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INTERNATIONAL GEOLOG!CAL-CONGRESS
XVith SESSION, U.S.A,1932
GENERAL SECRETARY
U.S.GEOLOGICAL SURVEY, WASHINGTON, D.C.

CABLE ADDRESS

INTERGEOL WASHINGTON

June 11’ 1931.
Hegsrse EeFe Bean and F.T. Thwaites:

Dear friendss

, Your letters with accompanying manuscript for the guidebook
have been received, and I am proceeding with the preparation as rapidly
as possible. Thank you very much for this material. I am taking the
liberty of revising and shortening it somevhat. As soon ss I receive
Kay's and Leighton's material and get it all in shape, Iexpect'wlem
for the FWest.

!mwiilprubablyhaveachanceto sce the whole mesnuseript in
the fall, if not sooner.

Very truly yours,

NCA-PFZ _ Geologiste.



Dr. W. C. Alden, : >
Us “Se Gmlogzm au"q.
Washington, D Gy

Dosy Doctor Aldent

I have delayed answering yours of May 2 and May 26 until I had
finished the munusoript of my part of the guid: booke In dolng this I
was confronted with two major difficulties, First, the long time until
the Congress makes it inevitable that road conditions will chenge; there :
will elmost certainly bo some parts of tho proposed route closed for paving
~ in 1933, Socond, it is impossible without a trial run 40 give ascuraie
distances. The reads were once provided with nmileposts but thesc have
long since been rendered obsolote by rolocations.

With these facts in mind I did the best I could,  Mr. Boan agreed -
with mo that a short 4ime before the ezcrusion one or both of us will -
neke a trial run over the route calling on highwey officials en youle to
inform uf of iantended detours. Wo will then log acsurato distances and
seo just what state exposures are in., We will also moke a schedule of
tine Srusting thed 1% cen be ewnforesd. To sut dowm dime spent in photo-
graphy wo plan %o get up a boek of phologrephs teken on this trial run
and at other times und to Lot membore order shat ¢opies they desire.

Algo we will preperc a mimeogrephed route log with up to the minute infor-
mations This will relieve the printed guide of much which would unevoidably
be out of date in 1933,

With the ebove plens in mind I gove up contributing eny meps o
tho printod guide book, I may in the meantime get & chance Le iuvestigate
the drumline east of Fond Gu Lac end the mergin of the Labe Wiscousin in
Woushars Qounty. Loverett's mep is all right clthough I doubt much of it
in northern Wiseonsin. However, I ua seading enclosed iwo photgraphs
taken at -umhm Bed which you might like to use{either or both).

The chengoee in the manuseript meet my idess. I have no suggestions
to make on either bibliography or illustrations, The OQutline of Glecial
Geology is not printed end the present edition is oxheusted, I hope to
revise it and get 4t out for more goneral eirculation this swmmer (provided
Ido no got a job).

Hr. Been is forwerding the manuscrip along with his, =m0 a
ﬁmw nep showing the proposed route. We hed $o make some changes, notably
ting out the visit to the Beaver Den drumlins. Zhat area has no
topography end the road crosses in such = wey a8 o give a poor 1dea;
Wghway 30 48 much bobtter, both of us thikk.

e have no lorge reserve supply of your maps. Porsonally I have
oniy enocugh to just cerry my clesces. We have made mo deotaile route maps
singe an automobile route is subjeot to change as exj;lained above.

Very truly yours, - '
: _ Lecturer in Geology
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Summery of route - subject to change on ascount of
road conditions. Mimeographed guide to be prepared
from trial rum just before the excursion

Hight at Prairie du Chien

Us 8+ 18 to Bridgeport, ,jet with Wis. 603 Wis. 60 to Boseobel; Wis. &7
to Femnimores U. 5. 18 to Ve CoHo"H" to Middleton Junetiony O.H."S"
to Pine Bluffy O.H."P" to camm Hise 11 %o Middletony UdS. 12.te
Madisony drive through U.W. grounds.

Lunch at Dodgeville; night at Madison

Estimated distance 130 miles

Us 8¢ 12 t0 jot. Wis. 1593 Wis. 159 to jet. Wis. 1255 Wis. 125 and town
road to top of West Bluff (weather permitting); Wis. 125 to jot. U. 8. 12
at Barabooj U. 5. 12 to Wisconsin Dells; Wis. 13 to Coldwater Canyon; backe
track to Wiseonsin Dellsy U. S. 16 to Portage; Wise 33 and 68 to Weupuny U.
8. 151 to Fond du Lae; Wis. 25 to Plymouth with short detour on old route
to see drumlins.

Horth on Wis. 57 to Elkhart Leke; east on O.H."A" to jet. with U. 8. 1413
north on Us. 8. 141 to Manitowoe; ¥is. 17 to Two Creeks; backtrack to Meni-
towoe; Wis. 31 to Jet. Wis. 3523 Wie. 52 %o Elkhart Lakes Celle"A" and C.H.
"S3* to Kewasloumy Wis. 55 to Vest Bend -a
lanch et Two Rivers

Estimated distence 125 miles

West on Wis. 55 to jete. with C.He "J"; south on "J" to Slinger; west on
Wise 60 to jete with O.He "K"; south.on "K* to Nerih Leke; south on
m:“l

to
a;udot.uﬁa.n. 18; m_:xau et. with wis. 673
jote with Wise 90; south on 90 to jot. mu_m.x;
"

ote with C.H«"D"; south on "D"
4o Bagle; south on Wis. 67 to jete O.H."N"; south on "N* to ::.d
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DESCRIPTION OF ROUTE
Continued by F. To T.

Going east from Wisconsin Dells the | terminal moraine of the Green
is crossed.

Bay Lobe of the Middle Wisconsin substage®/ As the ice fell baek from this

1 \lden, W. Co, The Cuaternary of southeastern Wisconsini U. 8. Geol.
Survey Prof. Paper 106, p. 220,

morains, Leke Wisconsin extended eastward with unchanged outlet and level
wntdl the dam was broken by an outlet arownd the east end of the Baraboo
Renge. lhen this happened, the waters fell to a level determined by the
highest moraine which crosses the course of the present river south of the
Renfe. The level of lLeke Wisconsin then fell to that fixed by the sandstone
ridge et the Delle east of which the waters escaped through a low place in
the moraine to join the new lake which is lmown as Early Glaclal Lake Oshkosh.
Several halts of the retreating ice frent are marked by deltelc moraines
deposited in this loke; whem the cuts on the highwey were fresh, they showed
foreset bedding dipping west®s The early high levels of Glacial Lake Oshkosh

2 Idem, p. 261,

left no definite beaches near Portege (pop.6,35083elev. 811), for the open
water areas in that locality were small becamse of islands and messes of
stagnant ice. Some of the latter seem to have persisted until after the
outlet had been cut down from approximetely 875 feet to about 825 feet, for
at Pardeeville an outwash train enters the lake bed at the last elevation.
This plain does not head in & morsine but instead in e large mersh which
nust have then been filled with ice. After the retreating border of the
Middle Wisconsin ice cleared the Nisgara escarpment northeast of Lake
Winnebage, the level of Barly Glasial Lake Oshkosh fell so that the Portage
outlet was not used. Vhen the readvance which is called the Late Wisconsin



or Red Drift occcurred, this outlet was blocked and the waters again occupied
the Portege col at elevation about 825. lLater, durlng the recession of the
Late Wissconsin ice, the col was eroded to its present level, about 796 A.T.
Little can be seen of the outlet from the highway, but it should be noted

that the Wisconsin River persisted in its course from the Dells to the lower
or preglacial part of its valley south of the Baraboo Range although it is
now higher at Portege than the Fox River which flows into Lake Michigan. A
leves prevents flood waters from entering the Fox.

Frem Pardeeville (pop. 875, elevs 810) to the vicinity of Fox Lake the
route lies over ground moraine. An esker is passed just west of Cambria
(pope 671, eleve. 861). Vest of Fox Lake (pops 901, elev. 885) the Green
Lake Moraine, a recessional of the Middle Wisconsin, is crossed. A fow low
mmmmmmn’.

? 1dem, p. 296}.

Northeast of Waupun (pop. 5,768, elev, 888) the weupun Morsine is cvossed.
It menifests iteelf as mumercus 30 to 50 foot knolls of very stony till in
mesd'. AL Lemartine (net Ansorpc):iod) the Galema outereps in the sresk bed.

“'I‘-. p- 298,

About two miles east of this point red lake clay occours and soon the road
ascends o low ridge with a few slight kettlese This wes mapped by Alden®

5 tdem, p. 519,

an the terminel moraine of the Red or Late Wisconsin substage, Studies else-
where, however, seem to indicate that this substage st its maximum did not
last long enough for the formation of a trus endmoraine. It is probhable

-,'



that this ridge hes a core of gray or Middle Wiseconsin drift.

Fond du lac (pop. 26,449, elev. of Lake Wimebage T47) is situated
in the bed of later Glaecial Leke Oshkosh, formerly known as Glacial Lake
Jean Nicollet’s Beaches occur from 825 down to 795 feet but are not cone
spicuocus at all points, particularly em the west shores. This phenomenon is
explained by the winds which blew off the celd glacier and forced pack ice
against that side of the lake.

6 Alden, W. U., The Quaternary geology of southeastern Wisconsins U. S. Geol.
Survey rur.'mnr 106, pp+ 324=325,1916.

Two miles emst of Fond du Lec a beach at elevation 810 demonstrates the
presence of northerly winds as it 1s a ¢it bullt out from the east shore. Ex-
tended studies of beaches of Lake Oshkosh by Thwaites have shown similar results.
At this place the lake gravels are interbedded with and highly stained by red
¢lay. Ouch deposits as this have little economic importence on sccount of the
clay stain which cannot easily - 1! be removed by washing to permit use in
concrete aggregate. loreover, such beach deposits are slmost universally very
smell snd thin.

The eastern shore of later Glaclial Leke Oshkosh 1lies along the foot of
the Nisgara dolomite escarpment where that resistant formation lies above the
mmmm&mmmwmmmumlm
escarpment in/Wisconsin contrasts sharply with that of eastern Iowa and northe
western Illinois in being decidedly more even and smoothe There are very few

outliers of the Nisgara in Wisconsin. m"mmmum

T Martin, Lewrence, The geography of Wisconsin: Wisconsin Geol. and
Nate Hist. Survey, Bull. 36, pp. 230-235, 1916.

erosion. As the shale below the jointed dolomite ledges must have furnished
-&u



e very slippery foundation, many large messes of rock were removed and the
escarpment straightened to its present form. In the west end for that matter
farther south glaciation was less vigorous and the direction of movement less
well adapted to erosion. Other escarpments without shale were net se highly
altered by glaciation.

Aseending the escorpment we pass the border of the Late Wisconsin Red till.
As this formation thins eut gradually, at the top of the grade weathering has
largely destroyed its identity. The morainie topogrephy is clearly due to
deposits of Middle Wisconsin age which were later veneered with Red t411.

Bast of the escarpment the route pesses through a remarkable group of
dmmline which are somewhat shorter and rownder than is comsom in Wiscansin.
The most peculiar phenomonon is the variety of directions of the long axes;
these fall into two groupd: (a) west to southwest, and (b) south to southe
southwest, Alden® regarded these drumlins as dus to erosion of terminal

8
Alden, W. 0., The Quaternary geology of southeastern Wisconsin: U, 5. Geol.
Survey Prof, Paper 106, pe 290, 1916

‘mhy‘whmmuuumuuuum
Thwaites suggests en alternative explanation. Dlﬂ.u/hrlv Wisconsin substage
the source of ice was farther sast than later. and led to the very large lake
Michigan lobe of Illinols. The estension of this lobe in Wissensin is wsknown
north of the place near the south border of the state vhere Marengo Ridge is
buried by the Darien (Vest Ohicage) Moraine. It seems fedr to suggest that
the southwesterly trending drumlins esst of Fond du les were formed by Esrly
Wiseonsin ice whose terminal lay weet of the Nisgara escarpment. If this is
correct, the cores of these drumlins should contain no Gelena dolamite pebbles
or boulders. During Middle Wisconsin time the ice entered the Green Bay-Leke
¥innebago lowland more direstly frem the morth and spread out over the Niagara
- 5 -



escarpment to the east, reshaped the drumlins, and depesited over them
drift which carries Galena dolomite fragments. A few drumlins seem to

have escaped much alteration; others have had new tails built which trend
south; some have two distinet tails; still others conform exactly to the
later direction of movement. A fow drumlins have the stoss side more gentle
then the lee and suggest that they were caused by erosiom of the older hills,
but most of them are typical in outline. Weakness of glacial erosion snd
origin of druslins by a combination o shoving plus sccretion are conclusions
from the facts known at the time of writing.

Leaving the drumlin area the highway pesses over grouad meraine liberally
mixzed with small disscontimuous patches of recessional meraines formed by re-
treat of the east mergin of the Middle Wisconsin Green Bay Lobe. At Greem-
bush (not insopp.) the femous Interlobate Moraine is entered. Here the hills
consist almost entirely of gravel, fur meltwaters were closely confined be-
tween the two lobes and reworked vhatever till wes deposited. hﬁhm
it is not safe to conclude that till is present because the surface is over-
lain with boulders, for memy large ice-rafted stomes occowr in the assorted
materials. The topography of the Interlobate is rugged in the extremep
knobs, ridges, and mounds with a relief of over 150 feet are interspersed
with enclosed kettles. In many places the slopes are that of the sngle
of repose of wet gravel, over 50 degrees. iuch of the Interlobate or Keltle
Renge is wooded. Although it is the highest land between leke Michigan and
the FoxeWinaebage lowland, it forms a water parting in but few places, for
there are many breaks through which streams pass. Fhen the margimsof the
two lobes stood close together, assortment of the material was not good
and coarse, ill-assorted bouldery gravels were formed in the reentrant.
When included ice masses and the supporting ice walle melted, irregular
ridges, knolls, and cones of gravel were left, The latter are called kemes.

- -



In a few places the conical hills mey represent cones formed at the bottoms
of moulins; other coarse gravels were doubtléss deposited in open erevesses.
Then the angle widened, new lower outlets were opened for the meltwater and
terraces of better sorted gravels were formed. Many iece blocks still survived
buried in the sediments and later melted to form terraces of pitted outwash.
The mapping by Alden did not in general attempt to separate till moraines,
kames, and plitted terraces although he mapped the larger non-pitted or
slightly pitted outwash deposite. Several distinet terrace and drainage
channel levels with unconsumed remments of older higher levels rising above
ﬁ-mhummuﬁurqgmm(m.hm elev, 8435).
Just west of the eity a moraine, large/gravel, merks the western side of the
Leke Michigsn Lobe at the time of formation of the lowest terrsces 9.

9 Alden, W 0., The Quaternary geology of southeastern Wisconsin: U. S. Geol.
Survey Prof. Paper ppe 304-309, 1916; Thwaites, F. T., The origin and
dﬂﬂmdﬂtﬁm Jol:'. Geology, vol. B4, n: 308-319, 1926.

The highwey from Plymouth to Elkhart Lake (pop. 571, elev. 946) is
through terraced and pitted outwash like that seem west of Plymouth. At
Elkhart we twrn east through more pitted ocutwash and a recessional moraine of
the leke Michigen Lobe. The first Red Drift is observed just east of a school
house on the south side of the highway, bt there is no terminal moraine at
the margin of this substege. About a mile west of Frenklin (not inecorp.) at
the top of a steep descent to the east is & large gravel pit. Here the
)MMmlﬂmhumm“mnllwuahrm
Wisconsin or "gray" recessional. Locally some gray till of the older glacia-
tion ocours between the gravels snd the red till. At other places the older
sediments have been folded by the overriding later Wisconsin ice.

Bast of Premklin the country is low nearly level ground moraine of

afe



the late Wisconsin. This topegraphy is due to several factorss (a) eley
ti11s such as the "red” drift flow when wet and form level drift plains;
(b) mach of the red drift overlies gray outwssh plains, end (s) miwh of
the red til1 overlies older lake deposits.

Bast of Howards Grove (not incoyp.) & low ridge of red drift contains
some kettles and wam mapped by Alden as terminal moraine; such features may
be like the morsine farther west, inheriting their topography fram buried
Middle Wisconsin moraines.

Tuwmning north we recross this belt of weak moraine at St. Wendel (not
incorp.). At Fisher Oreek’® pits west of the highwey expose gravels under

10 j1den, W. 0., The Quaternary geolegy of southeastern Wisconsini U. 8. Geol.
Survey Prof. Paper 106, pp. 512,330, 1916.

the red till. These gravels by their bedding and exeellent esssortment of
some of the thin layers show beach erigine Although the elevation of the
top of the gravels is not lmown, it is fair to suppose that they are part
of the Glenwood beach formed in lLake Ohicago dwring the retreat of the Middle
Wisconsin ice although Alden thought that they might have been deposited in
a local lake at a higher level.

From Fisher Oreek to Memitowos (pop. 22,965, elev. of Lake Michigsn 581)
little of interest is seen. The exact extent to which the lend was submerged
by the Calumet stage of Glacial leke Ohicago, 40 feet above the present, is
not Jmomn on ascownt of lack of topographic mapsl.

1 tdem, pe 332.

Just north of Manitowoe several gravel pits can be seen on both sides
of the highwey. The gravels are deltale deposits probably made at the mergin
of the ice in the Glenwood stege of lLake Chicage. Lake silte end clays, mmch

b
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disturbed by ice shove, overlie a large part of the deposits, but no 111
has been discovered. The silts end clays may have been deposited in fromt
of the advancing Lete Wisconsin ice. In places weathering of these clays has
carried celeium carbonate inte the gravels cementing them into conglomerate.
In places beach sands and gravels, probably of Calumet age, overlie the
folded beds unconformably. It is suggested that the waters of lLaker Glaclial
leke Chicago reworked and obliterated the thin red 111 left on the top of
the deltas.

From Manitowos te Twe Rivers (pop. 10,082) the highway rwns on the beach
of Lake Michigane. mmwumummemmy

At Two Rivers the Nipissing end Algonquin (both Toleston) beaches are

nmmt.a.l- The sbendoned shore-lines of eastern Wisconsin: Wisconsin
Geols and Nat. Survey, Bulle 17, ppe 57-39, 1907.

well shown both as cliffs and barriers. North from the eity, mich of which is
on sandy Nipiesing lake bottem, the highwey passes aleng a ridge of red till

which locally resembles a weak terminal moraine. As no trace of the Oalumet

beach is kmown north of Two Rivers, this ridge may mark the ice border at the
maximm extent of that stage of Leke Chicagel”.

13 1dem, pp. =61, 109119,

The Two OreekS Porest Bed was dissovered by Goldthweit™, later explored

“u—.mw

%o some extent by Thwaites, and last worked on in detail by Wilsen'>. The

15 Le Rey The Two Crecks Forest Bed, Manitowse County, Wiseconsin:
Unpub thesis, University of Wisconsin, 1951. .
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following section iz exposed:

Feet

Clay and yellowish gray, verved, dolomi found

a&mamm&nm...?’" sesonssashsaill
late Wisconsin

ml. M‘ m m mwaonaootoccoiucato-a ev e m

8114, and elay, '.“. dolomi pome shellSecesssrosassoncene 0.5
Interglacial

Forest Bed - peat, stumps, logs, branches, ete., local

m....".......“....l'....'.'.‘.‘."..‘..‘1.‘.'.. M
Glenwood

Clay, send, and silty dq,ru,mt.mhnm

grey, dolemitie, top part contains organiec remainSeevsccsces Tul2
iiddle Wisconsin

m M‘ m, mmiitou-’ootboto-ooe-oooooo-oaoot. ,

Wilsen found that soruse is the ealy determinable wood although pollen
of jackpine was discovered. He found 19 species of mosses and 7 of molluaks.
Pangi, mites, beetle excavations on logs, and pollens of seversl upland plants
were also collecteds The flora and fauna indicate a colder climate thean today,
one like that of northern Minnesote gt present.

A similer section ie also exposed in the pit of the Mamitowoe Portlend
Oement Compeny at Manitowoe except that no Forest Bed is present. The eleva-
tion of the elays suggests that they were deposited in the Glenwood stage of
Lake Unieago.

Atwmmmummmhmm-nwmtn
widely. Locally the underlying beds seem %o have been buried by lake sediments
and 1ittle disturbed by glasial shovee A fow foet awsy all the sediments below
the red til1l are highly folded end eontorted. Great boulders of silt, elay,
end gravel are found in the red #ll., Locally messes of vegetal remaing have
been mingled not enly with the stratified beds but even with the basal gray till.
: g e



The surface on which the forest grew undulates sonsiderably and both north
and south of the exposures disappears below lake level.

The evidence of the Forest Bed fixes the low water stege of lLake Chicago
between the Glenwood and Calumet stagesi®.

16 p1den, 7. 0., The Quaternary geology of southesstern Wisconsiny U. 5. Geel.
Survey Prof. Paper 106, pp. 332-535, 1916.

West of Manitowoe a marked terminal moraine is erossed which is probably
of Middle Wisconsin age veneered with red till. Cuts in another meraine
farther west show a basement of gray till.

The quarry at Velders (pop. 504, elev. 812) shows the relations of the
Middle end Late Wisconsin ice sheets. The hill is a reef of Niagars dolomite.
The 111 above the rock varies from 5 to over 10 feet in thickness. At both
the north and south ends of the opening gray till is found beneath the red; in
the center only red till cccurs. Vhere gray till is present,the enly strise
trend approximately southy but where the red till reste direectly upen the rock,
striae bearing about west also oscur and locally obliterate the older markings.
The latter demonstrate thet the ice of the Late Visconsin substage moved west,
for they are best developed en the east-facing sides of the older grooves.
About two miles northwest of this point Alden!! discovered striae beneath grey

17 ldem, ppe 517-318.

4411 which he thought indicated a southessterly movementy in the light of the
information now available at Velders, it is more plausible to suppose that the
movement was northwest and that the ice of the lLate Wisconsin lake Michigan
Lobe extended much farther west. The thin edge of the red till of the late
Fisconsin is very diffieult to trace and therefore its lobation is hard to
determine. The ice which reached Valders must have crossed the upper end of
Door County peninsula between Green Bay and Leke Michigan snd then spread out
“-lle



in the low ground west of Leke Michigen where the Green Bay lLobe could not
eross the high interlobate moraine of Middle Wisconsin agee.

