time of
Deep Sﬁaga Rrosion after the Barly (uaternary glseisl stage {i.e., in the Yarmouth
Stage). The part of the Ohlio between New Martineville and the mouth of Beaver River
they call “Steubenville River® snd interprst it to have droined northward. Leverett
qusatians this and thinks there was o small stresm thare draining down the present
sourse of the Ohio as indicated in Bull. 6. 7, Pa. Geol.Burvey, snd 2lso in Vol.IX
Jour.of Geomorphology.

Steut & Lamb esll the Litils Beaver drainage of the Deep Stzge Hrosion “Hegley Creek"
snd carry 1% northward. The Stout =nd Leoabd paper overleoks the Zarly (uaternsry
glacial gravel st Bellaire snd Toronto, Ghlo, and says no pre~-Illinoian devosits

are Tound in Ohioc. This led Irelsad to repeat this arvor in his papsy in Bull.G.S.4.

Prof. Lamb znd Levereit exsmined the Bellsire devosiis together ond slso deposits

ooposite Bast Livernpool, Ohic, nesr north end of the ¥W.Va. Panbsndle, =nd both of us

then referred them to a pre-Illineian glesciation. Lenb's memory seems, therefors,
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to havs lapsed on thig waltler.

Stoul and Lanmd express douwbd of the extanelon of Illinolan ~lacistion ovar northe-
asstern Ghia. Pris iz showm by Irelapd to be unfoundsd ska:{)t;iei?m in view of the
vressnss of Illinciaon alacial grovel on Bandy Crock nenr Magnolls =nd on the
Puscerawas nesr Port Washington.

This skepticism led Stout »nd Lamb to make the ridiculious sugszestion that the cntire
drainege of easbtern (hie was inte the Lake Hrie hsain curing the Illinciop sizge.
They srrve thet the Cincinnati ice deam was 2 complete harrier to drainsnze westward
and ponded waters enst of it discharged northward in what thay eall "Wew Martineville
River®. 4 map on ». 77 showing this drainage is called "Post Illincian" though it

¥y ALY A4 4 —“ %
elms 1o show uuzsw&%iﬁrﬁ st the sulminating %Gwiti“*} of the Illincizn sz in contysl

and westerm Chio. This seems to show anothsr lapse in mental sction. They put the
01d divide at Szprdis that was really acrth of Hew ilartinsville necr Froctor, =8
shown by Leverett in Jour.of Geomorphology. Ireland follows Stout & Tiemb in ealling
it tae "Sardis colf.

A vaper by G. ¥, Coffey in Ohlo Jour. Sclence, Vol. 30, 1930, p. 373, on "Preglacisal,
intergliscial and nostsAncial changes of dreinage in northesst Ohio", svgeests a
drainzse nast ‘&m}i. Ohie, intc the lake Erie basin of o district west of the
Cuyshogs line of drainage.

Boffey also thinks there wers changss in interglscial times as well as glaeclel,

The osper shows that he has given the subject conslderable thonght but that many
matters are yot to be cleared up before o final interpretation of the drainsge histery
_eazn be presented. He mentions borings nesr Mud Lske, =zouth of Akron, that penetrated
400, 404, 407, 499" of drift meking bed rock floor there as low as Lalke Zvie level.
Ho thinks there may be an ¢ld col om Killouck Oreek south of Millersburg =nd the
upper part of Killbuck drainage went past Lodi into Leke Krle basin, or past Chippews
Loke or bBoth. He slsoe intimates that the 01¢ Kumavwha drainage may have talken a HE
course from Circleville along the route of “Newark River' and then north down the
Cuyahoga velley to Loke Erie Basin.

Oetober 1941. James Calver, a graduste student in the Geol.Dept., presented a thesis
in Oet. 1941, as candidate for & Ph.D. degree, on the district bordering Crysizl and
Platte Lokes in Michigsn. The Algonguin beach there is 612-614' at o dlstonce 15 ni,
or less north of the hinge?? line. The Minissing beach is 6ﬂ3—-€30”' The Alzoma
beach is 50=-595' , iis water level orobably hetween 590-592'. A morsine between
Crystzl & Platte Loke is 780-830' along much of its crest. A morsdne betwsen the
Platte iskes reaciues 790'. This has B gravel plis opened in it. An ocutwash plain
nexy Honor is 740'. Orystal Loke stood at about 610' down to historic time vhen the
dredzing in its outlet lowered it. No laler beach than Algonguin is found in the
Crystal Loke basin. The Platte Lake basing have Niplssing and Algoma =8 well aos
Algonguin besches. DReference is made to I.D.Scott's report on Inland Lekes of Mich.,
published by the Mich.Geol.Survey.
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Pages 95-26 inclusive