A prominent moraine which is crossed west of Velders is mapped by
Alden a8 & recessionsl of the Green Bay lobe. It sentains, however, very
1ittle, if any, Galena dolomite and it has been suggested by Thwaites that
it is the interlobate of the Middle Wisconsin. Recomnaissance to the north
tends to confirm this suggestion. It is not certain but that this moraine
where first seen has been overridden by the Late Wisconsin, for red clay
and red till are found in some of the ketile holes. Surveys by Thwaites have
shown that similar overridden moraines near the border of the Red till were
1ittle altered and in many places it is diffioult teo prove the presence of
a later drift. This phenemenon of disappssrance of a thin till through
weathering and erosion doubtless explains the peculiar border of the Iowan
drift dn Iowa, long 2 source of perplexity if not a resson for doubting the
existence of such a drift.

The route south te Elkhart Lake passes through the same moraine. From
Blkhart leke we pass over pitted outwash terraces to Glembeulah (pop. 284,
eleve 972)« Orystal Lake with ite steep gravelly shores, islands, end large
mumber of cotteges is a typleal kettle lake intensively developed cs a
sumer resorte

The large commereial pit at Glenbewleh (Elkhart Moraine Sund and Gravel
Oompenyy) appears to be a deltalc kame formed in the reentrant between the
Green Bay end Lake Michigen lobes. From Glembeulah to Greembush we follow
the foot of the west side of the Interlobate.

Prom Greenbush south 4o Dousmen (pops 236, eleve 868) the route lies
almost wholly in the Interlobate Moraine and its essociated outwash terraces e,

”Au-.lvc The Quatemary of southeastern Wisconsin: U. 5. Geol.
Survey Prof. Paper 106, ppe 2 283, 29-295, 1916.
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Two very high pesks, one of which is a kame which was probebly deposited in
.mm“nmmmm(mﬁ%mmuyhm.
These are Sugar Loaf or Pulforts Pesk/southeast of Hartford and Holy Hill
(elev. 1361) which is surmounted by a Catholis church. South of Nerth Lake
where there is a large commercial gravel pit in a terrsce, the Interlobate is
utpmmtfaowaulﬂlnmﬂlithn“hhﬁnﬂﬂlm
known as Government Hill (eleve 1253). Lapham was one of the early state
Geologitte of Wisconsin and what is now Holy Hill was formerly named Lapham
Peak. Vhen this name was superseded, it was moved to replace the meaningless
neme of the lower hill to the south. This break in the Interlobate is due in
large part te the fact that streams fed by the melting Leke Michigen Lobe here
erossed into the area just vecated by Green Bay i1ce. Farther south, east of

Delaficld, there are several abandoned stream channels'?, That followed by

19 slden, W C. The Quatemary geology of southeastern Wisconsins U, S. Geol.
Survey Prof, Paper 106, p. 291, 1916.

Wis. 30 seems to have been the latest. It carried water from a bleck of ice
in the basin of Pewaukee leke west across a stegnant block in Lake Negawicka
to the Bark River, a tributary of the Rock. At sn earlier stage this streem
must have gone south through the valley which lies just below the State Tuber
culoais Sanitarium. At first this valley probably discharged south to the
viecinity of Eagle, but later recession of the Green Bay ice opened .?o:“u“
to the west now followed by UiS.: 18. Melting of the Lake Nagawicka/block
then diverted the headwaters of the stream to the westi. .’ the shorter course
soon entrenched itself and left the head of the Sanitarium valley hanging.
From the Interlobate of the Delafield (not incorp.) regionm the route
tekes us west into a typical drumlin landseape. mmm«m-mm”

2 1dem, pp. 255-2565 Alden, W. C., The drumline of southesstern Wisconsin:
B.S-thm.ﬂ),ﬁ%
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trend slightly east of south, for they were deposited by the southeasterly
quadrant of the Green Bey Lobe. Eskers® msy be seen between the drumlins.

21 j1dem, We 0., The Quaternary geology of southeastern Wiseconsing U. S. Geol.
Survey Prof. Paper 106, ppe u 1916.

Instances of crossing of drumlins by eskers are rare in Wisconsing for the
most part the gravel ridges are confined te the low swempy trects between
the drumlins.

As the drumlin area does not extend -0 i within several miles of either
the terminal or interlobate moraines, no more drumlins are seen beyond a point
a few miles south of Rome (not incorp.) Much of the low ground along Scuppere
nong Creek was the slite of a temporary glacial lake until an outlet was eroded
through the moraines to the southwest.

From Palmyra (pope 642, elev. 840) to Eagle (pope 392, elev. 945) the
Interlobate is recrossed. From Fagle south is a remarkeble series of outwash
terraces, all of them pitted, which was expleined by Alden®® as dus to changes

22 L1dem, l.c..mm mmmmum-a U, 8. Geols
Survey Prof. Paper 19043 The Quaternary geology of
southeastern W w.a.m.mmm 106, pp. 267-269,

275277, 1916.

result of
in drainage outlets das-a/> ice recession. The highest terraces were formed

when the meltwater from the Green Bay and lLake Michigen fronts escaped to the
southwest to Rosk River via the Turtle Creek outlet. Later terracing was due
to (a) erosion of this outlet and (b) the suscessive wncovering of two lower
outlets to the east via the Fox River of Illinois. Present day exposures indicate
that meny moraines shown by Alden in this region are pitted and dissected
terraces of sand and gravel.

-l -



The route leads across the Elkhorn Moraine®, a recessional of the westward

2 Alden, W. O0s; The Quaternary geology of southeastern Wisconsing: U. 8. Geol.
Survey Prof. Paper 106, pp. 235259, 1916.

bulge of the lLake Michigan Lobe known as the Delavan Lobe, Tthewe the Intere
lobate is recrossed on U.S. 12, its southeastern side is buried by outwash
and shows that here the Green Bay ice lasted longer then did the lLeke Michigan
Glaciers In the abandoned reilway eut the exeessively stony character of the
t411 15 well shown. Mach of the materisl was of losal derivation™,

2 \laen, ¥. 0., The Delavan Lobe of the Lake Michigan Glaeier =—i. Ue 5. Geol.
Survey Prof, Paper 34, ppe 36, =06, 1904

A% Richmond (not ineorp.) the angle between the Green Bay and Lake Michigen
lobes is seen where the Jolmstown and Darien moraines coalesce into the Inter-
lobate. Adjasent to this place the outwash, which is not pitted, is highly
dissected by waters which escaped after the ice fronts had receded & fow miles
from their maximu®,

!:-'tn 38=393 Aldens Ve 0o, The Quaternary geology of southeastern Wige
Us 8 MoM’?ﬂf.Mlﬂ.no%ﬂLW

mwmmmmmmmmup«mmnq
Horaine and erosses the Turtle Creek drainage cutlet which sontains a marked
terrace. A pit just north of Wis. 20 was the source of coarse aggregate for

ﬂumm“t

26 jden, W. 0., mmmammnmcmm.u. 8. Geol.
mm rmrﬂ.".yy-;\,muu geo of southe
viseconsin: U. 8 « Survey Prof. Paper PPe 1916.

At Derien (not incorp.) the outwide of the moraine is reached. To the
southwest low rolling groimd moraine and low gullied drumlins of the Illinoisn
drift can be seen contrasting sharply with the fresh wnereded knolls of the

oeiSe
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2] Alden, We Os, The Quaternary geology of southeastern Wisconsing U. 8. Geol.
Survey Prof. Paper 106, pp. 1916.

At Fontana (pop. 385, elev. of leke Geneve 864) an abandened commereial
gravel pit up.:]luru bouldery horizentally stratified gravel beneath
t411 which is a part of the Darien Moraine. Some of the gravel has been
cemented into conglomerste. The till extends only a short distance down the
side of the gigentiec kettle in which Lake Geneve lies. This depression is
e preglacial valley. Springs and wells show that till lies beneath the gravels.
The history is (a) advance of Middle Wiscomsin ice depositing til1l, (b) recession
to east of Elkhorn leaving gravels with buried ice blocks, (¢) readvance to
Darien Moraine before all of the larger blocks were melted, and (d) melting
of ice blocks after last recession of ice leaving the besin of Leke Geneva.
Alden's mapping shows thet the ridge south of the lake is the mein continue-
tion of the Darien Moraine, but later studies in Illinois make this conclu~
sion doubtful. The basin esceped filling becsuse it was parallel to the
direction of ice flow?d,

28
nua.l.a. The Delaven Lobe of the Lake Michigen Glacier ==t U. 8. Geol.
mw'rm Paper 34, pp. 30-31, 50, 190h.

Southeast of Walworth (pop. 920, elev. 100k) the red till Marenge Ridge
Moraine enters Wisconsin and is lest beneath the Darien Moraine. Their
relations will be expleined during the trip in Illineis®.

”xu-.n.n-ahnun,t.e., The Quaternary of southeaster
mnmu.l.m Survey Prof. Paper 106, ppe 231=-252,




INTERNATIONAL GEOLOGICAL CONGRESS

XVith SESSION, U.S.A, 1932
GENERAL SECRETARY
U.S.GEOLOGICAL SURVEY, WASHINGTON, D.C.

CABLE ADDRESS
INTERGEOL WASHINGTON May 26, 1931.
Dr. F.T. Thwaites,
University of Wisconsin,
Madison, Wis.

Dear Doctor Thwaites:

I have gone over your comments on my manuscript for the Inter-
national Geological Congress guidebook and have made some minor changes in
consequence. I will not go into a discussion of all these points in this
note. It seems to me that I have given about enough general outline in
my manuscript as revised. I have not yet received any criticisms from
Dr. Leighton,

In the description as to preglacial conditions, it seems to me
there should be about such a statement regarding the supposed penepleins
as I have given, in view of Trowbridge's interpretations and inasmuch as
Kay and Apfel have put so much concerning them into their recent paper in
Iowa Geologicel Survey Vol.34, "The pre-Illinoian Pleistocene geology of
Towa." I do not understand that the Nebrackan drift in erosion valleys
cited by Leverett is wholly from wells but partly from exposures, and should
be teken into consideration. I understand from your Outline of Glacial
Geology that you think it well esteblished that some of the rock floors of
the valleys have been lowered as much as 200 feet since Nebraskan time.

By the way, perhaps your mimeographed Outline of Glacial Geology should be
cited in the bibliography. I inferred, however, that it was not availsble
for sale or general distribution.

Very truly yours,

W Qo

Geologist.



u" %' 1931,

Dear friends:

Relative to the Internatiomal Geological Congress guidebook for
the glacial excursion (1933), I am sending herewith:

A, - List of material available here for illustrations. It is not
certain that so many will be wanted. Buggestions are invited
for eliminations or for the substitution of other material which
you will send in soon, and which can be easily prepared for publi-
cation., This list does nmot include the route maps which you are
expected to submit as soon as you can with your iiinerary notes.
in the "explanation™ of his mep of the drift sheets, Dr.leverett
wishes the Wiscomsin drift blocks for "substages™ 5 and 4 to be
grouped together as "Late Wisconsin drift," that for "substage"
3 to be labeled "Middle Wisconsin drift," and those for "sub-
stages 2 and 1 to be grouped together as "Early Wisconein drift.”

B, - A selected bibliography. Suggestions for eliminations and sub-
‘stitutions are invited. This list is probably long enough. Ref-
erences will probably be made by authors' names snd numbers, as
indicated in the following:

L. - Hew coples of some pages of my general introduction vhich have
been revised somewhat after comsideration of suggestions made by
Leverett, Kay, and Thwaites. The quotation from Levereit on
"Relative length of Pleistocene glacial and interglacisl stages”
on page 13 will probably be omitted. ;

Very truly yours,

W dtdenn
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Map of drift sheets in northecentral United States, showing sub- f*

divisions of the Wiscomsin drift. Cross/indicete outlying

erratic boulders and patches of till. (‘mnk Leverett, 1931.)
(Use figs5, Prof. Paper 154-A with explamation chenged to
w?n,m,mhuumnm”me
ented.

sy showing isobages of glaecisl Leke Algonguin at its highest
stege and isobases of glacial lLeke Iroquode (in Lake Ontario
basin) as represented by Goldthwalt. The figures sbove the
lsobases indicate sltitude sbove the horiszontal or uneffected
part of the beach south of the hinge linej the figures in

Visconsin River, lov terrace and drift-coversd, high terrace nssr
¥is, (Gen, G.K. Warrem's Rept., 1876.)
Pl.m, Profs Paper m0)

Ehotogxaphs

1 Illinelan till plain dissected and later loees-mantled. Roek
(See PL.XII, p. 165, Iowa Geol, Survey, vol.26.)

2. Compared topographies of uneroded Iowan drift plain (i) and
Kangen drift plain in eastern lowa, maturely dissected and
loesp-mentled (B). (Alden neg.B800~d.)

{Bee P1.Y, p. 69, Lowa Geol, Survey, vol.26.)

3« Glacial drift end loess exposed near Delmar Jumctiom in eastern
Iowa, A, Nebraskan till; B, Aftonian gravel; ¢, Kansan
$i11; D, Peorian loess. (Use Alden neg. S4l-d.

{See P1.II, Galena-Elizebeth folie 200,)

4e Glacial drift and loess exposed northeast of Desg Molnes, Iae
A, Bansan till; B, Kensan gumbotil; L, Peorian loese;
hg;nmmun. (Use middle part of Alden ngg.

(8ee PLXI, Iowa Geol. Survey, vol.Z6,0r fig.t on back of
Camp Dodge, Ia., topographic mep.)



mmn}uun&mormmmum
(See P14, Prof. Paper 106.)

6o Dells of ¥Wisconsin River in Casbrian sandstone, Kilbourn, Wis.
Photo by A.Ds Hols,

Te mmmm«mmm Janeeville, m.

*n.mv'm' B, Prof. Paper 106,) '
'8, Horaimsl topography, Hamitowoe County, Wie. (Alden nege. 458.)
% Mlhmtd‘hﬂm, ¥is,, longitudinal profile. (Alden
= (go- P1,X0V-4, Prof. Paper 106.)

N Druslin east of Jefferson, Wis., trsnsverse profile. (Alden
nefe “0)

11, Bsker nesr Francis Creek, Menitowoe County, ¥is. (Alden mege455.)

12, Pave-cut terrace formed at Hipiseing stage of the Great Lakes,
north of Hilwaukee, ¥is, (Aldem neg. 109.)
(See PLIXXIX, Prof. Paper 106.
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Alden, ¥m, C. - Deseription of the Chicago distriet (Ill.-Ind.)? U.8, Geols
Survey Geol. Atlas, Chicago folio (No.21), 1902,

Description of the Milwsukee (Wis,) les UuS, Geol.
Survey Geol. Atlas, ilweukee folio » 1906,

MMMGfMMMM:MM;M
vey Prof, Paper 106, 1918,

Physiographie development of the northern Great Plains: Geol.
Sec. Ameries hll., vols35, Poe MBQ 1924,

Physiography and glacial geology of eastern Montsna and
adjacent areast U.S. Geol. Survey Prof. Paper ____ (in
preparation).

Alden, ¥m. C., and Leighton, M.M, - The Iowan drift, a review of the evidences

of the Iowan stage of glaciationm: Iguﬂool.au:rny Vol.26,
PPe55-212, 1917,

Bell, A.He, snd Leighton, ¥.M, - Nebrasken, Kansen, and Illinolan tills near
m% mm, I11.s Geol, Soc,. America m;, M; PPs 481
490, 1929,

Fenneman, .M, - Geology and mimeral resources of the St. Louls quadrangle,
Hoe=Illes UuS, Geol. Survey Bull, 438, 1911.

gw&m of Cincinnati and vicinity: Ohlo Geol. Survey Baull.l9,
Goldthwait, J.¥, - The abandoned shore lines of eastern Wisconsin: Wisconsin
Geol, and Nat. Hist. Survey Bull.l7, 1907.

Hay, O0uP, - MM wammals of Iowas Iows Geol. Survey, Vol.23,

Kay, Geo, Fo, and m, Jaliey= m origin of gumbotil: Jour. Geology, vol.
, PPe M. 920«

/mmuwwarmxmmummmm
Lh' JMO MO’ tm’ m‘l ‘m, }-mﬂ

Ray, Geos F., and Apfel, Earl T. - The pre-Illinoian Pleistocene geology of
Im Geol., Survey, vol.34, 1929,

ﬁmu«mamxmmwwtmm
An, Jours Sei., vol.2l, pp. 158-172, 1931.

‘\
ny,ﬂmr‘- Clasgification and duration of the Fleistocene period: Geol.
Soc. America Bull., wol.i2, »p
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7 m.gnm,!.n. The Pleistocene succession near Alten, Ill., and the age of

the Mammalian fossll fauna: Jour, Geology, v0l.29, pp.505-
514, 1921.

The differentiation of drift sheets in northwestern Illinois:
Jour. Geolegy, vol.Jl, pp. 265-281, 1923.

!9 : A notsble type Pleistocene section, the Parm Creek exposure
; near Peoria, I1l.s Jour. Geology, vol.34, pp. 167-174, 1926,

/i-ewam. HoM,, and MacClintock, Paul - Weathered sones of the drift sheets of
Illinois: Jour,. Geology, vel.38, pp.28-53, 1930.

né, {)<umm,m - The Peorien loess snd the classificstion of the glacial drift

| &

= sheets of the Mississippi Valley: Jour. Geology, vol.39, pp.

.?i ot &5-63, 1931.

22 m-u,m mmmmmau.&mmhas, 1899,
2 3 Glacial formetlons and drainage feztures of the Erie and Ohie

baainss U.8. Geol. Survey Nom. 41, 1902.
< Leverett, Frank, and Taylor, ¥.B. - The Pleistocene of Indiana and Wichigen and
the history of the Great Lakess U.8. Geol. Survey Mon. 53,
1915.

. Qutline of Pleistocene history of Mississippl Valley: Jour.
Geology, vole29, pp. 615626, 1921.

oF mm.wmum;mmrummm.
bm, Philos. 8oc, Proc., “1'65’ thom’ 1926.

Horaines and shore lines of the Lake Superior region: U.S.
Geol. Burvey Prof. Paper 154, pp.1-72, 1929.

27 The Pleistocene of northern Kentuckys Kentucky Geol. Survey
i/ ) ser.VI, vol.3l, pp. 1-80, 1929.

Belstive length of Pleistocens glacial and interglacial stagest

25 \_  Sel., vol.72, pp. 193-195, 1930. |

2¢ : b, PO (with contributions by F.¥. Sardeson: Qudternary of
s o ™ e e ﬂ:anht UeS. Geol. Survey Prof, Paver 161 (i.n

3/ hp.ll.h«- mmmwumm of the Platte

munqwmuutmhm 8. Am., Geophys.
» PPty &
MacClintock, Psul ~ The Pleistocene mmy of the lower Wisconsin River: Jour,
Geology, vol.30, pp.673-689, 1922, :

3 : Pre-Illineian till in southern Illinoiss Jour. Geology, vol.3i,
PPe175-180, 1926,
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Martin, Lawrence - The physical geography of Wisconsin: Wigconsin Geol. and
Bat. Hist. Survey Bull.36, 1916; (also revised edition in
preparation).

Salisbury, R.Ds, and Atwood, ¥®,%, - The geography of the region about Devils
Lake and the Dalles of the Wisconsin: Wiscomsin Gecl. and
Nat. Hist, Suwrvey Bull. 5, 1900,

Serdeson, F.¥. - Deseription of the Minnespollis and 8t. Paul district, Himn.:
Uelle Gool. Survey Geol. Atlas, Himneapolis-St., Paul folio
(Ro.201), 1916,

Schoewe, W,H, ~ The origin and history of extinet leke Calvin: Iowa Geol.
_Snrvq, vole29, ppe 49-222, 192,

Evidences for & rslocation of the drift border in eastern
Kansass Jour. Geology, vol.38, pp.67-74, 1930,

Shipton, W,D. - The occurrence of Nebraskan drift in morthern Missouri:
Fash, Univ. Studies, vol.l2, pp. 53-71, 1924

Thwsites, FoT., and Twenhofel, W.H., - Windrow formation; en upland gravel for-
mation of the driftless and adjacent areas of the Upper
Mississippl Valley: Geol. Soc. American DBull., vol.32, ppe
293-314, 1921,

Thwaites, FuTs ~ The origin and significsnce of pitted outwash: Jour, Geology,
vole34, 1926,

Pre-FNisconsin terraces of the Driftless Ares of Wisconsin:
Geol. Soc. America ml' M, M. 1928,

The development of the theory of multiple glacistion in North
dmericat Trans. Wis, Acad. aﬁic, "nli23’ 1328,

Trowbridge, A.C. ~ The ercoslonal history of the Driftless Area: Univ, Ia.
Studies, vol. IX, No.3, 1921,

Tyrrell, J.B. - The Patrician glacler south of Hudson Bay: Int. Geol. Comg. XII,
Poe523-534, 1914; (advance copy 1913).

Uddeny Jehe - Geology and mineral resources of the Peoria quadrangle, Ill.:
H.S. ML. m Bull. ﬁﬁ, 1912,

Upham, ¥arren - The glacial Lake Agsssiz: U.8. Geol. Survey Mon.z25, 1895.

Weldman, Samuel - The geology of north-central Wisconsin: ¥Fisconein Geol, and
Hat. Hist. Survey Bull,l6, pp.409-635, 1907.



Quaternary period in the Wississippi River Basin

By
hu cu m
United States wul Survey
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INTRODUCTIOR

Classification in use at presemt by the United States Geoclogicel
Survey.
Quaternary period
Recent epoch
Pleistocene epoch

9. Wisconsin stage of glaciatiom.

8. Peorian stage of deglaciation.
7+ lowan stage of glacistion.®

6. Sangamon stage of deglaciation.
5. Illinoisn stage of glacietion.

4e Yarmouth stage of deglacisation.
3. Hansan stage of glaciation,

2., Aftonian stage of deglaciation.
i. HNebraskan stage of glaciation.

In the studies leading to this claesification, numerous
geologists took part; among the most prominent of whom were T.0.
Chamberlin, Ssmuel Calvin, and Framk Leverett. Leverett, Kay, and
Leighton have proposed certain changes in the gemeral classification
ummumn.anuummmmmm
pages. Kay has urged that the several gumbotils and the interglacisl

W N W e A e R e R s e e W G e e el iR e mm e M e e e e e e e e e e e

#* By some geologists the Iowan is correlated with the Illinoian gla-
ciation snd by others as earliest Wisconsin. See Leverett (25); Kay
(16); m (20). The figures refer to titles in bibliography
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soils end weathered zones, which are the modified upper parts of the
several till sheets, (and including also the several loesses, peat,
and gther nonglacial deposits) be more closely grouped with the glacial
deposits in the classification, that four epochs be recognized in
North America, and that they be named as subdivisions of a Pleistocene

period from which



Sangamon stage of deglaciation

The melting of the Illinoian ice sheet appears to have
left a nearly flat plain of which there are remnents several square
miles in extent yet preserved in interstream tracts. This plain
was sharply incised and generally dissected to depths of 50 to 150
feet prior to the deposition of the Peorian loess which now mantled
the interstream upland tracts and the rather steep side slopes of the
valleys. (Photo, p. 8 |

Leverett early noted, and recent studies in Illinois have
Mm&d,.mmto{m&mmmtmﬁm
the gumbotil at the top of the Illinolan £i11 and distinet from the
overlying Peorisn loess. It is found to be seperated from the cal-
careous Peorian loess by a soil and weathered sone and in consequence
it was eencluded by Leverett (22), and more recently by Leighton (20),
that the weathering and erosion of the Illinoian til1l, the deposition
of this thin loess, and the development of the soil at its top are all
features of the Sengamon interglacial stage. The indications are, how-
ever, that this stage of deglaciation, though long enough for the com-
plete disappearance of the continental ice sheet from North America,
was not nearly so long as the Yarmouth interglacial stage.