Noveaber 23, 1941, George Stanley tock me by suto to the north prri

of the Blissfield quadrangle, end we ﬂappeé the laol¥e festures from
Ridgewsy OF to Ralsin %iver in section 2, Palmyra Twp., snd made some
notes on the features of the Defiance morsine sabove the junction of the
south Fork and Mein River Reisin. We were surprised to find ssnd of
considerstle thickness on most of the moranic prominences in sections
28, 2 and 23 Raisin Twp., which rise sbove 800 feet. In part it ie
dune sand, hut some have gravel and send interbedded. Good sxposures of
this were noted near the south sud of the llne of sectlons 21 and 22
Reisin Twp. ~

In the SW pert of sgection #3 west of River Reigln is an exposure of
cemented pravel alternsting with sand that has few pebbles. South from
there in section 22, there is sand over clay on the low west bluff of
River Raisin end clay under ssnd is exposed west from there about to
line of seetions 71 =nd ?2. The prominences of the morsine in the north
psrt of section F1 and south part of section 70 have consideralle sand
but mey be in part t111 and grevel.

28] aon;omr on the east sid
4 gec, & Pslmvra n
3

- s ALY

Reigin in see, 22 H ’ .
may extend east &lOﬂg his town

in in seec. %2 Riv
t111l exposed. Tuhe ti
end of the section line.

Sand sete in south of an esst flowing drain in the north pert of sec. §
and probally covers sec. 4 south of this drein, There may be till in
the north psrt of sec. 4 snd SF pert of sec, %% both east and west of
the #hittlesey besch.

The higher lend in BV part of sec. 77 has & sandy soil both sides of
. )7 PR, R I R 4 o am <3 3 NP, - 4 o 0w -
the Haumee besch in sec. 7% and ¥E pert of sec, %2. This beach is sbove
- %3
the 780 contour. Is it the lowest Meumee? There is 2 fairly continuous

dgumes besch usuelly & 1little sbove 770 feet from the north %ide of the
Blissfield wap S¥W to ha River Raigin in section 32. Rsisin Twp. but
partly slightly below 770 feet. ALove this nesr the border of the lq] &
plain is & shore line that usually stands about 730 feet. The land be-
tween these shore lines is more sandy in general than that east of the
770 shore line. It is a narrow strip 1/4-1/% mile or less in width.

The lqéé plaln extends & short distance beyond the 730! shore line in the
north part of the Blissfield map in Sec. 1 Reisin and Sec. %6, Tecumseh
Twp., but scarcely reaches B0O feet.

oy

o
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”*c Thittlesay beach hes vacurved spltis whers ‘t comes to Fdver Reisin
Valley in hhe NW part of sec. 9, Pelnyre Twp. Ye do not find similar

gpits on the &W sa*'*e of River Talsin in sec. 8, Palmyra Twp. A west

Tﬁikutory of River Ruisin cuts of” & ghort section of the Whitilesey

baach in sac. B instead of running vorth to the river on the outer

{wect) <ide o the shore line which seens sn unususl procedurs.

On the »eturn 4o Ann Arbor we followed the Thittlesey beech from Ridgeway
to York, and from York %o Seline took the road west of Saline River and
napped the M T besrch thet Is aboul 760 feet snd a higher one 780

Cues

foet o move. <he Defiecnce morsine extends down abouit to the 780 contour.

ilmer ¢t the bincoln restsurant In Adrian esnd kept zouthesst of
from there to 1t mouth on our way heck. Yoo drove into
~d from zec. 8, Yelmyra Twp.

Notes on &lden's Paper on Illincion Drifé

Alden in Jour. of Geol., 1208, discussed the matier of 2 post-Illincisn drifs
in northern ¥llinois weast of ths Marengo morsine and reached conclusion that it is
a doubtful case, in which it would be "hazardous %o assume 2 mors recenit age to
what sppesrs to be & thin and scattered deposit of fresh, unchanged, or little
oxidized drift. He thus rules out Leverettis "Iuwan drift® of MHonograph XXEVIII,
and gonsiders it Illincizn. He thinks a pre-=illinolcn is probably prssent.