The Missiseippi River appears to have assumed its present
course between the south end of the Driftless Ares and the mouth of
the Illinois River some time after the fromnt of the Illinoian ice sheet
receded from Iowa (Schoewe, 37).




from the Wisconsin glaclation by any considerable interval of de-
glaciation, and by Leighton (20) that it may even be regarded as the
initial ice invasion of Wisconsin age. tko‘nmmmm
m,.umupmgmmhmumw@mtmrm.
Peorian stage of deglaclation

Mantling the weathered and eroded surface of the Illinoian
drift and the Sengamon loess and extending eastward under early Wis-
congin i1l in I1linois ie the deposit for some time called lowan
loess, but now gemerally knmown as Peorian loess. This loess also
extends westward over the weathered and eroded Eansan drift of easternm,
southern, and western Iowa into Kansas and Nebraska snd the borders of
-SWMSG}WW“. It overlaps the Driftless Area and the
mmlmﬁmmmmanmmtmorm
sota and it extends under the late Wisconsin drift of the Des Hoines
lobe. (Photo, p« ). There is difference of opinion az to the
amount of erosion and lemgth of time that were reguired %o form sparse,
residual-pebble accumulations which are found on top of the Iowan till
and bemeath the loess and present knowledge is not sufficient to settle
this question, but to some geologists the time required does not seem
to be long. Other conditions seem to indicate that the deposition of
the Peorian loess followed the recession of the ice from the Iowan
drift plain after a comparatively brief pericd. There was a moderste
amount of leaching (4 to 5 feet) and oxidation of the loess before it
was overrun by the late Wisconsin ice of the Des Moines lobe. Leverett
(22) and more recently Leighton (20) have found evidence of wery
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moderate weathering of the Peorian loess before it was overrun by
mhﬁMiqummW%m The Iowan
drift is gemerally thin amd it has been but little dissected (photo,

p. ), although subjected to sufficient erosion to account for the -
uﬂdmlpnbbhaemhﬁm. This drift has in general about the
mmmtum.mlom,mm,mm:&hrm

color shsdes downward into gray below the zmone of oxidation. The
calcareous material is yet present within 3 to 5 feet of the top and
in many places clear up to the base of the overlapping loess. The
main deposit of loess, which is so generally presant on the pre-
Wisconsin drift, south and east of southeastern South Dakota and in
mamam,xu'mMMMmmmu
The included fossils appear to indicate climatic conditions not
greatly different from those of Recent time. The fact that a goodly
thickness extends under the Wisconsin drift in both Iowa and Illineis
has led to its reference to the Peorian interglacial stage. There m.
thicknesses of 50 to 100 feet in many places in the bluffs bordering
Migsouri and Mississippi Rivers and some of the tributery streams, but
the deposit thins rapidly on the interstream areas with increasing dis-
tance from the alluvial flats which appesr, in large measure, to have
been the local sources of supply for the dust.

Loess mantles the slopes and uplands in the Driftless Area;
it borders the Ohio River eastward to West Virginia and there is a
broad belt bordering the Mississippi lowland on the east in Kemtucky,

12



Tennessee, and Mississippi. It is present in southeastern Missouri,
caps Crowley Ridge, Ark., and s marrow belt borders the Black River
lowland on the west sbout half the distance southwestward to Little



Glaclal lakes
The recession of the Wisconsin ice fronts northward and
northeastward across the divides caused ponding of water in the
several basins up to the levels of spillways leading to tributaries
of the Hississippi River. The outlet of glacial Lake Agassiz, in
the basin of the Red River of the North, was by way of Minnesota
River Valley; mmmmhunm-wmmuamuu

let southward by the St. Creix Valley; glacial Lake Chicago in Lake
Michigsn Basin discharged to the Illinois River Valley, mﬁgm
Lake Maumee found a spillway southwestward from the Erie Baein to
the Wabash River. Later there were outlets eastward to Hudson River
Valley and to Ottewa River Valley when glacial lakes Algomfjuin and
Iroquois and the Nipissing Great Lakes occupied part of the basins.
‘Deepening of outlets, Mof.nu ones, shifting of the ice fronts,
mmm-rmm;,uMummeﬁmMs,
differentisted stages of a complicated glacio-lacugtrine amnd post-
glacial lake history covering the Great Lakes my The ebandoned

Rl i i

1/ Upham, (47), Leverett (23 and 26) and with Taylor (30), Aldem (1, 2,
and 3), Geldthwait (10).

e T

shore lines are horizontal in the southern half of the Lake Wichigen
Basin, tut in the northern half they rise gradually in a north-
northeasterly direction. (Map II, p.  , photo 12, p. ). Among
the indications of a low-water stage of glacial Lake Chicago is a buried
"forest bed® near Manitowoc, Wis. There were also many other glacial
lakes, some of them of considerable size,

17 ‘_*.



4 remerkable feature is that an ares, more tham 10,000
square miles in extenti, embracing southwestern Wisconsin and small
parts of the adjacent States, although entirely surrounded by
glacial drift, mﬁumwmmdmmmm;hmm.
(Photoy p. ). Its protection from ice invasion appears not to have
been due to any greater elevation, hutiathagml southerly
trend of the axial movementis of the ice lobes on the west, to limitae-
tions on the smount of ice availsble, and to diversion of axial flow
by the elongated basins of Lakes

17-a
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GOVERNOR OF THE STATE f m‘ GEOLOGY DIVISION
GLENN FRANK, PRESIDENT é‘t&t’ u txrﬂ“ﬁﬁ' H. R. ALDRICH
= ASSISTANT STATE GEOLOGIST
PRESIDENT OF THE UNIVERSITY OF WISCONSIN OFFICE, SCIENCE HALL
JOHN CALLAHAN, VICE-PRESIDENT NATURAL HISTORY DIVISION
STATE SUPERINTENDENT OF PUBLIC INSTRUCTION GEOLOGICAL AND NATURAL HISTORY 5 gl'.lg.IARYGE‘ IN CHARGE
: . BIOLOGIST
CHARLES E. ALLEN, SECRETARY SURVEY OFFICE, BIOLOGY BUILDING
PRESIDENT OF THE WISCONSIN ACADEMY OF
SCIENCES, ARTS, AND LETTERS SOIL SURVEY DIVISION
MADISON, WISCONSIN A. R. WHITSON, IN CHARGE

OFFICE, SOILS BUILDING

April 18,1931

Mr. F. T, Thwaites
Science Hall

Dear Fred:

Am enclosing your schedule, my write-up of the first day and a

half, and all of the data from Alden, Wish you would keep this
altogether so that the files will be complete, end get your material
in shape so that we can have a conference on this soon, I think

you and I are entirely agreed on some things, but I am inelined to
think that we shall have to consider some features in the light of

the fact that these men are strangers who will be interested in

things not necessarily glacial geology, These would be the University,
Devils leke, the Dells, ete, 5

Very truly yours

WIS CONSIN GEOLOGICAL SURVEY

By »fp__:)—j & ’/ ‘
Director
EFB LMV
eNc =

S



Memorandum for suthors of guidebooks

The Organization Committee at its meeting on April 26 voted
to postpone the meeting of the Internstional Geological Congress for
& year, to the latter part of Jume, 1933. It was felt that the gen-
erally adverse economic conditions throughout the world made this post-
ponement desirable,

; Although the additional time for preparstion will make possi-
ble better and more thorough planning of details of the excursions,
not much additional time can be allowed for the guidebook manuscripts,
since our appropriation of $15,000 for this is only available
for the fiscal year beginning next July 1 (1931). Therefore, the
socner the manuscripts are prepared the mére time can be devoted to
editing and preparation of illustrations, two important tesks which
would inevitably have been hurried under the old arrangement.

Guidebook manuscripte should therefore be submitted as early
as possible and prefersbly not much later than July l.

Preliminary estimates of length indicate that we shall
probably have more material submitted than can be published within our
appropriation. Therefore suthors are again urged to be as concise as
possgible,

The size of the guidebook is to be the same as those of the
South African Congress, 5% x 8% inches, but with slightly smaller
margins, so that the space occupied by print will be 3 7/8 x 6 1/2
inches. Probably this will run about 400 words to a page.

Manuscripts should be in double or triple space typewriting,
including footnotes. If cuts of previously published illustrations
are available and conform to this gize they should be used., Where
published line drawings of a larger sisze are available they can be used
without redrawing to have new cuts made, Half-tone cuts too large for
the page can not be used; a new photdgraph must be furnished, unless
available in the Geological Survey files.

If it can be done conveniently it is of course desirable to
have the illustrations in shape for publication without redrawing, but .
if necessary a rough draft can be submitted and the drafting done in
the Geological Survey office. If this is done the sketch should be
go clear that the draftsmen can complete the illustration without fur-
ther reference to the author, For many illustrations it will probsbly
be desirasble that all work except the lettering be done by the author
and the lettering added in pencil, to be redrawn., Where a one color
overprint for whatever color is desired, the colored lines should be
indicated by a blue pencil (since blue does not photograph), neot ink,
or an additional tracing furnished showing the part desired in celor
with sufficient tie points, such as section corners, etc., to allow
its accurate superposition,
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It now seems unlikely that colored maps can be printed,
but if such a map is thought absolutely necessary, the manuseript
and proposed map should be submitied early, so that it may be con-
sidered by the editorial committee, and, if approved, work on the

map begun pramptly.

Only photographs that will reproduce elearl; should be
used. TFor many views, ag suggested earlier, line drawings made
from photographs are prefersble. Prints for reproduction should be
on glossy papers If superimposed lines or letters are to be used
on photegraphs, furnieh two prints, one dull with the lettering
desired, the other glossy.

Chairmen of committees are expected to secure the manue-
scripts from authors of the different portions of their guidebooks
in sufficient time to combine and harmonize them and give them the
necessary preliminary editing., If it proves impossible to get the
mnuacripte in reasonable time from all those sharing in the author-
ship, it is recommended that the manuseript available be submitted
without waiting too long for the delinquents, who should be warned
that delay may make it necessary to publish the guidebook without
their sections.

Since the guidebooks are to be Survey publications it is
proper to use franks for the submission of the manuseript and illuse
trations, and a few are inclosed herewith.



INTERNATIONAL GEOLOGICAL CONGRESS

XVIith SESSION, U.S.A. 1932
GENERAL SECRETARY
U.S.GEOLOGICAL SURVEY, WASHINGTON, D.C.

CABLE ADDRESS
INTERGEOL WASHINGTON M&y 2, 1931.

Dr. F. T. Thwaites,
University of Wiscongin,
Madison, Wis.
Through Dr. E.F. Bean.

Dear Doctor Thwaites:

I have your letter of April 23 and will give consideration to
your suggestions in reviging my menuscript. Thanks for them.
wi gg g

Please send me a rough sketech of what you would want to show
on your proposed sketch map of eastern Wiscongin. I had thought of
uging Leverett's map, Fig. 5 of Professional Paper 154-A4,-Lake Superior
region. Do you think we would want both? I think Leverett's map could
probably be put in, folded as a double page plate. Leverett wishes the
explanation blocks grouped so as to show early, middle, and late Wiscon-
sin substages.

I am inclosing a copy of a memorandum for authors of guide-
books of the International Geological Congress.

You will note that, although the Congress is postponed to 1933,
the time for preparation of the guidebook is not extended, and I will
have to delay leaving for the West until it is ready. Can you let me
have your contribution fo the itinerary notes some time during May or early
in June?

Very truly yours,

Geologist.



COMMENTS OF MS OF “QUATERNARY PERIOD IN THE MISSISSIPPI BASIN"

ps 1 I object to the prominence given to the supposed preglacial peuneplains
After 15 years study in the Driftless Area I am as far as ever from :
acdepting such a theory. The fact that Trowbridge was obliged to abandon the
outworn idea that each liumestone upland is a dissected base leveled surface
makes the jdea of old erosion surfaces rest soley upon (a) the fact that a
warped plne can be passed through the crests of the cuestas, and (b) the fact
that the vales between cuestas are of subequal eyevation. The uplands on the
" cuesta crests is continuous down the backslopes to that of the vales and
the same kind of country exists throughout. I can see some suggestion of
a general peneplain which accounts for the crests but I fuail eunbirely to get
any suggestion of a lower plain., The uplaud of the Baraboo Blufis does not
fit in at all with either plain. These and other serbous objections have
been set forth by me in publications and given to Martin for use in his
proposed revision of Bull. 36. I regard the matter as highly contro-
versial and not worthy of much serious energy since if any peneplain
ramnants are still left they could explain only a minute part of the
uplands, namely parts of the cuesa crests, I suggest minimizing the whole
matter. The relation of the drift to the inner gorge of the Mississippi
is another matber. There is no doubt that mueh erosion has taken place
since the Nebraskan glaciation.
ps 2 1Is not Levertt's Nebraskan driftin deep erosion valleys based no1$
on well records and not worthy of much serious thiought?
p. 3 How about pluing-ﬁe Jerseyin whose relations are not clearafter
the Kansan where Levereti now suggests it belongs?! As pointed out by me
in my paper on multiple glaciation as well as in my Qutline of Glacial
Geology it secms as if the eastern geologists mey have made several
blunders in trying to correlate the seabdrd drifts with the Mississippi
Valley. Since your peper is on the latter only why not omit this?
ps 5 I would add that Kay regards the Aftonian gravels as gh cial outwash.
I suggest that the organic remains in them were brought in from tribu-
tary streams
pe 7 %he famous well at Yarmouth must have been dug rather than drilled.
p. 8 Should it not be Jllinoian stage of glaciation?!  Should not the
formation of SILTTILL be mentioned!?
P 9 pe 9 When “"complete disappearance™ is mentioned do you not mean
recession of the ice caps to something like present conditions? See
Outline of glaecial geology. In that I have suggested that the present
course of the Mississippi mey not have been assumed until the early
Wisconsin invasion but may have been to the Illinois River between
Iliinoian and early Wisconsin times.
pe 10 Tie thing which always puzzled Martin and me was not the verity
of a post-Kansan till in northeastern Iowa but the wierd and impossible
daries given to this ice invasion. 9ince studying the late wisconsin
red till in northeastern Wisconsin I have been coanveried to the view
$hat a much larger area was covered by the Iowan ice than Calvin's maps
indicate but that in the roghher countiry the ideatity of the invasion
has been lost by postglacial weathering and erosion. I suggest that the -
question now is simply of correlation and time relations. I personally
favor the assignment of the Iowan to the sarliest Wisconsin.
pe 12 May not much dust have also come from the deserts? I suggest
comparison of present dey floodplain dustes with desert dusis.
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comments, p. 2
ps 13 The differences between the ¢lay %ill regions and the stony drifé
regions which have much outwash, steep moraines, kettles, etec. etec. is not
brought out very well. The coal measures reglons show the flat drift plains
with low smooth moraines. The old drifte extended farther iuto these shale
regions than did the Wisconsin except in central Illinois and central Iowa.

ps» 14 I think a sketch map of eastern Wisconsin based in part on my unpublished
resulis which would show the relative changes in lobation of sarly, middle, and
late Wisconsin would ve a good illustration. If you desire I will prepare
the same with help of Dr. Leighton for northern Illinois.

p. 15 The Forest Bed of Two Creeks deserves mention here. I vemture to make
another suggestion. Since the late Wisconsin of the eastern part of Wisconsin
is clearly a Patrician advance past the iron regions of northern Michigen

I wonder if the outer Wisconsin moraine of northwestern Wisconsin (red drift
moreine) mey mot be late instead of middle Wisconsin., I cannot quite reconcile
the different striae there op the basis of lobstion. *hey look like ehange

in source of ice possibly whole the lake basin was still filled with staggant
Labradorian ice. The existance of stagnant ice masses was long ago suggested
by Maftin and was apparently not thought of by Leverett. If this wild idea

is correct thenm we might have four instead of three Wisconsin invasions, the
Wisconsin of Iowa being the latest. I simp}ygive this 4o think about not to
be regarded as a final opinion. Anyhow, I cannot see Leverett's readvance

of the Labrador glaciediin the Leke Superior basin,

ps 17 In view of fact that the party will see the beaches of Lake Ghicago
would not e fuller deseription of the history of that basin be n order
possibly at expense of eléiminating some of inforuation on eastern U. 8.1

I would included my (radical ) suggestion that the low water stage marked by
the Forest Bed ocoured within Glenwood time. In other words we may have

an early Glenwood stage which is latep middle Wisconsin and a late §leuwcod
stage which is post late Wiseconsin. Or meybe the sup.osed post~laie

Wisconsin beaghes at Glemwood level were originally covered with a thin layer
of red till removed by later erosion and destroyed by later weathering. I
have seen lots of examples of thds in northeesstern Wisconsin.

p+ 17 The stock explanation of the Driftless Area given firsit by Irving and
Chamberlin has been repeated again and again without thinking that when worked
out it was thought thet all ice came from Labpador. When the vast southern
extension of ice occured in Kensen time why was the Driftless Area not
glaciated? Wep there also a Patriecian glacier which not only carried copper
southeast from Keweenaw Point byTblocked the western ice from spreading

as far east as the Mississippi gorge?! I camnnot answer these questions but put
them out as food for thought. Another thing which should be brought out is
that the present topography of the Area is not preglacial bui may be like the
pre~#h consin topography of the adjacent regions. Even if we do not acgept
all of Trowbridge's ideas the region underwent much interglacial erosion. -



& _ April 23, 1931
Dy, W, G. Alden, _

Us 8. Geological Survey

Washington, 2, €.

Dear Dr. Alden:

- Your letters of April 10 end 14 have gone o long Hime unanswored.
Mtﬂpl'eomeao froquently ab this time of yesar that I do not get much time
%0 cuteh up on lettors which vork has to be done st home during evealigs or
on moynings when I have no clasces,

Mr, Boen has turned over all the data you sent to him and I em working
~ on the detailed desecription of the proposed route. I am much pleased thai
you have accopled my cheanges and am poaitive that you will not be sorry,

We must hope for a sirong northeaster nob hmg before the trip also for
a higher lovel of Lake Michigane

. f T Vabhtin sous Sonads 40 your eeerivh whieh § Iops you Wil
see fit to consider and not think o presumption on my part.

Have you a copy of the mimeographed Outlina of Glacial Gedlog; edition
1927% If mtJI will mail you a copy as it gives things in more dotail.

It will be revised soom, I hope.

I gave Mr, Bean two sugzostions which he thought goods (a) that he or I
go over the’j propesed route a few daye in advenge of the pardy end make all
arrangm for stops and o tentative time teble, (b) that we meke up a book
of photographs of things seen along the route and allow nembers of the mrty
to order wha:r.ﬁer ones they wish. The latter may serve to save sous tine
which manben would otherwise take for photography.

Hope to hear from you ahuut the northeastorn Wisconsin reports soon. I
mey be able tqget up a fiold course there this sumser, The goﬁhar has vetoed
the sm appropriation. :

Verytruly yours, B
: Losturer in Geology



INTERNATIONAL GEOLOGICAL CONGRESS

XVith SESSION, U.S.A, 1932
GENERAL SECRETARY
U.S.GEOLOGICAL SURVEY, WASHINGTON, D.C.

CABLE ADDRESS
INTERGEOL WASHINGTON

April 14, 1931.

Dr. F.W. Thwaites,
¢/o Dr. E.F, Bean,
University of Wisconsin, Madison, Fis.

Dear Doctor Thwaites:

I met Kay and Leighton in Chicago Friday, April 10, and dis-
cugsgsed with them very briefly the proposed changes in the schedule of the
1932 excursion. From their experiences with excursions, they feel
quite strongly that the shcedule should not be planned to run after sup-
per, and that the tendency is to plan too much for a day's run and to
rush the PEBEX igo much. The trips in Wisconsin should therefore be
adjusted by*yoghwith this in view.

Leighton does not object to making the final trip Harvard, Ill.,
region to Chicago. He favors dropping the eighth day trip of the former
schedule (Chicago to St. Joe, Mich., and return).

Very truly yours,

N Ol

Geologist.



INTERNATIONAL GEOLOGICAL CONGRESS

XVith SESSION, U.S.A, 1932
GENERAL SECRETARY
U.S.GEOLOGICAL SURVEY, WASHINGTON, D.C.

CABLE ADDRESS April 10, 1931.

INTERGEOL WASHINGTON

Dr. F.%. Thwaites,
-  c¢/o Dr. E.F. Bean,
University of Wisconsin, Madison, Wis.

Dear Doctor Thwaites:

I wish to thank you for your letter of April 1 and your sug-
gestions concerning the glacial excursion of the International Geologi-
cal Congress. I expected Dr. Bean to confer with you and others in
arranging the itinerary and the notes for the guidebook. What I sent
was largely in the way of suggestion as to what might be done. TWhether
we go as far northeast as Manitowoc and Two Rivers, Wis., depends on
whether or not the distance can readily be covered in the time available;
weather conditions must also be taken into account. It may not be neces-
sary to spend much time on the Wisconsin terraces or to go through Madison,
but go directly up Wisconsgin Valley to Baraboo. See accompanying sheets
for suggested changes.

It may be better, as you suggest, to continue awhile after sup-
per. Nine o'clock might not be too late to run into the place of night
gtop. I do not think the days should be too crowded, but you folks who
are handling field classes probably know better than I what can be done.

I am inclined to think it better to go east across the head of the drumlin
area rather than by way of Montello and Ripon.

We will, of course, not need so much in detail for the guidebook
ag you have in the schedules for your class trips.

I am sending this letter through Dr. Bean and am forwarding
copies of it to Doctors Ksy and Leighton. You folks can go ahead on this
schedule and I will let you know if Kay and Leighton have any adverse com-
ments.

Very truly yours,

W & alde—

\u|k1?r

Inclogure. Geologist.



Suggestions for revision of schedule of Glacial

Excursion for International Geological Congress, June,1932.

Third Day
(See former schedule).

End at Prairie du Chien, Wis;, instead of West Union, Ta.
Fourth Day

Go up Wisconsin Valley over Bridgeport et al. terraces;
outwash and moraine north of Prairie du Sac and north of Barabooj
see gome Driftless Area; Baraboo bluffs and gaps; north to Kilbourn;
Dells of Wisconsin River.

Fifth Day

Fagt via Portege, Beaver Dam, Horicon, across head of drum-
lin area; north to Fond du Lac, or on to Manitowoc.

Sixth Day

Forest bed between middle and late Wisconsin deposits near
Two Creeks varved clays and beaches; Menitowoe to Valders quarry
- where crossed striaze show shift of movement (may omit Valders); south
to see overlap of late Wisconsin red drift on middle Wisconsin moraines;
west through moraines and drumlins, to Niagara escarpment; red and gray
drift; moraines and drumlins and eskers south (possibly Iron Ridge?) to
Oconomowoc.

Seventh Day

y ' South, - recessional and. interlobate moraines, lakes and
terraces; Riehmond interlobate angle, moraines and terraces and buried
valleys to Lake Geneva region and south %o Harvard, T11,

Eighth Day

(Seventh day of former schedule) - Harvard, Ill., region
to Chicago, and omit the trip to Indisna and Michlgan suggested before
for the eighth day.




R April 1, 1931
: Br. W. G. ﬂden,

U. 8. Geological Survey,

Washing‘bon, i G..

Dear Dr. Aldens

I was 1n£ormod yosterday that the route for a glacisl geology
excursion of the International Geological Congress through this state
-had already been decided upon. This was the first official intimation
I had received that such an expedition was planned.

Mr, Bean informed me that three entire days are alloted to this
state. It seemed %o me that with my experience in taking classes in
glacial geology on such automobile trips gained during the last ten years
I might be able to offer some suggestions before it is too late.

With this thought in mind I em enclosing route directions for
the two two dey trips as taken last spring. Of course I thoroughly realize
that some of the things we take in are hard to reach and that the details
would of necessity heve to be changed to suit the different needs of the
proposed trip.

I beg loave to suggest that if at all possible the interglacial
forest bed at Two Orecks be visited, So far as I know thei is the only
chance foreign geologist would have to seo a true interglacial forest.
Although now only very briefly described in published material the deposit
is well worth seeing., I have had a graduate in botany working on the
remains for nearly a year. NHe has some 19 species of mossss, some new to
North America, 7 species of mollusks, as well as other things such as
trees, beetle excavations, mites, fungi, etc. The deposits show the
relations betwean the “ate and Middle Wisconsin drifts in a remarkable
menner. ™earby one can also see post-Late Wisconsin beaches and varved
clays, the clay pit at Menitowoe in which the varved clays lie in the same
stratigraphic rolations as at the Forest Bed, and the crossing striae
at Valders, now betier understood than when you saw them so long ago.

On the way to the region one could also visit the drumlin belt east of

" Fond du Lac which I now interpret as evidence of a change in ice direction

between Early and Middle Wisconsin times,

I make bold to suggest the following idinerary: First day,
start at Prairie du Chien and pass lightly over the Bridgeport terrace
which in present state of knowledge is not well understood; keep on up
the Wisconsin valley to Prairiedu Sac and night at Bargboo, with some side
trips into typiecal Driftless topography. Second day, the Dells, then
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east through rather uniteresting country to be sure but paat Montello
granite, Ripon gravel seam (if worth while?) and Green Lake to Fond du
Lac for night although possibly Manitowoe might be reached. Third day,
the Fond du Lac drumlin region, the Late Wisconsin border now well seen
in cuts on Highway 23, Valders quarry, possibly Manitowoe clay pit, the
Forest Bed, then go south along the interlobate moraine to Hartford or
Oconomowoc. At the time of year suggested for the exdursion it is
desirable to travel rather late in the evenings since the time after
dinner is apt to hang rather heavy. When trips are made late in the
spring I often run until 9 P. M. This program would involve slightly
lengthening the stay in Wisconsin for the interlobate angle and the
drumlins would have to go over to the fourth day. However, on thinkiag

over I am not sure about this. Too much time is given to the first
day. ‘I rather think that the night could be spent at Kilbourn. Then the
second night at Menitowoc and the third at lLake Geneva.

I have found that 150 miles is sbout the limit of a days run if
there are many stops but if you continue after dinner than 200 miles is
not too much. However, i% is best not to make such an excessive distance
for more than Ane day. Otherwise everyone gets too tired.

In the southern part of the atate I have little to suggest.
Drumlins aro well shown along Highway 30 west of Delafield. The angle
between the Darien or West Shicago and the Marengo Ridge moraines in
northern Illinois should not be missed ms it is most instructive as to
a lapse of time between Early and Middle Wisconsin time.

I trust you have not forgotten my last suggestion as to cause of the
red color of the Late Wisconsin in northeastern Wisconsin namely that
the ice of that substage came fwem the Patrician center past the Marquettie
end Gwin iron distriota.

I hope you will not think it prsaumptuous Ior me to offer these
suggestions,

w:!.th best regards,

Very truly yours,

Lecturer in Geology
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ROUTE LOG FOR EXCURBION €-3, 16th INTERWATIONAL GEOLOGICAL CONGRESS 52’;“:;;"__.*
GLACIAL GEOLOGY OF THE CENTRAL STATES Wm

Prepared by Fe Te Thwaites, University of Wisconsin

Note: On account of the uncertainty in reg&rd to carrying out the
trip ull of the route was not logged. OSeveral cars were used and the mileage
readings have not all been corrected. Datz on the parts not logged were taken
from topographical and highvay meps. Drivers should reset speedometers from
time to time as mo two such imstruments ever check exactly. The writer is
personally respomsible for all statements and opinions herein expressed.
See Guide Bock for interpretatioms held by U. 8. Geological Survey.

August 3, 1933

0.0 Junction Us Se 18 and Wise. 27 in Prairie du Chien. Turn right, south,
on 18,

7 mine. run over very level seandy outwash plain of Wisconsin glaciation.
Bluffs to left 560 ft. high, capped with Galena dolomite.

3.4 Bridgeport terracec on left. BSec Guidebooke Enter valley eroded in
torrace.

3e7 STOP 1 10 mine Purk cers in side road to lofte. Out shows pebbly
sand of 125 ft. torraco ( 740 A. T.) bunked aguinst side of Lowor
Magncsian dolomitc bluffe This matoriul in which the bedding dips cast
is probably a slack wutor doposit on dovmstrceum side of rock hill.

It may bec much younger thun the highest or 190 ft. terracc.
Proccod cithor cn foot or in curs to visit now cuts in high torrecc
along Us S. 18. ©Shovel will be nocded.

4,9 STOP,2 20 mine Discussion of Brldgogort torreco hypothoscss (o) Till
of Kowetin glacior, (b) outvash from Kcpotin glecier, (c) outvash dovn
Wisconsin River ot timec vhon rock bottom wis higher then ot proscnt.

Under lest hypothcsis cll trocos of this level have been dostroyed up=
strocm vthorc bod rock is sindstonc instcod of dolomitc as it is heroe.
An crosiom imtorvcl thon followed cnmd the terruco wos disscetcd before

the 100-125 foot fillfing wus dopositcd. Those torrocos were in turn

croded boforc the curlicet Wisconsin glicictidne Attontiom should bo
dircetcd to charceter of the pebbles cmd to dircetion of dip of fore=
sct beddinge 30 mine run to noxt stop.

549 Junction with Wis. 60. ¥Koop lcft on 60.

10,0 Locve Bridgoport torrcccs The writor interprots seovorcl of tho valloys
in the torroce as suporimposcd om cn oldor rock topogrophy s ¢ rosult
of velley filling. '

17.0 VWouzckoe Cors will leove maodn highwey to pass grovel pite in old terrace
dcpositse STOP 3 horo or om ridge 1 mile abovos 15 min.

19,0 DMouth of Kickapoo Volloye Noto."underfit" strcom in smcll mecnders
on floodplcin within huge ontronched or ingrowm bonds. Highor up the
vi.lloy somc such bonds hove beon cut off probebly ae result of pro=
Wisconsin villey fillinge ©Such phcnomonc. do not prove decrcoscd volume
of thc Kickepoo but rother the chemge in conditions duc to clluvicl fill
in rcsponso to blocking of outlect by glo€icl outwoshe

20,0 STOP 4 Grovel pit ot Portor School 20 mine This pit is in whot the
writor @ntorprots us ¢ torrccce younger them tho highost Bridgoport

_ _ , torrcece It is 75 to 100 fcot cbove the rivor cnd moderctoly crodede

Vol _15 mine run to noxt stop.

27.0 Bridgeport bridgchcnds. - STOP 5 Climb Ecstor Rock 350 fie high for
discussion of terricc problem cnd physiogruphy of UWisconsin ¥clloy,

30 mine stops 1 hre 20 min. run to ncxt stop.

Turn right onto U. S. 61 tnd cross torrcceo of Wisconsin Rivor ot Boscobels

Two Wiscomsin torrccos orc proscnt. The lower onc is 12 to 15 ft. cbove

the floodplcin cand wee crodod from tho higher terroce by the woters
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from Gliucicl Lokes Oshkosh during tho rotroct of the Middle Wisconsin tnd
during Lote Wiscomsin time. The highor tcorroce woe deposited during the
formotion of the Middlo Wisconsin.

Continuing south from Boscobcl on 61 wo wscond the coursc of Crooked Crcck.
4s in ©l1l other tributorics which heod im tho Driftloss arcu, this volley wos
aggredod to moot im port ot loust the filling of outwuch in the moin stroun
which curricd glocical drocincges Moondoring om such fill has lod to the for-
motion of ropids cnd fulls wherevor the stroum found itsclf superimposcd

on rock spurs whon orosion of the filling pormittcd cmtrenchment.

Tho strotigrophic column south of Boscobol imcludos in asconding order

the highly glcuconitic Fromconic sondstone ( Combricn), the yellow and red
dolomitic siltstonc und groy fine groined scndstonc of the Trompeclecn
formction ( Combricm ), whoso top wos formorly cclled Jordom, the groy
dolomitcs of the Lowor lizgnosicn group ( Oncot: cnd Shokopoo, Ordovician),
the soft but crog-moking St. Poter scndstonc (Ordovicicn), the Platteville
dolomito tnd limcstono (Ordovicitm), und the Golont dolomitc (Ordovicica)s

41.0 Fennimorce Turn lcft with U. Se 18+ From herc ocst the routc follows
the frmous Militory Ridge which is tho erost of tho Goleme~Plotteovillc
Cucsti.e Tho country is morc rolling than is cppuront to the cyc, for
the subcqual cleovotion of the ridgos blends in tho distancce into the
gsombluncc of ¢ ploin. This "pluin" constontly rotrecats from tho obscr-
ver like ¢ "will-o=tho wisp". 4s a mrttor of fuet the uplond is typiccid
"dolomitc topogriphy." Noto scorcity of sink holess The stocp-sided
vi.llcys occur only wherc crosion has cut through to thc scndstoncs.
Eorly geologists ussumed thot this uplond wos o rommont of o penoplain
cnd thoet the sume surfoce cxtondod to tho morth boveling weross the
older formctionse It is knowm, now thot topogrophic mops hove boen
mede, thot such is cnothor illusion. Thore is roclly o morked scrics of
disscctod cupstus whoso escorpmonts ring cround the pre-Combricm
highlend of northorn Wisconsin. Similor uplonds occur clso on tho
Nicgoron of Illinois cnd Towa, the Lower Magnosiun of Wisconsin ond
Minncsotu, the Frimconii sundstonc in Wisconsin, cnd somc of the shalc
horizone in the Ecu Clcirc formution (Ccmbricn) of Visconsine ‘
An importocnt foetor in their formction is the prescmeo of clay or shole
vhich cets as o roof in protccting the underlyimg rocks from voecthering.
Tho uplonds on the dolomitos bovel the formotioms to o slight dogreo,
but this is = normcl cffoet from the fuct that tho crosts of tho cucstos
hcve beon oxposed to the woather much lomger than hove the valcs where
tho ovorlying formation hos boom but rccontly romoved. To ascribo
every uplond to former penoplainction roquires too mony ponopleoins
cceh too closcly controlled by geology to be crcdible. Bosidos, the
scne bonch cffeet is notoed within velloys wherover such cut dowm to
the proper geologie horizon.

6840 Dodgovillce Turn right cnd stop ot Hotcl Higboc for lumche 45 nin.
Return to Us S. 18 cnd go cust. 40 min. run to noxt stop.

86.0 Drno County linc = deotaziled log begins.

8645 Bluc Mounde Turn lcft under Re. R. on County Highwoy Fe

87.0 Turn lcft up hill on F.

87.3 STOP 6 ot omtrcmeceo to Boll Porke 15 nin.

Thonce comtinuc north on Fe.

87.8 OSTOP 7. 15 nine Discussion of poncplain probleme. The viow from hero
displays the rcosen for the corly miscomecption of tm nll-cmbracing
uplcnd poncplnin os the oscurpmemt ccuscd by the Ste Potor scndstono
(wvhosc thicknoss varics groctly) is invisible from bohinde. Trowbridge
cbendoned this idot. in fuvor of two ponoplnin lovelse Of those the
older (Dodgcville) cccounts for tho srosts of the cucstce cnd for tho
level uplond of the Bornboo Remge (Huromicm quirtzite) vhieh com bo
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soon from heres The lowor surface (Lancastor) lios roughli, 200 foot bolow and

accounts for the upland on the Lowor kagnosian north of hdros It also occurs

on tho bluffs along Mississippi River and in tho valo south of lHlitary Ridgo
cucstas Trowbridgo rogards the ridgo north—cast of Prairic du Chon botweon

Iississippl and Kickapoo rivers as a "bridgo" botycon the NMedgavilloponcplain

on tho cucsta of Military Ridgo amd on the Magnoisan cucshi so Hho norih,

Although rocognizing tho pessibility of {this oxplamation tho wrijor hogr o

ask somo quostions: (a) How is it that thoro is no difforcnco ia desrsc of

disscction of tho Lancastor amnd Dodgovillo gurfaces?, (b) How is it that at
all points rock control is tho dominant factor and ic capable of cxplaining
all tho facts?, (¢) How is it that onmc finds oxactly tho samo type i uop-
ography down tho back slepo of overy cucsta making a transition bohwrooa %ho

t#d uplend surfacos?, (d) Why should an unorodod romment of the highor surfaco

be loft botwoon two of tho largost stroems rathor than far from stroamsi, mmd

(o) How can tho upland of the Baraboo Rango bo fittod into the pichkuru?

It nmay be addod that tho “fopographic unconformity" boiwoon tho upland ma '

valloy sides is overywhoro capable of oxplainatien by rock comtrol. amd thal

thoe uplond gravols and tho rarc ingrovm bonds do not in themsolves prove s

Turn ears around and roturn south an F, 30 min to nox’ stop,

838+5 Turn loffon towm road.

8846 Sink hold on right

8942 Rojoin Us 8. 18, kocp ahoad on 18,

100.2 #t. Potor oscarpmont poorly dovoloped as sandstonc is thin hore,

100,9 Torminal morainc ahcad on skylinc, T

10340 STOP 8, 10 mine Park cafs just oast of R. Re cloar of pavenonta
Wolk back and up track to soc post~Illinoian rock gorgo duc to
divorsion of stroam by Illinoian torminal norainc. '

" ‘urn back to cars and continuc on 18, 7 mine to noxt stops
10342 TIllinoian torninal to loft indistinguishablo fron rock hills,
103¢5 Cut in old drift overlying disintograted Lowerlagnesioan dolomitos

"~ DRIVE SLOW to scc bouldors in roesidium.

104,0 Jommstowm Morzinc cast of stroan, Gontinuc on 18 to

104,8 Vorona, therc turn right onto Wis. 69 south on main stroct.

10542 Turn half right with 69.

10548 STOP 9 to soo gravel pit in eutwash just outside moraninc of Middlo
Wisconsin. 10 min., 8 nin to noxt stop. Tuian cars around and rotraco
way out going weost on 18 to odge of torminal.

10746 Turn right into town road.

10844 STOP 10 10 min, On crost of Johnstowm Moraincs Unglaciated or
possibly old drift covorcd hill aeross ravino cut by marginal drainago.
10 min to noxt stop, :

108,9 Turn loft loaving torminal moraines Looss—covored outwash torrace:
oroded by wators from oast of ondumorainc,

109.8 ZPurn loft (wost). '

110.0 Furn right On outwash torracc soon roaching foot of torminal morainc,

11l.l STOP 1ls 5 min, Drainago outlot through Jolmstowm Morainc.

Continuo ahoad, 15 min to noxt stops

1117 Turn left, CAUTION: usc socond spced dosconding hills

112,3 Turn right., ©t. Potor ouberope This cowntry unglaciatod,

11343 Turn right ond irmediatoly loft. . Road rclocated since map.

11445 STOP 12, 10 nin. 3 nin to noxt stop. Deprossion enclosed by ondmorainc,

115,1 CAUTION: eross nain road, kcop choad, ;

1152 STOF 13 To soo underground outlot from doprossion. 3 mnin.

© 6 ning to. noxt stop,

117,0 STOP 14, Cui in torminal morainc which horce bonds wost into valloy
to norths Vory bouldery tills 5 mine :
Tum right (morth)s CAUTION: uso sccond spoecd on stoop dosconte

© 10 nin to noxt stops Conbtinuo to Wis. 1l
118,0 Turn loft onto 11 and go wost crossing low ondmoraino (Jolmstown).
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Turn loft into side roads STOP 15, 15 nine 35 nin to ond of day's run.
Fron this point tho contrast botwean the croggy hills of tho Driftloss
Aroo and tho smooth rock hills of the glaciatod aroa is most striking.
Tho ondrioraino insclf is, however, not vory comspicwous as it is covercd
by outwosh and orodod by drainage from farther casts Noto boulder
concontrato along tho stroam causcd by wators from sccond or lilton
Morainos 2/10th nilc dowm this road is a gravol pit in tho outwash.

For nony yecars the Driftloss Arca has boon hold up to studonts as an
axarplo of what the adjacent glaciatod counmtry looked like beforo
glaciation. It is nocossary to roalizo that mot oll of the glaciatod
country originally had as rough topography as horce Fron 3ast Bluc
Mound tho contrast botwoon the very disscctod country north of

Militory Ridgo and the dolomitoe uplonds to the south is vory cloar,

Wo nust also distinguish botwoon proglacial and pro~Wisconsine Assurodly
nuch orosion went on in the Driftless Arca during tho Plaistoconc.
Howovor, nost goologists do not agroo with Trowbridge in thinking that
tho "Loncostor ponoplain" was dissoctod almost ontircly sinco Nobraskon
tino., Many yoars ago Chamborlin and Salisbury tricd to noasurc the
inportanco of glacial erosion in snoothing the glaciatod arca by compa. -~
ing the averago depth of residiunm in tho Driftloss Aroa with the avoer-
ago depth of drift in tho glacictod district, #lthough thoy scen to hao
undorestinated tho formor the faet that much of the drift eloarly was
derived fron comparativoly frosh bed rock is conclusive ovidonco in
favor of glaciol romoval of crags, lodgos, and snmall hills, This fact
is horc demonstrotod, On tho othor hand, tho writor has always boon
conscrvative in accopting glacial orosion of large basins as ot MMadison
or in tho Greoat Lakos. Continontal glaciors lacked the sloping bascrniont
of nountain glaciors. %Thoy woro not ico rivors and active flow nust
have boon confined to a marginal belt of possibly 150 niles. This

belt of moving ico migrated outward during glaciol oxpansion, Tho nain
advantogo of o glacior ovor a stroan in orosion is the plucking of largo
nasscs of brokon bod rock. Abrasion nust havo boon unir,lportant.

Ovor much of $ho glaciated area considerable deconposcd rock is loft

and the forms of tho hills arc not rolatoed to dircction of ico novenont .
Turn cors around and roturn to 11,

:urn right onto 11 and rotrace route for some distancc. Koop on 1l,
Narrow placo in volley is preglacial divido botwoen iisconsin and Rock
bagins. Glacial doposition noved tho divido to cast of liddloton,.
larked recossional moraine, part of Milton syston, Ico nust have still
boen noving to mako this norainc. HEast of hore valloy is oceupiod by
pittod outwash for sovoral nilos,

Ico conbact face, Flat on loft was sito of postglacial Bxtinet Lako
Middlotons ( Soo again tonorrow.,) :
Middlotons East shoro of lakce Pick up Us Se 12 and kcop ahoad.

Curve right with 12, Outor odge of nain part of lElton Moraino. >
Turn loft off 12 on pavod roade Fron horo follow lako shoro drivo.