He found no well-defined soil =znd weathored zone botween the fresher locking
drift snd the Illinolsn such as separates the Illincisn from the Kens:n where there
is m overlup. There iz a scmewhal more youthful asspect of the Illinolan east of
Bock River thzn to the west. It carries drumlineid ridges =nd zome vocrly drzined
strips ond sags on uplend which is not the case west of Rock River.

Observations by Leverett based on maps.

The Pecatonica Hiver hottoms, however, are poorly &rained as there was

backwater filli, in 4% =8 the Hock River gravel vlain wes bullt up in Middle

Yisconsin time. This is up to fully 800' near the State line 2nd about 760" at

Rockford. This bottom lond is between 720 =nd 740' clesr to the west side of the
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Rockford cusdrsngle with several B Hs 732-735'. In the Pecatonica gquadrsngle the
bottoms are mainly below 740 =2 f=2r up o8 Pecatonica village nnd wp Sugar River
sbeut to the Ill.~Wis. State line. The Pecabonica River is full of abzndoned
oxbows in both ousdrongles znd so colso is Sugar Biver. The Pecatonica is below
740 at the west side of the Pecatonica mey and for 13 miles in the Freevort map,
st Bromme Mi1l in sec. 1, T 26, B 8 B, The river is about 750 near the NW limits

-, o cnmna

of Freenort zt weat side, sec. Z0, T 27, B 8

;

el

3,

« It is below 760 at the west

worder of the man in sec. 7, T 28, R 7 E. The viver had abandoned oxhows in the

bt

‘yeenort cuadrzngle as well as the Pecatonlea and Rockford quadrangles.

{Alden continmued)

4 weathered rons below leess is more conspicuous west from Rock Biver than
to the esst. Dimestone pdhles are gemerally gone to & denth of S«3', This in
his opinien shows & vesideun fvowr 0-12' of the originsl #il. The limestone
pebbles and pulverized limestone form 80 to fully B0 per cent so 1 thiz is
removed the residum would be only 2-3%.

"he vallsys west of Hock River seem to have been only pariially filled with

arift sc stresms ave very largely in their pregleci:l courses. The dumping of

3

in vlaces been such se fo z2ause streoms to

P O F N B I T
drift in vslleys nas

b
:
£
&
o

- W e we

7

points s~nd open vock gorges there. Such as Horshy noted in o paper in Amer.Oeol.

Vol. 12, 1003, Ths gorges eve discussed in Monosgraph 38, p». 483-436 2nd a table

siven et shows slze of gorges.
The great denth of the proglacial Bock Biver velley 1s shown by 2 well esst

of the viver in sec. 055, Reckford Twpe It is ov a terracs 40' above the river and

ock River in Rockfovd hes = linestone bed that

&

penatrates P85

pe]

of drifs. Tob

made it femsible to being forded: hence the nime Rockford.

~}

Hotes on Leizhton's paper in Jourefeol. Vol. 31, 1887

W

Teble 1, pe 271. To show depth of leaching ond thicknsss of loess, etc.

801l Loess Leached Till Totsl Aver.
Bloomington Drift (56 borings) 1.1! 1.5! 1.1! .7
Belvidere lobe (120 borings) 0.9! 1.2t 1.5! 4,01
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Soil | Loess Liecched T111 Toial Aver.
Green Liver lobe (112 borinss) 1.0t Ben? 1.30 5o7%
Tewsn Ardft in Tewe (146 9 ) et DeB! Z 51 5021
Illincisn drift (160 borimge ) 0.9! 3.0 42! 8.1!

Droinage lines within the Belvlidere lobe are voorly dsveleped. The losss
is thin. 4 fow linmestone boulders are at surface. Oxidation snd leaching are

P

noderste. The I1l. Central BR cut 1/2 mile NW of Avenai? Irene?? shows 2 $ills
separated v a bed of fossiliferous silt with vegetol traces. Exznloined ag due
o rotrest and rendvance of the ice border of the same 1ce sheet.
Stresn diversions duve to the Belvidere Liohe
1. Bock Biver from sn old courss pest Siilmen Valley to Byron into the present
course from mouth of Keshwankee River to Byron.