Most of tho hills are mado of rock nuch of which is doeply woathored.
This nokes oxtonsive glaeial orosion of solid rock inprobablce

Maxirun depth of drift noar Madison 372 foot below laoke lovels

Haxinun depth of lakos 80 ft. Hills at tho Univorsity arc composcd

of sand and silt with somo till on sidu toward lako, Appoar to be a
slunpod or shoved doltaic morcinc dopositod whon ico had shrunk into
loko basins and noy have becoue stognant. Sovoral hills in the city

aro porfcet drunlins,

Night stop at University Club on Stoto St
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Corner of Park and Unlver31ty in Madlson. Keep west on Us S 12,
Turn right (north ) in Middleton. 50 mine to first stop.
Cross Pheasant Branch. Postglacial stream piracy has drained Extinct
Lake liddleton into Lake Mendota. Formerputlet was to west to Wisconsin
Rivers, This process would in time restoré the preglacial divide.
Beyond the lake basin country is thinly drift-covered rock hills.
Pitted outwash plain in valley.
Gravel knolls of a higher outwash terrace or kame terrace.
Divide between Yahara and Wisconsin drainage. Note kettles on hill tu),
In such rough country the ice probably stagnated soon after reaching
its moximum, It is difficult to trace any continuous moraines.
In clear weather Blue Mounds mey be seen on left,
Pitted outwash in valley. Some morainal deposits occur along the
sides but rock control is dominant.
Gravel pit on left was used for paving U, S. 1l2.
Valley eroded in outwash by outlet of lakes to easte.
Part of Johmstown moraine to right projecting above outwash which is hers
cut up by postglacial gullios.
Descend from high outwash terrace to Wisconsin Rivor,
Wisconsin River, Note the sand bars.
Turn right at traffic light. ( U. 8. 12)
STOP l. 3 mine Viow of torminal moraine across River, erodcd outwash
torraces, and unglaciated hills (Round Bluff and Blackha:k BLluff).
7 mine. to noxt stope
Asconod from terrace to high outwash lovel.
Turn right into private drive to dam of Wisconsin Power and Light Co.
Johnstoim moraino hero crosses Wisconsin River and may bo scen to loft.
STOP 2 Park cars on gravel and walk to od&o of bluff.Opposite is
Blackh Bluff which wos a nunatad) at maximum of Middle Wisconsin.
Doscend staygs and sco to right till of Johnstown Morainc overlying
outwashe CAUTION, do not lcavo tho stairs as slopo has been planted
to grass to chock orosion. By going down the stairs and turning right
at the plant an cxposuro of outwash may be seon in new pit. Weidmaon heold
that this oxposurc of outwash under the morainc domonstrated that the
terracos are of pro-iisconsin ogo, MacClintock showed the orror of
this viowe Tho dam is founded on sand and it has boon a sorious problom
to provont orosion from undormining it. 20 min. stop.
Roturn to coarse 8 min to noxt stop.
Rejoin 12 and turn right. Follow 12,
Drainago outlet through morulno and stroam channecl in outwash woll scon.
Turn left into tovm road.
Furn right at school housc,
STOP 3, 5 min, Kottle in outwash with pond gerchcd on silt.
Note well drilled for latc ox~Governor Phillip on wost sidees This woll
disclosod a layer of till bolow the outwash, This domonstrates a dual
maximum of the Middle Wisconsine. At the first advanco the ico locally
wont farthor west than it did whon the Johmstowm Moraine was deposited.
A block of icc was loft hore on rotroat of tho icc fromt. It was buriod
by outwash. The icc front rctired scovoral miles and the outwash scon
at tho dom was laid dowm. A readvance then rosulted in the balance of
movement and uﬁstago which formed thc Johnstowvm Moraincs Tho moraine
of tho carlior maximum is probably tho Brooklyn Morcine which occurs
south of Madison and waos formorly corrclated as probably Early Wisconsin,
§ min to ncxt stop.
Hojoin 12, Koop ahoad.
Turn right onto County Highway 2. STOP 4, 3 mine To north thorc is
an alluvial fan at foot of Daraboo Bluffs of Huroniam quartzito. The
fon has been disscetod and is covored with looss as is much of the
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outwash, Similar grovels to those of the fam occur farthor west and aro

known to bo of pro-Wisconsin agoe.. 15 min, to noxt stop. 3
13644 Pinc Hollow on loft, youthful gorgd in quartzite in bottom of honging

3740
40,4

4] .1
4l.3
41 .4

valloye Causc of hanging doubtful, possibly cliff cutting of Cambrian
S00le
Turn left. CAUTION: stcop hill ahoad, uso goars.
STOP 4 35 min. Pork cars closc to right bank and walk to top of West
Bluff overlooking Dovils Lako., From this point the morainc can be scun
at both onds of the Lake., History: () pro~@ambrian scdimentation,
(b) pro~Combricn mountain moking, (¢) pro~Cambrian ponoplaination
loaving quartzitec as monadnocks and forming wide mature valloys in the
bluffs such as that west of the Bluff, (d) Cambrian to Silurion sod-
imontation concoaling quortzito ontiraly.( Dluc Moumel1716 ft, hore
1460.), (c) orosion by superimposcd stroams oxhumed much of oldor
topography ond made now gorgos with cliffy sidos; gorgo then 900 ft,
doop, now 500, (f)} carly Ploistocono outwash fillcd gorge to about 100
feot bolow lake lovel, (g) Middlo Wisconsin glacior split by bluffs
to cast closing in loke basin; wator in lakc oneghighcr covering ploins
ot both onds but no definito outflow channcl knownl unless along ico
front to northwost, (h) ico retired from morthern part of morainoe
allowing waters to orodo chomnol now followed by railway and roach
lovol of Glacial Lako Baraboo,about 980, (i) prosent conditions.
The lovel tops of the bluffs aro parts of an oxtonsive ploin which velifbs
from 1400 to 1500 foot olovations Duc o cithor (a) stream orosion or
(b) marinc planation during Palcozoic sodimontation, Timo of formation
oithor (o) pro-Cambrian subacrial peneplain, (b) Paloozoic marine plain,
or (¢) post~Paloozoic subaorinl ponoplain during romoval of scdimonts.
The writoer favors marinc theory bocausc of (a) oxtremo flattnoss, (b)
prosoncc of coarsc boulder conglomorato off odges of summit flats,
(c) proscncc of rosidium of Palcozoic formations on uplond, Tho famous
potholes on Zast Bluff wore formed after duposition of Palcozoic sedimonts
and boforo thoy wops orodod away. Tho pro~Cambrada drainage at the lake
was probably to nonh. Lator o suporimposcd stream (Wisconsin River)
widoned oand dcoponed this volloy as shown by honging valloys southoast
of the lakcs. Roturn to cors., 30 min to noxt stop. :
Torminal morainc corsscs road and combtinuos to northwost.
Join Wis. 123 (paved) i
Turn loft off 123 onto Wis. 159 and go wost across torminal. From torminal
can 800 in samo viow (a) torminal, (b) doltaic outwash plain, (c) pro-
Cambrian maturo topography on quartzito (oxhumed), (d) gorgo duo to
suporimposcd stroam, (¢} upland ponoplain. -
Join U, Se 12 ond turn right (north)s Unglaciated roek ridge to wost.
Sontinuo north over dolta depositod by glacial stroams in odge of Glacial
Loke Baroboo, '
Top of torminal morainc.
Loave 12 by kooping strai..ght choag dowm stocp hill. CAUTION: dangorous
Re R. crossing over main line of “hicago and Northwostorn.
Rejoin 12 and koop straight ahcad.: Torminal moraino to loft and ahound,
Top of torminal. Brodod odgo of dolta ahcad.
&dgo of delta whoso top marks lovol of Gloeial Loke Wisconsin in valley
of Wisconsin Rivor. Outlot to East Fork of Black Rivor.
High hill to loft has glacial pebbles on top above lovel of lake, Origin?
Artificinl lake in post~Wisconsin gorge of Dell Creock.
Polton. Purn right with 12, Postglacial gorgoss Farther on pass into
proglacial topogrephy in Eau Claire sandstone (Gambrian). Top of
Eou @lairo is marked bonch ccused by thin layor of shalc.
STOP 5. Pork cars at right undor trecs and walk to old elay pit. 10
min. to scc varved clays of Glacial Loke Wisconsine 5 min to noxt stop.
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Turn right onto U, S. 16. Cross river ond koop to left onto main
stroct of Wisconsin Dolls or Kilbourn. :
Traffic light. Choractor of stop ot the Dolls is not softlods The
full boat trip takes over two hourss The Dolls owe their origin to
the diversion of Wisconsin River by the Johnstovm Moraine to the ocast.
Proglacial coursc lay cast of morainc. Hore tho river was superimposcd
on a spur of Eau Clairc sandstonc. Erosion has produccd mony striking
scenié fontures cspeeially where thgsandstone is cross bedded but the
goologic and physiogrophie¢ fcatures aro by no moons as variod as at
Dovils Lokc, Continuc cast on U, S 1l6e from STOP 6. 15 min to ncx:.
Turn right with 16. Eroded doltaic outwashs
Gravel pit. ;
Top of Johnstown Morcinc.
Loave torminal moraine and ontor big swampe 4s the-icc front meltced
back from the Jolmstovm Morainc the lovel of Loke Wisconsin was
mointained until tho cast ond of the Boraboo quartzitoe bluffs was
cloarods Thon tho watirs foll to the lovel fixed by the top of the
rock spur ot tho Dolls. Z®rosion of this destroyod the last romonant
of Lake Wisconsin and cast of tho morainc another body of wator,
Glacial Lake Oshkosh camc into oxistonce. This had its outlct where
Wisconsin River crossos tho moraines above Prairio du Sace

STOP 7, 5 min, Forcsct bodding in doltaic morcine deposited in
glacial lakes The rogular shape of this morainc ( MElton?) suggosts
that the glacior was moving ot timo of formations 20 min. 4o noxt.
énothor deltaic morcinc, :
Pittod outwash plain ot Portage indicatos that lovel of Glacial Loko
Oshkosh in Fox and Wolf valloys to north nover oxccuded this lovel of
cbout 830 ft. Highor boaches arc known to tho north but the oxtont to
which thoy have boon doformoed by postglocial carth movemont and tho

to which thoy arc the doposits of local lokes shut in by an irrcgular
icc morgin has not boon dotormincds. Aftor tho rotroat of the Middlo
disconsin ico Lokc Oshkosh coased to oxist, It was brought back again
by the rcadvance of tho Loto Wisconsine. The beachos of this lator
loke have almost certainly not beon doformed.

Portoges Routo from horc to Waupun not loggods Lunch at Hotel Raulf
¥or soveral milos ocast of Portage the routc is over a pitted outwash
plain cpparontly formed by draincge from isolotod stagnant ico massos
loft in vallcys to the cast during the rocossion of the Middle Wisconsin.

ho paucity of morainos formed of till znd thercforoc the product of
nmoving ico strongly suggosts that intorvals of stagnation offceted the
ico shoot at loast toward itg odgos. Such a condition could bs brought
about by lack of snowfalle *hon tho odge of tho iceghcct would flow
out until oquilibrium wos roacheds Movoemont might be reinstatoed wither
by inecroascd precipitation or by moliing back of tho mrgin to a steopor
slopce About 1 hr. 45 mine to noxt stop. Highway 33 to Fox Lako.
Cross Groon Loke Morainos e
Fox Lakc, Loave 33 and pick up iis. 68,
Waupune Pick up U. S. 151, straight ahoads .
Betweon eupun ond Fond -du Lac the routo crossos the ilaupun, Rush
Lako, ond Ste Anna Moraincs, an important group of rocossioncls which
are probably the pfoduct of 4 roadvanco of the Groon Bay Lobos
Esker on right
Notc Nifara cscorpment on right.
Lonartfno. Outcrop of Galona dolonmite ingtroan bods Ridge to cast is
St. Anna Mérainc, '
Mordainal ridge at bordor of rod drift or Latoc Wisconsine Tho rod $ill
probobly nontles o ridge of the Middloe Wisconsin groy tille  The color
which is so charactoristic of the Lato ifisconsin in this distriet is
duc o two factors; (a) during the rocossion rod clays colored by draina
frgm the iron ranges of northcrn Michigan woreo dopositod to be ludor



: sifice :
plowed Bp by the icc moking o very elayoy till, and (b) tho Lato ﬂigconsin
icc in this rogion camc from the Patrician contor and thus passecd direcetly
across somc of tho iron rangos. South of this ridge o glacicl laoke dischargod
to Rock River through Horicon Marsh which was thon o lakce :
137¢5 Wond du Lac~traffic light. Tura loft ond thon turm right ot noxt
cornor onto Qounty Highway TeWo aroc now in bod of Loko Oshkosh.

14044 Turn loft (north) onto County Highway K.

141,0 STOP 7¢ 10 min. Gravel pit showing marginal doposits of Middlo
Wisconsin overleoin by rod cloy of Later Glacial Leke Oshkosh ond thi.
rod till of Lato Wisconsine nin. to ncxt stop.

141.7 Turn loft onto Wis. 23. : : :

141,9 %urn left into gravel pit for STOP 8 805 ft. bar of Later Lake Oshkosh
showing rod claoy stain and lonses of porfcetly cssorted gravcl,

Bar must havo boon built by northerly winds blowing off icos
Roturn to road corncrs to caste 15 min to noxt stop.

142,1 Iurn“ﬁgfth on K ond go north along foot of Niangora cscarpnents
Noto Mthat springs on top of undorlying shalc have causcd much post~
glacial sliding, '

144,2 Turn PghY onto Wisconsin 31, :

144,5 Turn loft at Pocblos following 31. From herc north the highway follows
on or closc to the 805 f4. boach of Lator Lakc Oshkoshe Moximum level
of 830 ft, is not shovm wgll horc.

148,4 Turn right onto County Higiay Q and makc STOP 8 at fop of steep riso.
10 min, Tho road guttor mBrthoast of the housc shows what soums to
be boach gravel of Barly Lekc Oshkosh ovorlain by rod till.
£ovotion about 850 but this doposit may not have boén made in o laoke
which was joinod to that which dischargoed ot Portages 1 min to noxt,

148,6 Turn right onto town road.

148,8 STOP 9, - Viow from Niagara cscarpmont ovor lowland floored by Gidend
dolomitce  Tho Richmond shalo is conmcoaled by drift. Noto tho straight
ond rogular outline of the oscarpmont, Martin aseribos this to gloecial
orosions - The faet that tho fissurcd dolomitc lay on s6ft slippery
shale offorud an optimum condition for glacial orosion. The Niagara
oscarpment was very important in directling the glacial lobus although
tho Groon Baoy Lobe on tho wost ovorrodo it for some nilcse The foet
that so insignifican¥a focture affoctod lobation scoms to show that
continontal glacicrs worc not ico rivers but joozed out along the nergin
whore tho slopc sufficiont to permit of gravitational flow was maintaincd
during growth of the ico sheot at loast by radiating winds which brought
snow to tho margin plus deposits frou impinging cyclonic storms.

This fundanont diffeorence from walloy glaciors nay woll givo us pausc
: vith rogord to wholesale glacial orosion, 13 nin.to noxt stop.

149.,1 Edgo of rod till; gray drift beyond,

15044 Turn left onto Gounty Highway U,

152,6 Hocossional moraine of Kiddle Wisconsin tronding NE=ST,

154,0 Turn right (south) on town road,

15543 STOP 10 5 mine. The drumlins of this district trond both to SW and to
Se¢ Tho writor oxplains thon as first formed by Barly Wisconsin Lake
Michigen lobe moving southwest. A movonont of tho source of ico to the
wost during Middle Wisconsin timo caused the Groon Bay Lobe to occupy
tho samc district moving south to oast of south. This roshapod nany
of the drunlins by a procoss in part orosion but mainly deposition.
Drumlin cast of stop has now tail built on. Iuportant light is thus
fhrovn on origin of drunlins and glacial crosion'8howm 4o be slight.

155,8 ‘urn right on towm road. (10 nin to next stop)®

15644 %urn loft on towm road.

1579 Turn loft onto AAs Follow AA around durve to right.

15947 8TOP 11 On crost of overriddon drumlin. 10 nin. Further diseussion of
overriddon drunlins. Loko Michigan part should havo only Niagara pebblos
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160,0 Turn lcft onto Wis. 23 ond continuc oast. Cross sovoral isolatod
" patchos of morainal drift. 35 nin.to ond of run. ;
17L.1 Groonbush ( dotailcd log cnds) #nst of Groonbush we cross the fomous
Intorlobate Moraince Two difforent vicws of its origin have boon hcld.
The carly goologists hold it o bc two opposcd torninals forned
by tho respeetive lobes. Later students have thought of it as made
in tho roontrant onglo betwoon the lobos and not all ot oncos This
lotor intorprototion oxplains the gopse. Glacial drainage was
confined botwoon the lobes and thus the stony till was largely revorkaed
into ossortod doposts chgéfly gravcl. Buricd ico masses lator moliod
to meke kottlos., As tho anglec widonod out the older deposts were
torracod for the most part boforc the isolated ice masses had all
moltods East of the sumnit soveral such torrace lovels and an
abandonod drainage chamnol aro woll shown, '
177.1 Plynouths #Hight ot Surtiss Hotcl.

 August 5, 1933

0.0 Leoave Plynouth on Wise 23 rotracing routc daken ycstcrd"*.

240 Turn right onto Gounty Highway P ond soon ascond Intorlobatos

445 STOP 1 Gravel Pit of Morainc Sand and Gravol- Coe Note forosct bedding
Mullet River horo crossos through a gwp. 10 min, from start. 8top
10 nin. Continue on P undor R B 5 nin to noxt stop.

4e7 Pick up Gounty Highway & and turn north on ite

5¢3 Turn rlght with A,

5¢5 §ood viow of morcinc on left. T

5:9 Jurn Left with A and noko STOP 2 at top of gradoe 5 nmine Viow of

! €rystal Lako in kottlo of pittod gravel torracc. 20 nin to noxt stop.

740 Kcop on A :

847  Elkhart Lokos Turn right at Re Re stotion hoading cast on &,

9.2 Pittod outwash well devoloped

1042 Leave pittod outwash and ontur till o6f Loke Michigan Lobo,

1245 Thin cdge of Late Wiscomsin rod till. No ondmoraino. '

13,8 STOP 3 Fronklin gravel pite Middle Wisconsin morainal gravel,
overlain by groy t$ill in turn buriod by red tills 15 nin,

40 nin to ncxt stop.

14.5 Eurn right on A Rod till ground norainoc.

1845 urn right on A into villagc.

18,8 *urn loft and cross Highway 32.

1948 Turn right (oust) on 4.

2le5 Morainal topography to north possibly inhcritod from buricd Middle
disconsin torninals’

2248 Turn loft onto U, S, 14l.

28,0 CAUTION: SLOW and closc up for loft turn uﬁ st0p choad.

2847 Turn loft into gravel pii south of Fishor Grooke STOP 4 15 nin.
Gravel underlying rod till shows in part the assortient which is
charactoristic of boach depositss May be Glenwood or pro~8lomvood
boach of ﬂﬁrly Lako Chicago formoed during recossion of Middle Wisconsin,
CGontinuc north on 141l into Manitowoe, 50 nine to next stop.

43,7 Turn loft onto 2lst. Stroct and go north across rivers

45,0 Turn right (onstg onto Now York &vc.

45.7 Turn loft (north) onto Wis. 42.

4642 Turn right on 42 soon roaching shore of Lako Michigan, Muech of the
routc to Two Rivors is along sandy boach with duncs.

5l.0 Two Rivers continuc on 42, Traffic lights.

52,1 ‘urn right on 42 on 22nd St.. -Now bridgo. Sontinuc cast on 22nd,

5248 STOP 5 Now Boll Porke 5 mine 17 ft. beach of Lake Algonquin.
Cut in bank in spring of 1933 showod rod till overlying older silt
ond lake sand/ @ontinuc ahcad on town road, 30 nin to noxt stop.

: Bouto follows barrior boach of Lako Nipissing (24 ft.).

94e7 Turn loft just south of crock soon crossing lino of sand duncs.

S6e1 Turn right onto Jiss 42 and continuc north over rod till ground morainoc.
Flat topography partly duc to oldor lake duposits bolow,

64¢5 Turn right ot Two Croocks onto towm road.



65.4

6645,

8249

8345
8442
8560
85,8

8643
895
92.4
9744
10046
100,9
101¢4

10261
107,3
10843

109.4
11045
11842
11846
11941
121.4
124.6
131.5
131.7
132.5

133.4

195.7
134,41
13446
135,2
13642
138,7

140,0
14le2
142,11
143,7
14446
145,1
14646

Kocp straight ahend dowm lanc o lakc shore. Park cars and walk south
along boach. Notoe intorcision of crocke 1 hour stope Thc bost
oxposurcs of tho Forost Bed arc noarly o half milc south. Somc digging
nay bo ncedod., STOP 6, 20 nin to lunch stop.

Prococd back to 42 and turn south to Two Rivers.lumeh: at Hotol Homilton,
8ontinuc on 428, 13 min rum back to Menitowoc,

STOP 7. Gravel pits. Uppor layers disturbed by ico but no rod t£ill,
Lator laoke deposits unconfodable above, 20 mine 10 min to noxt stop.
Gontinuo south on 42 into Manitowoc.

furn right onto Now York &vc.

Furn loft and cross bridge and lowland.

Turn right into trail to cloy pits

STOP 8. Pit of Modusa Portland Conont &o. Permission to visit at owm
risk socurcd by F., T, Thwaitos from Olovolond office. 25 min. Red till
ovorlying varved clays {disturbed by shovo)which lic on gray till.

Roturn to Rlst, St. and go south, 30 nin to noxt stop.

Turn right onto Washington &ve., Wisconsin 31. Follow 31

dod $ill morcino

Rod till over gray till in road cut showing that topogrophy is inhoritod.
Horainaljtopography, gray till shows in placos.

Turn rigﬁt (north) onto Wis. ik  Qontinuo north up rock hill,

-urn loft just north of houso on loft, '

STOP 9, 20 mine Crossing strico on Niagara dolomitcs Roshaped 'drunlins.
Tho Late Wisconsin icc which rcachod this locality nmust have crosscd

he Door County poninsula and thon sproad out westward over the lowlind
oast of tho Intorlobato Moraincs 15 nin to noxt stope Roturn to 32,
Rejoin 39 and go southwoste

Entering intorlobate noraine partly overridden by red $ill.

STOP 10s 5 mine $oc interlobate moraine, Therc is a gap to north,
Boyond that the intorlobate is all buricd by rod tills It stops in
Kowaunoe Gounty cobout 30 milos to northe 45 nmin to noxt stop,

Noto conical moulin kamic on loft, the first scon.

Turn loft (south) onto iisconsin 32, Leave Late Wisconsin drift.

Turn right with 32

furn loft with 32 across bridgo. Kiol.

Purn right onto Wis, 57, :

Extroncly pittod topography of Intorlobotoc.

EZlkhort Lokos Turn right onto County Highway A.  Rebrace out route to
Grocnbush. Turn loft on Wis, 23,

?urn right onto County Highway A.

STOP 1ls Ico contoet faco of Intorlobate without till, suggosting
tonporary stagnation of ices Sontinuo on A. 5 min to noxt stop. 5 min.
STOP 12+ Largo kottlo in swmit of intorlobate which-is horo a torraco.
10 nin, To southwost is a moulin kame which nust bo older, possibly
formed sonc distaneo back from ico nargin., 15 nin.to noxt stop.

Well marked torracing, '

Keze vith flat top on right.

Doscond to a lowor terracc.

Woll-narked outwash torraco. Turn right onto Wiss 67 (pavod).

granchos of intorlobatc both right and loft.

Jurn loft onto Qounty Highwoy V. From horo south pass through a group
ef noulin kancs,

STOP 13 10 nin to sco kaones, 7 ;

Turn loft on V, UoMullin Hill, o k8 o noxt stop,

€ut in crovassc filling, turn loft following V
Parnecll, turn right onto 4.

Turn right with A,

Turn loft with A,

Turn right with A.
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15L.8
15441
15640
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157.6
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167.5
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0.0
1.2
246

343
441
5.0
7:3
10,1

14,9
1549

167

17.9
1844
2345

257

25.9
2642
2647
2740
2842
31.3
33.2

3942
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Loft with Al

Right with A. Boochwood,

Right on 8. Gounty linc,

Loft with 8.

Furn right

STOP 14, 10 min. Cut in moulin (?) kome showing forosot boddding.
20 nin to cond of day.

Turn Loft on 5,

Moulin kanc on loft illustratoed by Alden.
Turn right onto Wis. 28 at Kowaskuu.
Turn loft into Wise 55. Go south.

West Bond, Hotcl Goib.

B, 1933 t
@c north on 55 to Barpn rotracing yostorday's route. 10 min to stop.
Borton, turn left into towvm road. '
STOP 1 Pit of Northorn Gravel @c. 25 nmin. Park cars off road and
clinb to top of strip dumpe. Forosct or sluaped bodding. Return to
cars ond go on wost through séne vory striking topographys 12 nin.tc
noxt stop.
Turn left on towm road.
Turn loft onto County Highway B.
Turn right onto Vis. 33, ;
Turn loft onto J. STOP 2, 10 min, to sco glacial drainage chanacl,
outwash torracos, and till intorlobatc to wosts 9 nmin. to noxt stop,
STOP 3 5 nine. Crovasse fillings to loft including islands 15 mine
to noxt stope.
Turn right onto Wis. 60. Intorlobatc hore is noarly all gravol,
Turn loft into towm road. ihon frosh cuts showod gravel dospite
nwacrous bouldoers. '
STOP 4, Sugar Loaf Hill, also known by other names, 15 min,
Pit shows faulting in horizontally stratified sand and gravel.

parently a moulin kame., @ontinue on towm road. 15 min to next stop.
-urn right onto County Highway E.. Descend ice contact face of
interlobate, Gravel and till much mixed,
Turn left onto K. Ascend gradually to top of moraine. Crevasse filling.
to right suggest stagnant ice. Holy Hill soon scen to left.
STOP 5 5 min. to view Holy Hill from top of till interlobate.

20 min to next stop. ;
Sharp right turn up stoep hill in bouldery gravel., &lacial drainage
channel to left (Ocomomowoe River) Here drainagc from the Lake Michigan
Lobe crossed the line of the Intorlobate into Green Bay territory.
There is no real Intorlobate for soveral miles south of hoere,
furn left on torraco.
Turn right
Turn lefd
Purn right and follow winding road through pitted outwash to
Turn tef® into Wis, 83. Follow 83 through North Lake,whorc theore is
a large gravel pit in end of terraco across pitied plain with till knoll.
STOP 6 5 mine Junction 83 and Ke Much pittod outwash in golf links.
Turn right onto K. 20 min to noxt stop.
Purn left onto ®ounty Highway C, Follow crovasso filling botweon
Mouse and Okauchoc Lokes.,  Pittod outwash with somc $ill knolls?
Dolafiold, turn loft onto Wise 30. Hill {o south formerly callod
Govornmont Hille. Now thc namc Lapham Peak (aftor Lapham who lived noar
horojhas boon placod on this hill having boen displacod by namc Holy
Hill vhore f irst. applicd,
STOP 7 Park ears ob right and e¢limb onto intorurban tracke.
Torracos along side of Lake Nagawickq. show that ico bloek reoached surfos



10 mine 5 min, to noxt stop.

41,0 Turn right onto Wis. 83,

41,2 Park cars in gravel pit ot lefte  STOP 8 15 mine 6limb to top of pit
to viow glaciaul drainage outlots. &t first wator from Loko Michigan
Lobe discharged to souths Whon ieo block in Lokc Nagawicka mcltod cnougl
outlot chongod to wost for horc tho Groon Bay ico melted first. This
gave highor gradiont and boheaded old chaancl. Loke ngaulek}&co block
lostod until drainago had ccascde 5 min to acxt stope

43,4 STOP 9 Viow of outwash torraces nocar Stasosan. <Tho numbor of such
torraces is logion. &s the ico roonbront broadencd successively lower
and lowor outlobts bocamo availablce 35 min $o0 noxt stop.

44,0 Turn right ento U, $o 18 and go wost past old Ra R» gravel pit in very
bouldery gravol.

44,7 Drainogo outlot proviously scon. At first this discharged to wouth
but later to wost along Scuppernong Crook.

45,4 Droinage outlot.

4642 Torracc odgo.

47,8 #ame

48,2 Turn righﬁ onto Wise 67« Go north on lowoest outwash plain past soveral

3 lakos in kottlose

5Le2 Turn lefd onto Jis. 30,

530 Islond of ferminal moraine rising through outwash.

57,0 Last of outwash. Entor drumlin aroa.

60,7 STOP 10, ZEskor botweoon drumlins, 5 mine 10 min to noxit stop.

63¢2 Turn loft onto County Highwoy D and go south.

6647 STOP 11 5 min to sce drumlin topography. 10 min to nexi stops

6747 Turn Loft on U, S. 18, Continuc cast through finc drumlins and cross
b¥rdge over Re Re SLOW, sharp turn ahood.

70,0 Turn right and rcegess R. Re at grado. DANGER,

7046 Pick up @ounty Highwoy P and turn loft.

70,9 STOP 12 2 min, Finc drumlins, 12 min to noxt stop.

7245 Romo, Turn right into Wis. 90 ond thon loft ot wost ond of villogo.

771 STOP 13 on top of drumlin to soo Imtorlobatc Morainc face to southoast

' across Scuppernong Marshe 5 mine 25 min to noxt stop.
8le8 Palmyro., Turn loft omto Wis. 59. Gonmbinuoc northoast at foot of
: Intorlobato.

8Gel @ntor Imtorlobate.’

8745 Fop of Intorlobatos nghObt or Nos 1 terrace-to ocast.

87,8 Turn off to right on grovel road, cross Re R, - and pick up Uis, 99

" on mein stroct of Eaglo, eontlnuo ocast. Luneh stop hore to bo arranged.

88,9 §ocond torrace duc to cutting away of glacial drainoge outlct.

89¢7 Turn right onto Qounty Highway NN.

90,2 STOP 14, Discussion of torracos. 10 min. 15 min to noxt stop.

Tho soccond gravel terrace was formod whon now low drainage outlots,
in part via Sugar Croock worc oponcd to tho south and drainage to the
west was abandoncds It must bo roalizcd that stagnont icc masscs
wore Just o8 offoctive in this rogard as living glaciors. 4ll the
orracing was accomplishod rapidly bofore theo icc blocks all melied,

90,9 “urn right.

9344 Pick up Wise 67 straight ahcad.

9847 * STOP 15 5 mine 3 min to noxt stop. Roccssional of Loko Michigon
Lobe riscs through outwashe Along this front the Lake Michigon
(Dolavan) ice rotroatced first and its torritory was filled by out~
wash from tho Groon Doy icce. Gontinuo ahoad onto U. 8. 12,

9946 Turn right onto towm road,

10040° STOP 16, 1Wlolk into privatc road to loft to top of hill., Fino viow
over pitted outwash plains with lakos from top of rocossional morainc.

5 mine X5 rin %o noxt stop. Routo ovor Heoart Prairic which is an
older forracc than that at Eagle.

102,1 Bird Schools Turn right, North, onto Gounty Highway H.
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10247 Turn loft onto towm road,
105,9 STOP 17. 5 min, Inside odgo of dlkhorn Korainc ‘tvthore it joins tho
" Interlobatos OLld Re Re cute 2 min to noxt stop. TURN RIGHT(north).
10647 STOP 18, 30 min, 01d Re Re cut through voery stony $ill of
Intorlobatos Notc that ground morainc on Greon Bay side is much lovor
" than Hoart Prairio, 20 min to noxt stop.
10742 %Furn left onto County Highway Pe Cood viuw of cufi just lofts
1100 Turn right onto towm road.(wost) Going woest cross 1ntorlob;t9propc“
and onter on pittod pla::.n botwoon Johnstovm and Milton Horuincs.
114,0 STOP 19, 5 min. 5 min to noxt stop. Horo soc roleation of Johmstown
or cndmorcine of Groon Bo.y Lotc ond Miltor or first roccssionale
Turn loft (south) onto Wis. 89.
Going soulh cross Jolnstown Llorainc.
116,99 Go straight ahoad loaving pavomont.
116,8 STOP 20 ot shurche 5 mine 20 min t0 ncxt stop. Viow of roontrant -
oangle botiroon Johnstowm and Darion Moraincs, In Aldon's reports tho
Lottor is rogarded as tho ond morainoc of o soparato lobe, the Dolavan,
but present doy mopping shows that this lobo woc only o minor oxeros-
cncc on the side of tho Luke Michigan Loboe :
Turn left and go through village of Richmond to rojoin 89, Follow 8v
along boricr cf Darion Moraincs Outwash to right somcwhat oroded by
glacial wders during ico rocession from tho Darion.
121.7 ZTurnloft onto Vs, 20. OCross Darion Morainc and come into Turdle Creok
drafnago outlcte At crossing of crook noto gravel pit to left om
slip off slopo of curvo.
123,7 Turn right onto town road on outwash torraco, This outlot was usod
- during tho formation of tho two highost gravel torracos at Eaglo.
124,8 STOP 21. 10 mine 25 min to ncxt stop. Grovol pit on loft, now closcld
showed $ill of wmorainc rosting on oubwashe Good viow of outlot.
126,7 Darion; right onto UWis. l4.
12648 Loft onto 89 ot traffic light. From hore 89 follows tho odgo of tho
' noraince To right outwash plain is found most of tho distances The
low hills fg,r'bnor wost aro subduod drualins Af Illinoian age vhich
trond soutlirest, J-hoy denonstrate a much greator oxtont of the Lake
Michigan or Illinois lobc than occurod later, :
13047 Turn loft onto town roads Cross Dariom moraine noting gray till.
134,0 Tum right onto Wis. 36 on ground morainc. Go south on 36
~ CAUTION: stocp grade dovm inmto Fontaona with stop at bottom.
13448 Turn right into gravel pit. STOP 22, 5 min to noxt stop. 4Ask por-
mission at offico, Ascond side of pit scoing soctions Good viow of
Loko Gonova fron top. History of lako involvos a dual maximum of the
Middle Uisongin, First till is concoalcd, Rocossion to cast of
Elkhorn loft ico mass in proglacial valloy whore lake 20w ise This was
largoly buricd by outwashs, Then reoadvance to Darion Moraine loft till
on tops WLolting nade much "folso nmoraino" around the lakos
30 mine .. stop horo. Gontinuc on 36,
137,2 Aftcr bad Re Re crossing (CAUTION), turn loft on County Highwoy DB
13847 Park cars cast of ovorhoad Re Re crossing and walk back for STOP 2g.
This viow shows tho roason for the ocarly nisintorprotation of tho souther
oxtonsion of the Daricn Morainces Aldon shows it ourwving back into
Wiso.nsin to tho oast and joining tho Valparaiso Moraino which Lovorott
had moppod as the bordor of tho Middlo (Lato) Wisconsine Rocont study
has troced the West Ghicaogo morcinc northwostorly into the Darien
erossing the oldor Marongo Morainc at a marked angles The Darion~’.
Wost @hicogo is cloarly an ondmoraino of o substago as it is bordered
by non-pittod outwash. It shows a marked wostward shift of the contoer
fron which tho ico cumo. This wostward novonont of sourco is markcd
fron Illinoion tinc on and oxplains the changes in lobation for the lobe
wore noinly marginal foatures end the diroetion from which the ico
approached local topographic fooaturos affected thoir shapce The chonge
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also affoctod tho color and nature of the tillse The Early Wisconsin till of
Marongo Morainc is probably rod bocausc dorived in port from the rod beds

at the basc of tho Niagara not far distant., ?ho Darien till is gray and stony
bocausc it came from a difforeont dircction snd the ico ovorrodo outwosh,

Pne causoe of tho Lato iisconsin rod till was discusscd beforo. Tho wostward
progrossion of glacial activity is marked from the Illinoian to the Des koinor
Lobo, Excoptions arc (o) fho Iowan if rogarded as carliost Wisconsin, and

(b) o Patrician roadvancc noar Winncpog which is lator than tho Kcowatin
advonec, In Wisconsin, however, it scoms to furnish a key by which tho
sovoral Wisconsin substagos cun bo soparatods Roforoncc should bo made to the
ovorridden drumlins noar Fond du Lac. Tho now nopping, however, tonds to
m;nimlzo the Dolavan glacial lobee 20 nin, stope Turn cars around and go

wost to

139,7 Walworth, Night ot Wayside Hou.. north side of park.

August 7, 1933 :

040 Leavo Walworth on Wig. 89 south ovor non-pittoed outwash. Tho
White Rock Lorainc at the border of tho Wisconsin drift has not boon
diserininoted in Wisconsin nor have tho age rolations of this margincl
drift to the Marcngo Moraine beon studiods Tho fact that the outwasl
betwoon the two is not pitted has 1littlo significonce becausc the
uppor paxt of this deposit is cortainly derived fron tho youngor
Barion-Wost Chicago Morainc of Middlc Wisconsin ago.

2¢5 Dig Foot Prairio-ilisconsin~Illinois stato linc.

Horo tho writor tums over the discussion to tho Illinois goolOHists. He
wishos in closing to nako it cloar that’ tho statoncnts horoin givon arc to
bo rogarded in the light of sug goostiongae) hoy worc bascd on idoas gaincd on
ficld trips with studonts and havo not“boon chockod by detodled study.

F. T Thwaitcs

July 26, 1933
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ROUTE LOG FOR EXCURSION C-3, 16th INTERWATIONAL GEOLOGICAL CONGRESS A 7
v

GLACIAL GEQOLOGY OF THE CENTRAL STATES
Prepared by Fe Te Thwaites, University of Wisconsin

Note: On account of the uncertainty in regard to carrying out the
trip a1l of the route was not logged. Several curs were used and the mileage
readings have not all been corrected. Data on the parts not logged were taken
from topographical and highvay maps. Drivers should reset speedometers from
time to time as no two such instruments ever check exactly. The writer is
personally respomsible for all statements amd opinions herein expressed.
See Guide Bock for interpretations held by U. S. Geological Survey.

August 3, 1933

0.0 Junction U. Se 18 and Wise. 27 in Prairie du Chien. Turn right, south,
on 18.

7 mins run over very level sandy outwash pluin of Wisconsin glaciation.
Bluffs to left 560 fte high, capped with Galena dolomite.

3e4 Bridgeport terraco on left. Sec Guidebook. Enter valley eroded in
terracce

3e7 STOP 1 10 mine Puark cars in sido road to lcft. Cut shows pcbbly
sand of 125 ft. torrace ( 740 A. T.) bankod against side of Lower
Magncsian dolomitc bluffs This matorial in which thc bedding dips cast
is probably a slack wutor deposit on dovmstroum side of rock hill.

It mey bc much youmger than the highcst or 190 ft. teorracce
Proccod cither cn foot or in curs to visit now cuts in high torrecc
clong Ues S. 18. Shovcl will be nocdede

449 STOP_2 20 mine Discussion of Bridgoport torrecc hypothcscs. (a) Til1
of Kcuetin glucior, (b) outvesh from ng;tln glocior, (¢) outwash dovn
Wisconsin River ot timc vhom rock bottom wus highcr then ot proscnt.

Under lcst hypothosis cll troccs of this lovel have becn destroyed up=
stroum vhorc bed rock is sindstonc instcnd of dolomitc as it is here.
An crosicn intorvel thon followed cmd the terraco wos dissccted before
the 100-125 foot £illing wus dopositode Those terrocos woro in turn
oroded beforc the corlicst Wisconsin glucictione Attontiom should be
dircctod to charceter of the pebbles cnd to dircetion of dip of fore-
sot beddings 3C mine. run to ncxt stop.

5.9 - Junctiom with Wise 60. Koop lcft on 60.

10,0 Locve Bridgoport torrocos Tho writer intorprots sovorcl of tho volloys
in the terrace as suporimposcd on cn older rock topogrophy os t rosult
of velley filling.

17.0 TWouzokce Cors will loove mein highuoy to poss grovel pits in old terrace
depositse STOP 3 horo or on ridge 1 milc abovee 15 min.

19.0 Mouth of Kickapoo Volloye Notc "underfit" stroocm in smoll moonders
on floodplcin within huge ontromched or ingrovm bendse Highor up tho
vi.lloy somc such bonds hove bocn cut off probebly os rosult of pro=
Wisconsin vclloy fillinge. Such phonomont. do not prove decrcoscd volume
of the Kickapoo but rather the chonge in conditions duc to clluvial fill
in rcsponso to blocking of outlct by glc€icl outwrshe

20,0 STOP 4 Grovel pit ot Porter School 20 mine This pit is in whot tho
writer intorprots us ¢ torrcecc younger them tho highest Bridgoport
teorracce It is 75 4o 100 foot cbovoe the rivor cnd modorctoly crodeds
15 mine run to noxt stop.

7.0  Bridgcport bridgohonde STOP 5 Climb Ecstor Rock 350 fte high for
discussion of torricc problem und physiogriphy of Uisconsin ¥eolloy,

30 mine stops 1 hre 20 min. run to ncxt stop.

Turn right onto U. 5. 61 cnd cross torrcce of Wisconsin River ot Boscobels
Two Wiecomsin torrcces orc prosent. The lower onc is 12 to 15 ft. cbove
the floodplcin tmd wos croded from the higher torrcce by the weters
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from Glucial Lokes Oshkosh during tho rotrect of the Middle Wisconsin tnd
during Lote Wiscomsin time. The highor terroaco woe deposited during the
formation of tho Middlc Wisconsin.

Continuing south from Boscobol on 61 wo wuscond the coursc of Crooked Crecke
&s in ©ll other tributorics which hecd in tho Driftloss Arowy this volley wos
aggrodod to moot im poart ot loust tho filling of outwush in the main streca
which eurricd glacial drocincgee Moondoring om such fill has led to the for-
mation of ropids and folls whorcver the stroum found itsclf superimposcd

on rock spurs whon crosion of thce filling pormittecd ontrcnchment.

The strotigrophic column south of Boscobol includes in asconding order

the highly glcuconitie Fronconic scndstone ( Combricn), tho yollow and rod
dolomitic siltstonc und groy fine groined scndstonc of the Trompecloin
formction ( Combricm ), whoso top was formorly cclled Jordon, tho groy
dolomitcs of the Lowor lizgnosicm group ( Oncot: cnd Shukopoo, Ordovicicn),
tho soft but crog-moking St. Potor scndstome (Ordovicicm), the Plattevilic
dolomitc tmd limcstonc (Ordovicitm), cmd tho Golonn dolomitc (Ordovicicn

41.0 Fcennimorce Turn lcft with U. Se 18¢ From herc ccst the routc follov:
the frmous Militory Ridge which is the crest of the Golont~-Plottoville
Cuostc.e Tho coumtry is morc rolling than is cpporont to the cye, for
the subcqual clovation of the ridges blends in the distance into the
gcmblancco of ¢ plein. This "plain conmstuntly rotrects from tho obsor-
vor likec o "will-o=tho wisp". 4As a mottor of fcet the uplond is typiecl
"dolomitc topogriphy." Noto scorcity of sink holese The stoop=-sided
vi.lloys occur only where crosiom hus cut through to the scndstoncss
Eorly geologists ussumed thot this uplond wos o rermont of o pomeplein
ond thot the sime surfoco oxtondod to tho nmorth boveling ccross the
oldor formrtions. It is kmowm, now thit topogriphic mops hove been
mede, thot such is cnother illusion. There is roclly o norked scrics of
dissccted cupstus whosc escorpments ring cround the pre-Combricnm
highland of northorm Wisconsin. Similcr uplonds occur clso on thoe

Minncsota, the Frimconit sundstonc in Wisconsin, cnd some of the shalc
horizone in the Euu Cloire formution (Combrion) of Visconsine

Mn importont foctor in their formction is tho prescnee of clay or shoalo
which cets os o roof in protccting the underlyimg rocks from veothering.
Tho uplimds on the dolomitos bovcl the formotioms to o slight dogrco,
but this is o normcl offoct from the foct that the crests of the cucstos
hove beon oxposced to the weather much lomger thanm hove the vales where
tho overlying formotion hos beem but rcecently rcomoved. To aseribo
ocvery uplond to former poncplainction roquircs too mony poncplcins

ct.ch too closcly controlled by geology to be crcdible. Bosides, the
scne bonch cffoet is noted within volleys wherever such cut dotm to

the proper goologié horizon.

6840 Dodgovillce Turn right cnd stop ot Hotcl Higboc for lunch. 45 nin.
Roturn to Ue. S+ 18 omd go cust. 40 min. run to noxt stop.

86.0 Dcnc County lime - deotailed log bogins.

865 Bluc Mounde Turn lcft undor Re. R. on County Highwoy F.

87.0 Turn loft up hill on F.

87.3 STOP 6 ot omtrrmec to Boll Porke 15 nine
Thenece continuc north on F.

87.8 STOP 7. 15 mine Discussion of poncplnin problem. The viow from horo
disploys the reosen for the oorly misconception of cn nll-cmbracing
upland poncplnin as the cscorpmomt ccusced by the Ste Poter semdstonc
(vhoso thickmoss varics grocotly) is invisible from behind. Trowbridge
cbendoned this idot. in fovor of two peoneplain leovelse Of these the
older (Dodgovillo) cccomts for tho srosts of thoe cucstcs ond for the
loveol uplond of the Buruboo Renge (Huronion quurtzito) vhieh ecn bo
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soon from hercs Tho lowor surface {Lencastor) lics roughli, 200 foct bolow and

.accounts for tho upland on the Lower Hagncsian north of hdres It also occurs

on tho bluffs along Mississippi Rivor and in the valo south of llhlitary Ridgo

cuostas Trowbridgo rogards the ridgo north—cast of Prairic du Chon betweon

MHississippl and Kickapoo rivers as a "bridgo" botycon the Medgawilispencplain

on tho cuosta of Military Ridgo and on tho Magnoisan cuvsha 5o the norih,

Although rocognizing tho pessibility of this oxplamation tho wrijor begre to

ask somo quostions: (a) How is it thet thoro is no difforconco ia dograc of

dissoction of tho Lancastor and Dodgovillo surfasosi, (b) How is i% that at
all points rock control is tho dominant factor and ic t¢apable of cxplaining
all tho facts?, (¢) How is it that omo finds oxactly tho same typo ci Uep-
ography dowm tho back slepc of ovory cucsta making a trwasition botweon Shc
tu® upland surfacos?, (d) Why should an uncroded remment of the highor sucfaco
be loft botwoon two of tho largost stroems rathor than far from stroomsi. mad

(o) How can tho uplend of tho Baraboo Rango bo fittod into tho pick LI!?

It mey bo added that the “bopographic wnconformity" boiwson tho upland

valloy sides is ovorywhorc capable of oxplainatien by rock comtrol and faal

tho upland gravels and tho rarc ingrowm bonds do not in thomsolves prove .woh

Turn cars around and roturn south an F. 30 min to nox% stop.

8845 Turn lofton towm road.

8846 Sink holc on right

8942 Rojoin U, &, 18, koop ahoad on 18,

100,2 #&t. Pctor oscarpuont poorly dovoloped as sandstonc is thin hore.