2. Translocation of Keshwarlcee River from old course past Iarrisville into present

[ T T T =4 S g o o y 3 PIA T
from the Jfumction of the two forks westwmrd past New Milford

gores lendin

&
*;

sxnd Cemp Geant. 014 divide waes cast or east ¥7 of New Milford.

Oxidstion iz sironger oubside than vithin the Belvidere lobe., The $111 is nore
compsct and has a greater concentration of resldual pebbles. The loess is
thicker snd rests waconforasbly on the $111l. CGumbotil¥?7 was found in » score

. . o [ - . . - B 1 4 tH
of pleses im the Illincian Dulb only im & plsces within #nd that where 1t under-

1ies a fresh drifi -nd was revealed by suger borings. Ons is in the HE corney
of Dakslb Co. The other 1z in ezstern Qzle fo. Just north of Lat. 42°. Pigz.l
on e 268 shows gumbotil zs followst

2 under loses: in northern Boone (o,

& in Winvebago Go. eust of Bock Biver znd 4 west of Hock River
and a mumbotil in EW corner of the county

10 iu Shephenson Jo. 8 of Lhewm soubh and west of Freepord and
2 north snd east znd & gumbodil west of Freevort asbout half
way %o the county 1llne

1 in eastern Jo Ugviess Oc. nesy Silckton

5 in Ugle Co. cast of Rock River and & west of the wiver. UFf these
4 sre scuth of Polo snd Stratford and south of Lat. 48°
1 sast of Orezon is north of Lat. 42°

7 cumbotll exposures in Whiteside Co. {2 in NV peort, 5 east of Horris}
Yerrison)

8 gumbotils expesures in Carrsoll Co.

7 gumboiils in southeastern Henry Co. and one ia ¥4 part
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3 ;umbotile in Rock Islend Co. ond one in Scott Co, Iowa.
1 exposure in S¥ vart of Buresu Co. 2 in Peoria Co.
A in Biark Co,.

s 7 s % %
tside the Relvidere lohe there ie o basnl gloy Li=4' thick under a looser

textured ysllow lossc. This cloy hes manganese peollets. 1B borings outside the

Belvidere drift shew 3,9' of lasched eoil mnd locss and 4.2 of lesched $i1l.
Lieishton favers correlating the Relvidere with the Chomnoien morxaine {p. 274)
hecruae of sigﬁi‘r strength srd degree of modifiestion by arosion & wenthering,
eto., m. 278, There 1s sn esker 1/2 wile lonz ~ =mile south Pf Oherry Valley run~

ning HE-3W moralleling Kdshweukee River. 4 lorgsy one ngar Irsng trends at o

risght angle to thie SE-NE- so conforms Yo the radizl flow of the ice lobe.Btrise

a mile 8W of Pelvidere bhear north of west - o, 276. "he moraine near Bldena s
dafinite for 3 miles west of the villagze and for 8 miles eazt. The continuation
pay be WW from the Dixon map acrozs Bock Mwer BT of Dterling. This is along a
etriz with thin loeaz. The loess ia thicker nerth of this in lee ond Whiteside Cos.

Gumbotil wee notsd in 8E: sec. 33, T 2l, R 10 ¥ chere thers o

vears to be s

gzo in the youngey drift. The morsinic sirlp soubth of Gresn River extends from
Sheffield to Geneseo. It has thin loezs, South of it ig & heavy loess up to 35!

»

thick vhich becomes thinner southward.

4

e £ midTlma waek Fmam tha Riasnaineotns moarains thia dwd
o g-ﬁ- et m~$- e Nt W LA 4 o AR N ol et O ey N Wy ® R U A TR W Ly e T b W Wt ol A N

t lans upon the
highland snd has ke=mecs on its south border. Farther weed 1t lles st lowsr 2lt.
zud bes lsas expression. Thers is frash #2111 in sn ewposure in 2 rovine in sowth
mart of sec. 30, T 16, R 6 B within the belt of thick loess. It cverlies a loess-
1iks dsvesit. In 28 horlngs in the fresher drift south of Grsen River the seil

& hLoess %i 4,7V, Tosched $111 only 1.6'. Thers azvens to be little or no uncon-

formity between loeszz snd $ill. Such is s

kingly shown south of the fresh drift

c‘l"
w

A adsFn

s a ey ~ - L . & e P o P P - T
strin. The average of leached i1l is more thaa 3 iimes as et on the 1111

%
o
&

as on this strlp of fresher drift.