100,9 Torminal moraino ahoad on skylinc.

103.0 STOP 8, 10 min, Park cofs just ocast of Re Re cloar of pavononte
Walk back and up track to sco post~Illinoian rock gorgoe duo to
divorsion of stroanm by Illinoian torminal norainca

"~ Turn back to cars and continuc on 18. 7 nine to noxt stops
103.2 Illinoian torminal to loft indistinguishablo from rock hills.
10345 Cut in old drift overlying dlﬂlntogratod Lowor Mognosian dolomitoc.

" DRIVE SLOW to sco bouldors in residium.

10440 Jolmgtowm Morainc cast of strecam, Gontinuc on 18 to

104,8 Vorona, thorc turn right onto Wis. 69 south on nain stroct.

105,2 Turn half right with 69,

10548 STOP 9 to soo gravel pit in eutwash just out31do norainc of Middlo
Wisconsine 10 min., 8 min to noxt stop. Turn cars around and rotraco
way out going wost on 18 to cdgo of torminal.

10746 Turn right into towm road.

10844 STOP 10 10 mine On crost of Johnstowm Morainos Unglaciatoed or

- p0531bly old drift covercd hill across ravino cut by marginal drainago.
10 nin to noxt stop.
10849 Turn loft loaving torminal moraine, Looss—covercd outwash torraco
: oroded by wators from cast of onduorainc. '

10948 7Turn loft (wost).

110,0 ZPurn right On outwash torracc soon roaching foot of torminal morainc,

111.1 STOP 1l. 5 nine Drainago outloet through Johmstowm Moraine.

Continuc ahoad, 15 min to noxt stop.

1117 Turn loeft. CAUTION: usc sccond spocd doscending hille

112.3 ?u:m.right. ete Potor outecrop. This country unglaciated,

113,3 Turn right and immediatoly loft. . Road rclocatoed sinec map.

114,5 BSTOP 12, 10 nin, 3 nin to noxt stop. Deprossion onelosed by ondnorainoe.

1151 CAUTION: eross nain road, koop ahoads '

11542 STOF 13 To soc underground outlot fron doprossion. 3 nine

6 mine to.noxt stop.

117.0 STOP 14. Gut in torninal noraine which hore bonds wost into valloy
to north. Vory bouldory tille 5 mine

- Tum right (north)s CAUTION: uso docond spocd on stoop doscont.

10 nin to noxt stops Continuc to Wis, 1ll,
118,0 Turn loft onto 11 and go wost erossing low ondmorainc (Johnstoim),



11945

YOCF.

11949
121.0

12245

12445
125;4

126,2
12743

132,0

.Héﬂ

Turn loft into side road, STOP 15, 15 mine 35 min to ond of day's run.
Fron this point tho contrast botwoon the craggy hills of tho Driftloss
Aroo and the smooth rock hills of the glaciated aroa is most striking.
The ondnoraine insolf is, howovor, not vory conspicwous as it is covoerod
by outwash and erodod by drainage from farthor cast, Noto boulder
concoentrato along the stroan cousod by wators froum sccond or lilton
Morainos 2/10th milc dowm this road is a gravol pit in tho outwash.

For nany yoars the Driftloss Arca has bomn held up to studonts as an
axariplo of what the adjoacont glaciated country looked like before
glaciation. It is nocossary o realizo that not all of the glaciated
country originally had as rough topography as horc. Fron Jast Bluc
Mound tho contrast botwoon the very disscctod country north of

Kilitory Ridgo and thoe dolomite uplonds to the south is vory cloaor.

Wo nust also distinguish botwoon proglacial and pro~Wisconsine Assurcdly
much orosion wont on in tho Driftloss Arca during the Pleistoconcs
Howovor, nost goologists do not agroo with Trowbridge in thinking that
the "Lancostor ponoplain" was dissoctod almost ontircly sinco Nobraskon
tinc, Many yoars ago Chamborlin and Solisbury tricd to ncasurc tho
inportanco of glaeciol erosion in smoothing the glaciated arca by compea. -
ing theo averago dopth of rosidiun in tho Driftloss Aroa with tho avoer-
age depth of drift in tho glacictoed district. #Hlthough they scen to have
undoreostinated tho formor the faet thab much of the drift cloarly was
derived fron eomparativoly frosh bed rock is conclusive ovidonco in
favor of glaecial romovel of erags, lodges, and small hillse This fact
is horc denonstratod, On tho othor hand, tho writor has always boon
conscrvative in accopting glacial orosion of large basins as ot Madison
or in the Groat Lukos. Continontal glaciors lacked the sloping basonont
of nountoin glaciors. Thoy woro not ico rivors and active flow nust
have boen confined to a marginal bolt of possibly 150 nilese. This

belt of moving ico migratod outward during glaclal cxpansions Tho nain
advantogo of a glaclor ovor a stroan in orosion is tho plucking of large
nassos of brokon bod rock. Abrasion nust havo boon unimportant.

Over nuech of tho glaciated aren considerable docomposod rock is loft

and the forms of thokhllla are not rolated to dircction of ico novenont,
Turn cors around and roturn to 1l,

Turn right onto 11 ond rotrace routo for some distanco. Koop on 1l,
Narrow placo in volloy is proglacial divido botwoon Wisconsin and Rock
basins. Glacial doposition moved the divide to cast of Middloton,
Marked rocossional moraine, part of Miltoa systen, Icc nust havo still
boon noving to nmake this morainc. East of horo valloy is oceupiod by
pittod outwash for sovoral milos,

Icc contact face, Flat on left was sito of postglacial Extinct Lake
Middleoton., ( Soc again tomorrowv.)

Middloton, East shore of lakcs Pick up Us Se 12 and kocp ahoad.

Curve right with 12, Outor odge of nain part of lMilton Moraino. -
Turn loft off 12 on paved road, From hore follow lakc shoro drives

Most of tho hills are mado of rock nuch of which is docply weathored.
This nakes oxtonsive glacial orosion of solid rock improbablce

Moxiru depth of drift noar ladison 372 foct bolow lake Llovols

Moxinua depth of lakos 80 ft, Hills at the Univorsity arc composcd

of sand and silt with somo till on side toward loke. Appoar to be o
sluapod or shoved doltaic morainc deposited whon ice had shrunk into
loko basins and noy have bocoue stagnants Soveral hills in the city

ar¢ porfeet drunlins,

Night stop al University Club on Stato St.
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Corner of Park and Unlverolty in Madlson. Keep west on Us Se 12
Turn right (north ) in Middleton. 50 min. to first stop.
Cross Pheasant Branch. Postglaciel stream piracy has drained Extinct
Lake lMiddleton into Lake Mendota. Formerputlet was to west to Wisconsin
River, This process would in time restord the preglacial divide,
Beyond the lake basin country is thinly drift—covered rock hills.
Pitted outwash plain in valley.
Gravel knolls of a higher outwash terrace or kame terrace.
Divide between Yahera and Wisconsin drainage. Note kettles on hill to»,
In such rough country the ice probably stagnated soon after reaching
its moximum, It is difficult to trace any continuous moraines.
In clear weather Blue Mounds mey be seen on left,
Pitted outwash in velley. Some moreinal deposits occur along the
sides but rock control is dominant.
Gravel pit on left was used for paving U, S. 12.
Volley eroded in outwash by outlet of lakes to east.
Part of Johmstowm moraine to right projecting above outwash which is here
cut up by postglacial gullios,
Doscend from high outwash terrace to Wisconsin River,
Wisconsin River., MNote the sand bars.
Turn right at traffic light. ( U. 8. 12)
STOP 1. 3 mine. Viow of torminal moraine across River, erodcd outwash
torraces, and unglaciated hills (Round Bluff and Blaskhdxk Bluff),
7 mine. to noxt stop.
Asconed from torrace to high outwush lovel.,
Turn right into private drive to dam of Wisconsin Power and Light Co.
Johnstovn moraine herc crossos Wisconsin River and moy be scen to Left.
STOP 2 Park cars on gravel and walk to odgo of bluff.Oppositec is
Blackhdxk Bluff which wos a nunatad{ at maximum of Middlc Wisconsin.
Doscend stayys and sce o _right tlll of Johnstowm Morainc overlying
outwash. CAUTION, do not loavo tho stairs as slopo has been planted
to grass to check crosions By going down tho stairs and turning right
at the plant an cxposure of outwash may be secon in now pit, Woidman hold
that this oxposurc of outwash undér the moraine domonstrated that the
torracos arc of pre-ifisconsin ogo, Mac€lintock showed the orror of
this view. Thc dam is founded on sand and it has boon a sorious problom
to provent crosion from undcrmlnlng ite 20 min. stop.
Roturn to carss 8 min to noxt stop.
Rejoin 12 and turn right, Follow 12.
Droinago outlot through morainc and stroam channcl in outwash woll soon,
Turn left into towvm road.
Purn right at school housoc,
STOP 3+ 5 min. Kottle in outwash with pond porchcd on sili,
Note woll drilled for late ox~Governor Phillip on west sides This woll
disclosod a laycer of till bolow the outwash, This demonstrates a dual
moximum of tho Middle Wisconsine, At tho first advance the ico locally
wont farthor west than it did whon the Johnstowm HMoraine was deposited.
A block of icc was loft hero on rotroat of the ice front. It was buriod
by outwash, Tho ico front rotired soveral milos and tho outwash scon
at tho dom was laid down. A rcadvance then resulted in the balance of
movement and wastage which formed the Johnstowm Moraine, The moraine
of tho carlicer maximum is probably tho Brooklyn Morcinc which occurs
south of Hadison and wos formerly corrolated as probably Barly Wisconsin,
& min to ncxt stop.
Hojoin 12, Koop ahcad.
Turn right onto County Highway Z, STOP 4, 3 min, To north therc is
an alluvial fan at foot of Baraboo Bluffs of Huronian quartzito, The
fon has boon disscctoed and is covored with looss as is much of the
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outwashs Similar gravols to those of the fan occur farthor west and aro
knovn to be of pro-Wisconsin agoe. 15 min, 10 noxt stop. :
13644 Pinc Hollow on leoft, youthful gorgoe in quartzite in bottom of honging

3740
4044

4l.1
41.3
4l.4

42.7

valloye Causc of hanging doubtful, possibly cliff cutting of Combrian
500,
Turn loft, CAUTION: stoop hill ahoad, uso goars.
STOP 4 35 mine Park cars closc to right bank and walk to top of Wost
Bluff ovorlooking Devils Lako, From this point the morainc can bo scon
at both cnds of tho Lake. History: (o) pro-Goambrian scdimentation,
(b) pro~Gombrion mountain meking, (e¢) pro~Cembrian ponoplaination
loaving quartzitc as monadnocks and forming wide mature valleys in the
bluffs such as that wost of tho Bluff, (d) Combrian to Silurion scd-
imontation concoaling quartzito ontircly.( Bluo Mounel1716 ft, horo
1460.), (o) crosion by superimposcd stroams oxhumed much of older
topogrophy and mado now gorges with cliffy sidos; gorgo thon 900 ft.
doop, now 500, (f} carly Ploistocono outwash filled gorge to about 100
foot bolow loke lovel, (g) Middlo Wisconsin glacior splii by bluffs
to cast closing in loko basin; water in lakc oneghighor covering ploins
ot both onds but no dofinito outflow channcl known unloss along ice
front to northwost, (h) ice rotired from morthorn part of moraine
allowing waters to orode channol now followod by railway and roach
lovol of Glaeial Lako Buaraboo,about 980, (i) prosont conditions.
Tho lovel tops of the bluffs arc parts of an oxtonsive plain vhich vairos
from 1400 to 1500 foot olevations Duc to oither (a) stream crosion or
(b) marine plonation during Paloozoic sodimontations Time of formation
oithor (o) pro~Cambrian subaorial poncplain, (b) Palcozoie marino plein,
or (¢) post—~Paloozoic subaoricl ponoplain during removal of sodiments,
The writor favors marine theory bocause of (a) oxtromo flattnoss, (b)
proscnce of coarso boulder conglomerato off odges of summit flats,
(c) prescnco of rosidium of Palcozoic formations on upland. Tho famous
potholcs on Zast Dluff wore formed after duposition of Paloozoic seodinonts
and beforo thoy wore orodoed aways. Tho pro-Combradn drainoge at the lake
was probably to noths Lator o suporimposcd strcam (Wisconsin River)
widened and'dQOpoﬁEd this volloy os shown by hanging valleys southoast
of tho lakos Roturn to cars. 30 min $o noxt stop. :
Terminal morainc corsscs road ond continuos to northwost.
Join ¥is, 123 (paved) P
Turn left off 123 onto Wiss 159 and go wost across torminal, From torminal
can soc in samo viow (a) torminal, (b) doltaic outwash plain, (c) pre-
Cambrian maturo topography on quartzite (oxhumed), (d) gorge duc to
suporiuposed stroam, () upland ponoplain,
Join U, Se 12 and turn right (north). Unglaciated rock ridge o wost.
$ontinuc north over dolta doposited by glacial streams in odge of Glacial
Loke Baraboo, ;
Top of torminal morainc.
Leavo 12 by kceping strai..ght ahoa& down stocp hill, CAUTION: dangorous
R. R, crossing over main linc of “hicago and Northwostorn.
Rojoin 12 and koop straight ahcad.- Torminal moraino to loft and zhoad,
Top of torminal. Broded cdgo of dolta nhoad. .
&dgo of delta whoso top marks lovel of Glueial Lake Wisconsin in valley
of Wisconsin River. OQutlot to East Fork of Black Rivor,
High hill to loft has glacial pebblos on top above level of lako, Origin?
Artificial lako in post-~iWisconsin gorge of Doll Crock.
Polton. Turn right with 12, Postglacial gorgos. Farther on pass into
proeglacial topogrephy in Eou Clairo sandstonc (Cambrian). Top of
Eau @lairo is markod boneh coused by thin layer of shalo.
STOP 5+ Park ears al right undor troos and walk to old elay pit. 10
min. to sco varved clays of Glacial Lake Wisconsin. 5 min to noxt stop.
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Turn right onto U, S« 16e OCross river cnd koop to loft onto main
stroct of Wisconsin Dells or Kilbourn.
Troffic light. Character of stop at the Dolls is not settlods Tho
full boot trip takes ovor two hourse The Dells owe their origin to
the diversion of Wisconsin Rivor by the Johnstowm Moraino to the cast.
Proglacicl coursc lay cast of morainc., Here tho river was superimposcd
on o spur of Bau Clairc sandstonoc. Brosion has produced mony striking
scenié foaturos ospocially whoro thgsandstone is cross bedded but tho
goologic and physiographic foaturcs arc by no moans as variod as ot
Dovils Lokoe OContinuc onst on U, Se 16, from STOP 6. 15 min to nox:.
Turn right with 16. Eroded deltoic oubwashs
Gr wol pite

Top of Johnstowm Moroinos
Loave torminal moraine and ontor big swamp. 4o tho-icc frout melted
back from tho Johnstown Morainc the lovel of Loke Wisconsin was

mointainoed until tho cast ond of tho Daraboo quartzitc bluffs was
cloqrod. Thon the watirs foll to the lovel fixed by the dop of the
rock spur ot thoe Dolls. #rosion of this desiroyecd tho last romonant
of Lake Wisconsin and ocast of the morainc anothor body of wator,
Glacial Loke Oshkosh camc into oxistonco. This had its outloet where
Uisconsin River crosscs tho moraincs above Prairioc du Sac.
STOP 7, 5 min., Forcsut bodding in deltaic morainc deposited in
glacial lakos Tho rogular shapc of this moraine "( MElton?) suggosts
that the glacior was moving ot timo of formations 20 min. 4o noxt.
dAnother deoltaic morcoinc.
Pittod outwash plain ot Portage indicatos that level of GluClﬁl Lekeo
Oshkosh ind Fox and Wolf valloys to north nover oxecuded this lovel of
cbout 830 ft. Highor boaches arc known to tho north but the oxtont to
which thoy have boon deformed by postglacial carth movement and the
to vhich thoy arc the doposits of locol lokes shut in by an irrcgulor
icc margin has not boon dotormincd, Aftor tho rotroat of tho Middlo
Wisconsin ico Loko Oshkosh coasod to oxist, It was brought back again
by tho readvance of tho Late Wisconsine. Tho beachos of this later
loke have almost certainly not beon doformed,
Portagee Routc from horc to Weupun not loggede Lunch at Hotol Roulf
for sovoral miles oast of Portago tho routc is over a pittod outwash
plain cpporontly formed by drainoge from isolotod stagnant icc massos
Lloft in valleys to the cast during the rocession of the Middle Wisconsin
The paucity of moranincs formed of +ill ond thercforc the product of
moving ico sirongly suggosts that intervals of stagnation offoeted the
ico shoot at loast toward 1tq odgos. Such a condition could be brought
about by lack of snmowfells *hon tho odge of tho 1co§hcut would flow
out until oquilibrium was roa achods Movenont might be reinstated wbither
by incroascd proclpltailon or by molting back of the mrgin to a stoopor
slopce 4bout 1 hr, 45 mine to noxt _stop. Highway 33 to Fox Lake.
Cross Groon Loke Moraincs
Fox Lake. Loave 33 and pick up Wise 68
Vaupune Pick up U. S. 151, straight ahoad.
Botwoon Weupun ond Fond du Lac the route ¢rosscs the Waupun, Rush
Lako, ond Ste Anna Morainos, an important group of rccossioncls which
aro probably the pfoduct of a roadvance of thu Groon Bay Lobce,
Esker on right
Noto Nfgara cscarprcnt on right.

Lanartine, Outecrop of Gulonﬁ dolonite inftroam bods Ridge to cast is
St. Aanc Moroino,
Morainal ridgc at bordor of rod drift or Lato Wisconsine Tho rod $ill

~ proba bly nontles o ridge of the Middlo isconsin gray tille The color

which is so charactoristic of the Latc Wisconsin in this district is
duc to two factors: (a) during the rccossien rod clays colored by droinc
fron the iron ranges of northern Michigan wore dopositod to be later
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plowed ap by the ice moking o very clayoy %ill, and (b) tho Lato ﬂigcoqsin
icec in this rogion camc from the Patrician contor and thus passced dircetly
across somo of tho iron rangos. South of this ridge a glacicl lakce discharged
to Rock River through Horicon Morsh which was thon o lakes ‘
137,5 ¥ond du Loc~traffic light. Turn loft wnd then turn right at noxt
cornor ounto Gounty Highwoy TeWo aro now in bod of Lekc Oshkosh.

1404 Tura loft (north) onto County Highwoy K.

141,0 STOP 7, 10 min., Gravel pit showing morginal doposits of Middle
Wisconsin overlein by rod élm! of Lator Glacial Lakc Oshkosh and thi.
rod till of Loto Wisconsin, nine to noxt stop.

14l.7 Turn loft onto Wis. 23. ; :

141,9 %Turn left into gravel pit for STOP 8 8C5 ft. bar of Lator Lako Oshkosh
showing red clay stain and lonscs of porfoctly cssorted gravel,

Bar must have beon built by northorly winds blowing off ice.
Roturn _to road corncrs to caste 15 nin to noxt stope.

142,1 Purn"#8#th on K ond go north nlong foot of Niagora oscarpmont.

Noto fhat springs on top of undorlying shalc have causcd much post~
glacial sliding. '

144,2 Turn Pkt onto Wisconsin 31, _

144,5 Turn lcft at Pocblos following 31. From horc north the highway follous
on or close to the 805 ft. boach of Lotor Lakc Oshkosh, Moximum leovel
of 830 ft. is not showm wgll horc. ;

148,4 Turn right onto County Higway Q ond ncke STOP 8 at $op of steep risc.
10 nin, Tho road guttor nBrtheast of the house shows what scums to
be boach gravel of &arly Lekc Oshkosh ovorlein by red till.
£ cyotion about 850 but this doposit nay not have beon made in o loke
which was joinod to that which discharged ot Portagce 1 min to noxt,

14846 Turn right cnto town road.

14848 STOP 9, Viow from Niagara oscarpmont over lowland floored by Gadend
dolomitce Tho Richmond sholc is concoalod by drift. Noto tho straight
ond rogular outline of tho cscarpment. Martin aseribes this to glocial
orosions Tho fact that the fissurcd dolomitc lay on soft slippory
shole offorud on optimum condition for glacial crosion. The Niagara
oscarpmont was very important in directling the glaeial lobus although
tho Groon Bay Lobe on the wost overrodo it for some miles. The fact
that so insignifican¥a focture affoetod lobation socms to show thot
continontal glacicrs worc not ico rivors but joozed out along the morgin
whore the slopc sufficiont to pormit of gravitational flow was maintained
during growth of the ico shoot at loast by radiating winds which brought
snow to tho margin plus doposits from impinging cyclonic storms.

This fundamont difforence from valloy glaciors nay woll give us pausc
. with rogard to wholosale glacial orosion., 13 nin. to noxt stop.

149,1 Edgo of rod till; gray drift boyond. :

15044 Turn loft onto CGounty Highway U.

152,6 HRoecssional morainc of Kiddle Wisconsin tronding NE=SW,.

154,0 Turn right (south) on town road,

155.3 STOP 10 5 min. Tho drumlins of this district trond both to SW and to
Se Tho writor oxplains thom as first forned by Early ilisconsin Lako
Michigon lobo moving southwest. A nmovenont of tho source of ico to tho
wost during Middle Wisconsin timo causod tho Groon Bay Lobe to occupy
tho same distriet moving south to ocast of souths This roshapod nany
of the drunlins by a procoss in part orosion but nainly deposition.
Drunlin cast of stop has now tail built on, Important light is thus

“fhrovm on origin of drunlins and glacial orosion'8hown to be slight.

155,8 Turn right on town road. (10 nin to noxt stop)

15644 ¥urn loft on town road.

1579 Turn loft onto Ads Follow AA around durve to right.

159.7 S8TOP 11 On crost of overridden drualin, 10 nin, Furthor discussion of
overriddon drunlins. Lcko Michigan part should have only Niogara pcbbles
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Turn left onto Wise 23 cnd continuc oasts ~Cross sovoral isolatod
patchos of morainal drift. 35 nin.to cnd of rum. :
Groonbush ( dotailed log cnds) #ast of Groonbush wo cross the faomous
fntorlobatc Moraine, Two difforent viows of its origin have boen held.
The carly geologists held it to be two opposcd torminals forned
by tho respcctive lobes. Lotor students have thought of it as modo
in tho reomtront anglo botwoon the lobds wad not oll ot onces This
lotor intorprotation oxplains the gopse Glacial drainage was
confined botweon tho lobes and thus tho stony till was largoly rovorkad
into nssorted deposts chgéfly gravcls. Duricd icc masscs later melucd
to moko kobtlos, #As tho angleo widenod out the oldor daposts were
torracod for tho nost part before the isolatoed ice masses had all
roltods East of tho sumnit several such terrace levels and an
abandoned drainage chamnel arc woll showm.
Plynouth, wdight at Surtiss Hotcl.