The Lower Rapids corge is made past Saugemon =nd referable to the invasion of

the Green River lobe.
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the Belvidere drift run from the Blonaingten

south of Tolconh snd 1 niles west of

Tt then tokes a BB courss sad nasses

zast of How Milford ond wast of Cherry Veallev then NW of Belvidarse :nd northward

inbo of Boone -~nd HeHenry Cogs. Thiz iz 3% -F ths drumlinocid

ares of Bormas Co., I11l. 2nd =djenend nard of ¥Wise., an arsn in ~hich drumlins

snd atriss hear MH-WEW

the drumling stand 20-30' or more shove intervening

He considers thet ore~Yisc., yebt its &rift sosms nesrly 23 Fresh as thet

208 no infdication of She residunl concenw

et ey o on o i M ¥ gy oonmraar Aew Tarn PR e d S flae 8 mdnd e wrenerd e
YEO0L S e Sedbi SoomS Lo DO SonIAnsO T ORAD Sintrias 5 WEET DI

Rook Rivare The a=goades in Kant Creek in west nerd of Hockford sacms fevorsble

X
H]
&
]
P
%
43
”;
4
5-.0
3
6
4
s:?
W}

2y thon posi-Illincion. This szoms more strilkingly the

Tdom e Ui Brmywn ey T ey P o PP T O T
ook Hiver vallsy Trom tho wouth of Keshw

My nunn of the
) L - ™

2 1ine thet T drew in June 1918 %o show wh

where the border hotwes: nore continuons snd thicker

loses mng. It 2rosses y SW paz AT BE, ard o rth meh of secs.

ey then BZ of gece 21

gnd In Barvett Twa. 1t runs WY acvoss the SW of g8Ce
78 and of aece P4 znd then waskuysrd across soubh nart of ssce 78 =nd central

part of sec. 2%. It then mune north along Coolidge Ursck %o Fecatonles River Twrte

e

-~ o on LS T A -
2 miles west of the Hockford me

Y« It moy rum on the eadt side of the

and Snger Rivers ©. mep cnd

Sy tma} oT R et o] f‘lﬂ_ii 5‘?-‘:@—{%

IR N h" o K =5 &
2} e P B e - P o o e oy o
west of Rzacon Cr. There is & gravelly ouvlbwa hor sast £i11ings the nap
e e & 0N - - P iy bezs
to he Hook River wallsy at Rockicon nnd the 23006, Gnis

1 - -~ Ay - s ") U P
1ins sirirta around o broken limosiocng -reon Llying weel of Heck Hiver ond south of

Fgestonics B

leess is thin but 1t ssems uncsrtaian thoat the drift is

[

«

o
s
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The Green 2ivsr lovi-nd is covsred with sand in FProvheitstown cualrangls south
fyon Kook Hiver snd for several milss farther south in Annawan oundrangle. If

» el gy

gisainoi River as far as Merristownyy? ond

the Ilowa lobe exbended sast of

Round Grove, snd the Illinecils Lorly vWisconsin sboul to Genesco, there would have
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There are a few grrotic neblles slong lesmmond Prench in sections 13,
14, £7 =nd 28, snd salong Plum River in sections 2F, 28, 7E end 7€,
T.27,R.4E,, »nd & coneplcuous smommt In section 7, T.28,R.4E., sbove
the “unctlou of ¥id¥e For¥ znd Plum River 2 mile NE of Edmonville. '~
Tte derosit is ghown 1n Photo, 7 e 2l = 1 feet
thiek, I the bed »f Plux River in zactlon  several FEL/PAYEN!//TA
boulders f=% feot o1 wore in dismeter were noted. FErratics are
numeroug #long Plum Fiver above here, ints the L £+ 4 ocusdrengle.

al depoxits in *%e Gelens snd Elizateth quadrengles sre elso
In Folio 200, U,.B,G.8, "The Gelens and Flizebe!h guadrangles®

zoms writere f' Tv»am} vl ge snd S‘;rns)

From Report by nbbell, Foth snd Cleck, Jan. £7, 1943,

Eurfoce and rook elevetions n
and tritutery &

g2y
inere shout 84K

surface,

At weet limite of Willow Mun town =ite 800!
At Ypsilenti seterworke 530
£xt lirits of ¥illow Fun site, F4E to 532!
DooiTe s 7 R7E P
Yy
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