5, 1933 ol
Loave Plynouth on Wise. 23 rotracing routo token yostorday.

Turn right onto Qounty Highway P and soon ascend Intorlobato.

STOP 1 Gravol Pit of Morainc Sond and Gravel Go. Note forcsct bodding
Mullot River horo crosscs through a gap. 10 mine from start. 8top

10 nin, Qontinuc on P under R. R, 5 riin to noxt stop.

Pick up Gounty Highway A and turn north on it.

Turn right with A '

§ood viow of morcine on loft. : =

.urn loft with A ond noko STOP 2 at top of grade. 5 mine Vicew of
Srystal Lake in kottlc of pitied gravel torracos 20 nin to noxt stop.
Kocp on A e :

Elkhart Lokes Turn right ot R. R. stotion hoading cast on %,

Pittoed outwash woll dovcloped :

Loave pittod outwnsh ond onter till of Loke Michigon Lobce.

Thin odge of Lato Wisconsin rod till. No onduoraino.

STOP 3 Fronklin gravel pite Middle Wisconsin morcinal gravel,
overlain by gray till in dturn buried by rod till. 15 nin,

40 min to noxt stop.

?urn right on A Roed till ground norainc,

surn right on A into village.

%urn left and cross Highuay 32.
Turn right (ocast) on 4.

Morainel topography to north possibly inhoritod from buriocd Middle
JUisconsin torminal.’

Turn loft onto U. S 141, e

CAUTION: SLOW and closo up for left turn ot stop choad.

Turn loft into gravel pit south of Fishor Crock. STOP 4 15 min.

Gravel underlying rod till shows in part the assortiiont which is
charactoristic of boach deposits. May be Glenwood or pro-&lonwood
beach of Forly Lake Chicago formod during recossion of Middle Visconsin.
Continuc north on 141 into Monitowoe. 50 min. to noxt stop.

Purn loft onto 2lst. Streoet and go north across river,

Turn right (oast) onto Now York Aves

Turn 1oft (north) onmto Wis. 42.

furn right on 42 soon roaching shorc of Lakc Michigan. Much of the
routc to Two Rivors is along sandy boach with duncs.

Two Rivers comtinuo on 42, Traffic lights.

turn right on 42 on 22nd St.. ‘Now bridgo. @ontinuo cast on 22nd.

STOP 5 Now Bcll Pork. 5 nine 17 ft. boach of Lake Algonquin.

Cut in bank in spring of 1933 showod rod till overlying oldor silt

ond lake sand/ @ontinue chead on town road, 30 nin to noxt stop,

Routc follows barricr boach of Lako Nipissing (24 ft.).

~urn loft just south of crock soon crossing lino of sand dunos.

Purn right onto Vis. 42 and continuc north over rod $ill ground morainc.
Flat topography partly duc to older lake duposits belowe

Turn right ot Two Orocks onto town road.
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Kocp straight chead down lanc to lake shores Pork cars and walk south
along boach. Noto intorcision of crocks 1 hour stope Tho bost e
oxposuros of tho Forost Bod arc noarly o holf milc south. OSonc digging
nay be nceded., STOP 6, 20 nin to lunch stop.

Prococed back to 42 and turn south to Two Rivors.lunch.: at Hotcl Homilton,
Sontinuc on 48, 13 nin run back to Manitowoc,

STOP 7. Grovel pits. Uppor loyers disturbed by ico but no red till.,
Lotor lakc doposits unconfodfblc above. 20 mine 10 min to noxt stop.
GQontinuo south on 42 into Manitowoc.

Jurn right onto Now York Avc.

Furn loft and cross bridgo and lowland,

Turn right into trail to clay pit. % :

STOP 8. Pit of Modusa Portlaond Coment Go. Pormission to visit at owm
risk socurcd by F, T, Thwaitos fronm Ulovcland officce 25 mine. Red till
ovorlying varved clays (disturbod by shovejwhich lic on gray till,

Roturn to 2lst. St. and go south, 30 min to noxt stop.

Turn right onto Washington Avee, Wisconsin 3l. Follow 31

dod till nmorainc

Rod till over gray till in road cut showing that topogrophy is imhoritoed.
Horainalitopography, gray till shows in placoes.

Turn righ% (north) onto Wise i4%-  Gontinuo north up rock hill.

.urn Loft just north of housc on loft,

8TOP 9, 20 min, Crossing strinc on Miagora dolomitcs Roshaped drumlins.
Tho Latc Wisconsin icc which rcachod this locality nust have crossod

he Door Gounty poninsula and thon sproad out wostward over the lowland
cast of $he Imtorlobate Moraino, 15 nin to noxt stope Roturn to 38,
Rejoin 3% ond go southwost,

Entoring intorlobatc moraine partly overridden by red till.

STOP 10s 5 mine Soo intorlobate moraine, Therce is a gap to north,
Boyond that the intorlobate is all buriced by red till, It stops in
Kewaunoo County about 30 milcs to northe 45 min to noxt stop,

Noto conical moulin kame on loft, the first scon.

Turn loft (south) onto Wisconsin 32, Loave Lato Wisconsin drift.

Purn right with 32

Turn loft with 3R across bridgc. Kiol.

Turn right onto Wis, 57. : :

Extronoly pitted topography of Intorlobeoto.

Elkhort Lokoe Turn right onto County Highway A  Rebraco out route to
Groonbush. Turn loft on Wis. 23,

furn right onto County Highway A.

STOP 1ls Icc contact faco of Intorlobate without till, suggesting
tonporary stagnation of ices Qontinuo on A. 5 min to noxt stop. 5 min.
STOP 12, Largoe kottlc in swmit of intorlobato which-is horo a torraco.
10 nine To southwost is a moulin kamo which must bo older, possibly
forned sonc distaneco back from ico nargin, 15 nin.to noxt stop.

Well norked torracing. '

Kane vith flat top on right.

Doscond to a lower torrace.

Woll-narked outwash torraco. Turn right onto Wiss 67 (paved).

Rronches of intorlobato both right and loft.

furn loft onto Gounty Highway V. Fron horo south pass through a group
of noulin kanmoes.,

STOP 13 10 nin to sce komoes, s

Turn loft on V, Melullin Hill, = "ot 30 noxt stop.

Gut in crovasso filling, turn loeft following V
Parncll, turn right onto A,

Turn right with A,

furn loft with A,

Turn right with A.
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147,1 Loft with A.

149,5 Right with A. Bocchwood,

151.8 Right on 8. County linc,

154,1 Loeft with 5.

156.,0 TFurn right :

15646 STOP 14, 10 min. CYut in roulin (?) kamo showing foresot boddding.
20 nin to ond of day.

157,6 Turn loft on 8,

159.6 Moulin kanc on loft illustrated by Aldon.

159.8 Turn right onto Wis. 28 abt Kowaskun.

16042 Turn loft into Wise 55. Go south.

167,5 West Bond, Hotcl Goib.

August 6, 1933 t

040 @c north on 55 to Barpn rotracing yostorday's route. 10 min to stops

1.2 Boarton, turn loft into town roads’ ‘

246 STOP 1 Pit of Northern @ravel Gc. 25 min. Park cars off road and
clinb to top of strip dumpe Forosct or sluuped beddings. Return fo
cors ond go on wost through séuc vory striking topography. 12 min.tc
naxt stop.

P Turn loft on towm road.

4,1  Turn loft onto Gounbty Highway B.

560 Turn right onto Vis. 33, :

743 Turn loft onto J. STOP 2, 10 min, to soc glacial drainage chanacl,
outwash torracos, and till interlobatc to wests. 9 mine o noxt stop,

10,1 STOP 3 5 nmin, Crovassc fillings to loft including island. 15 ruine
to next stope.

14,9 Turn right onto Wis., 60. Intorlobatc here is ncaorly all gravol.

15,9 Turn loft into towm roads When fresh cuts showod gravel dospite
nuicrous boulders.

16,7 STOP 4, Sugar Loaf Hill, also known by other names, 15 min.

Pit shows faulting in horizontally stratified sand and gravel.
parently a moulin kame, @ontinue on towm road. 15 min to next stop.

1749 ‘urn right onto County Highway E. Descend ice contact face of

' interlobate., Gravel and till much mixed.
1844 Turn left onto K. Ascend gradually to top of moraine, Crevasse filling.

; to right suggest stagnant ice. Holy Hill soon scon to left.
23,5 STOP 5 5 mine to viev Holy Hill from top of till interlobate.

: 20 min to next stop. '

25,7 Sharp right turn up stoep hill in bouldery gravel., @lacial drainage
channel to loft (Oconomowoe River) Here drainage from the Leke Michigan
Lobe crossed the line of the Intcrlobate into Groen Bay territory.
There is no real Intoerlobatc for soveral miles south of here.

2549 Turn loft on torracc.

26,2 Turn right

2647 Turn left ;

27.0 Purn right and follov winding road through pitted outwash to

28,2 Turn tefd into Wis. 83. Follow 83 through North Lake,whero therec is
a large grevel pit in end of terraco across pitted plain with $ill knoll.

31,3 STOP 6 5 mine Junction 83 and K¢ Huch pitted outwash in golf links.
Turn right onto K. 20 min to noxt stope

33.2 Turn loft onto Sounty Highway C. Follow crovasso filling botwoon
Mouse and Okauchce Lokes. Pittod outwash with somc $ill knolls?

39,2 Delafiold, turn left onto Wis. 30« Hill to south formerly callod
Govornmont Hill, Now tho name Lapham Peak (aftcr Lapham who lived near
horc)has beon placod on this hill having bocn displacod by name Holy
Hill whoere first appliod.

40,4 STOP 7 Park ecars at right and climb onto intorurban track.

Torracos along side of Lake Nagawicka. show that ico bloeck recached surfos



10 mine 5 min. to noxt stop.

41,0 Turn right onto Wis. 83,

41,2 Park cars in gravel pit ot lofte STOP 8 15 min. 6limb to top of pit

"~ to viow glaciul drainage outlets. &t first wator from Loke lhchigon
Lobe discharged to south, Whon ieo block in Loko Nogawieka meltod cnougl
outlot changod to west for hore tho Groon Bay ice molted first. This
gave higher gradiont and behoaded old chaancl. Loko Nanwickﬁéco block
lastod until drainage had ccasode 5 min to aoxt stop.

4344 STOP 9 Viow of outwash torracos noar Stasosan, Tho numbor of such
torraccs is logion. As tho ice rocnbrant broadencd succossively lowe:
ond lowor outlots bocome availablee 35 min to noxt stop.

44,0 Turn right snto U, 8. 18 and go wost past old Re R. gravel pit in vory
bouldory gravel. %

44,7 Drainago outlct proviously sccen. At first this discharged to wouth
but later to wost along Scuppernmong Crcok.

45,4 Drodinago outlot.

46.2 Torroec odgo.

47,8 #®amo

48,2 Turn right cnto Wis, 67 .Go north on lowost outwash plain past soveral

g lakos in kottlos. ' -

51e2 Turn lecft onto Wise 30, o

5340 Islond of torminol moraine rising through outwash.

5740 Last of outwash. &Entor drumlin croas.

6047 STOP 10, Eskor botwcoen drumlinse 5 mine 10 min to noxt stop.

6342 Turn loft onto County Highway D and go south.

66,7 STOP 11 5 min to sco drumlin topography. 10 min to next stop.

67«7 Turn loft on U. Se 18, Continuo cast through fince drumlins and cross
b¥edge ovor R. Re SLOU, sharp turn ahood.

70,0 Turn right and rceyess R. Re at grado, DANGER,

7046 Pick up @ounty Highwoy P and turn left.

709 STOP 12 2 min, Finc drumlins. 12 min to noxt stop.

T2¢5 Homo, Turn right into Wis. 90 ond thon loft at wost ond of villogo.

771 STOP 13 on top of drualin to soo Imtorlobato Morainc face to southeast

‘ aecross Scuppernong Marshe 5 mine 25 min to noxt stop.
8le8 Polmyra, Turn loft onto Wis. 59. GQontinuc northoast at foot of
3 Intorlobato.

86el @ntor Intorlobate. ; : ' =

8745 fop of Interlobatc, Highost or Nos 1 torrace -to cast. :

87¢8 Turn off to right on gravel road, cross R R - and pick up Wis. 99

7 on main stroct of Eagle. Sontinuc cast. Luunch stop hore to bo arrangoed.

8849 Socond torraco duc to cutting away of glacial drainage outlct. ;

8947 Turn right onto Gounty Highway NN. '

90,2 STOP 14, Discussion of torraces. 10 mine - 15 min to noxt stop.

Tho socond gravel torrace was formed whon now low draincge outlets,
in part via Sugar Crock worc oponcd to the south and drainage o the
west was abandoncde It must bo roalizcd that stagnont icc masscs
woro just as offoctive in this rogard as living glaciors. ALl tho

: torracing was accomplished rapidly bofore tho icc blocks all meltod.

90,9 Turn right.

9344 Pick up Vis. 67 straight ahoad.

9847 STOP 15 5 mine 3 min to noxt stop. Rocossional of Loko Michigan
Lobo risos through outwashe A&long this front tho Lakc Michigan
(Dolavan) ico rotroated first and its torritory was filled by out-
wash from the Groon Doy ico. Gombinuo ahcad onto Us 8e 124

996 Turn right onto towm road, :

1000- STOP 16. Walk into privoatc road to loft to top of hill. Fino viow
over pittcd outwash plains with lakos from top of recessional morainc,

5 mine X5 nin to noxt stop. Route over Heart Prairic which is an
oldor torracc than that at Eagle.

102.1 Bird Schooles Turn right, North, onto County Highwoy H.
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1027 Turn left onto towm road,

105,9 STOP 17. 5 min. Inside odge of &lkhorn Morainc whero it joins tho

©° Imborlobates 0Ld Re R. cute 2 min to noxt stop. TURN RIGHT(north).

106.7 STOP 18. 30 min. Old Re Re cub through vory stoiy $ill of
Interlobatce Noto that ground morcine on Greoon Day side is much lovor
than Heart Prairio, 29 min to noxt stop.

10742 ZTurn loft onto County Highwoy P. Cood viow of cut just left.

110.0 Turn right onto towm road.(wcst) Coing wost cross intorlobatgpropeor
and ontor on pittod plain botwoon Johnstewm and Milton lMorainds,

114,0 STOP 19. 5 min, 5 min to noxt stops Hero scc rolation of Johmstowm
or ondmorainc of Groon Bay Lobe cnd Miltor or first rccossionale
Turn loft (south) onto Wis. 89,

Going south cross Johnstowm Morainc.

11648 Go straight ahcad loaving pavemont.

116,8 STOP 20 at churche 5 mine 20 min to noxt stop. Viow of roontrant -
onglo botwoon Jolmstowm and Darion Moraincse In Aldon's roports the
lattor is rogorded as tho ond moraino of o separato lobe, the Delavan,
but proscnt de oy mapping shows that this lobo wne only o minor oxcreos-
onco on tho sido of tho Loke Michigon Loboe ; :
Turn loft and go through villagoe of Richmond to rcjoin 89, Follow 8%
along bordsr cf Darion Morainoc. Outwash to right somowhat oroded by
glacial wavers during iee rocossion from tho Daricn.

121.7 Tu loft onto Wise 20, Cross Darion Moraine and comc into Turilc Creox

nogo outlcts At crossing of croock noto gravel pit to loft on
Bllp off slopo of curve.
123,7 Turn right onto towm roaod on outwash torraco. This outlot was usod
- during the formation of tho two highost gravel torracos at Eaglc.

124,8 STOP 21. 10 nine 25 min to noxt stop. Gravel pit on left, now closcd
showod till of moraine rosting on outwashe Good vicw of outlot.

12647 Darion; right onto Wis. 14,

12648 Loft onbo 89 ot traffic light. From hoere 89 follows the edge of tho

: noraince To right outwash plain is found most of tho distanccs The
low hills fb.r'bnor wost ore subduod drumlins 9f Illinoian ago which
trond southwost, "'hOy dononstrate a much greater oxtont of the Lako
Michigan or I’.Ll:mo:.s lobc than occurcd lator.

13047 Turn loft onto towm road, Cross Darion morainc noting groy till,

134,0 Tum right onto Wis. 36 on ground morainc. Go south on 36,

- . CAUTION: stocp grade dowm into Fontana with stop at botton.

134,8 Turn right into gravel pit. STOP 22, 5 nin to noxt stop. 4Ask por-
nission at offico. 4Ascond side of pit sooing soction. Good view of
Loke Gonova from tope History of lako involves a dual maximun of the
Uiddlo Uisw nsin. First till is conccaled. Roccssion to cast of
Elkhorn loft ico mass in proglacial valloy whore lake 207 ise This was
largoly buricd by outwashe Thon readvanco to Darion Moraine 1lsft till
on tope ° lolting madc rmeh "falso noraino around the lakos
30 mine .. stop horo. Gontinuo on 36.

137,2 A&ftor bad R. R. crossing (CAUTION) s turn loft on County Highwoy D.

13847 Park cars cast of ovorhoad Re Re Crossing and walk back for STOP 22.
his viow shows tho roason for the oarly nisintorpreotation of tho southor
oxtonsion of the Darion Moraince Aldon ghows it curving back into
Wiso.ngin to the ocast and joining tho Valparaiso Morainc which Lovorott
had nmapped as the bordor of the Middlo (Lato) Wisconsine Rocont study
has traced the West Shicago morcinc northwostorly into the Darion
crossing the older Marongo Moraine at a marked anglos The Daricn= -
Wost Ghlcago is cloarly an ondmoraino of a substago as it is bordorod
by non-pittod oubtwashe It shows a marked wostward shift of the contor
fron vhich tho ico camo, This westward novonont of sourco is narkod
fron Illinoion tinc on and oxplains tho changes in lobation for the lobe
wero modinly marginal foaturos and tho direcetion from which the icco
approached loecal topographic foaturos affccted thoir shapce The change
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olso affoctod the color and nature of the tillse The Early Wisconsin till of
Marongo Morainc is probably rod bocausc derived in part from the rod beds

at the basc of tho Niagara not far distont,. Tho Daricn till is gray and stony
bocausc it came from o differcnt diroctiom ond tho ico ovorrodo outwosh.

The cause of the Late Wisconsin rod till was discussed beforos Tho wostward
progrossion of glacial activity is marked from the Illinoian to the Des Moinor
lobo. Excoptions arc (a) tho IOWﬂn,lf rogardod as oarliocst Wisconsin, and

(b) o Patrician roadvancc noar Winncpog which is lator than the Kcowatin
advanco, In Wisconsin, however, it socoms to furnish a key by which tho
sovoral Wisconsin substogos cuon be soparatods Reforencc should be nmade to the
overridden drumlins noar Fond du Lac, The now nopping, however, tends to
nlnimlzo tho Dolavan ‘glacial lobo. 20 nine stopse Turn cars around and go
wost to

139,7 Walworthe Night at Wayside Hou.. north side of park.

August 7, 1933 :

0.0 Loavo Walworth on Wis. 89 south over non-pitted outwash, Tho
Whito Rock Lorainc at the border of tho Wisconsin drift has not bcon
disceriminatod in Wisconsin nor have the ogo rclations of this margincl
drift 4o the Marongo Morainc beon studicd. The fact that the cutwaslh
botwwoon the two is not pitted has littlo significonce becausc the
uppoer part of this deposit is certainly derived from the younger
Barion~West Chicago Moraine of Middle Wisconsin agos

2¢5 DBig Foot Proirio-iisconsin~Illinois stato linc.

Hore the writor turms over the discussion o tho Illinois goologlsts. He
wishes in closing to nake it clear that tho statenents horein given arc to
be rogarded in the light of suggostionge) hoy worc bascd on idoas gaincd on
fiold trips with students and have not“boon chocked by detailed studys

Fo To Thwoitos

July 26, 1933



International Geologﬁcal Congress_ n.xc',urszo,n; ‘933
Summary of ‘route -
NIGHT AT Prairie du Shien M"M ,(rmw MAMM mm Muu-u..

U. S. 18 to Bridgeport wewsaes, jct. with Wis. 60; Wis. 60 to Boscobel
Wis. 27 to Fennimore; U. 8. 18 to Verona; 8. H, M to Middleton Jct.;

C. H. 8 to 'Pine Blufi; 6. H. P.'td Bress Plains; )( Wis. 11 to Middleton}
U. 8. 12 to lMadison; drive through U. W, ground

Lunch at Dodgeville; Night at Madison

Estimated distance 130 miles

U. 8. 12 to jet. Wis. 159; Wig, 159 to jet. Wis. 123; Wis. 123 and town
road to top of West Bluff (weath ermitting); Wis. 123 to ject. U. 8. 12

at Barabgo; U. B. 12 to Retfomre is. 13 to Coldwater Cenyon; backtrack
to Kiéggarn, U. 8. 16 1o Portaga, Wis. 33,%o Waupun; U. 5. 151 to Fond {68
du Lac; Wi 3 to Plymouth with short detour on old route to see drumlin¥,
Lunch at Kifer ;S@pper at Fond du Lac

Estimated distance 155 miles; 4his is the longest day but this cannot be
avoided unless either some of the stops near Prairie du Chien or the

visit to Madison dMfmitted. The long trip east from Kitbeurn shows

little of interest w.O,

BorthroniWis. . .57.t0:81lkhértiLake; cast on C. H. A to ject. with U. 5. 141;
north on U. 8. 141 to Menitowoc: Wis. 17 to Two Creeks; backtrack to
Menitowoe; Wis. 31 to jct. Wid, 32; Wis., 32 to Elkhart Lake, C. H. A and
C. He 8 to Kewaskum; Wis. 55 to Weat Bend

Lunch at Two Rivers

Bstimated distance 125 miles

West on Wis. 33 to jet. with G. H. J; é%th on J to Slinger; west on Wis,
60 to jet. with 8. H. K; south on K to North Lake; south on Wis. 83 to
jet. with U. B, 18; west dn 18 to jct. with Wis. 67; north on 67 to jct.
with Wis. 30; west on 30 to jetw with C. H. B; south on B. to U. 8. 18;
east on 18 to jet. with Wis. 90; south on 90 to jct,with Wis. 59; 59
to Bagle; south on Wis. 67 to ject. G. He N; south on N to jet. with

C. H. K; west on K to jet. with U. 8. 12; west on 12 to jct. with

G. H. P; south on P to 8, H. A.; west on A to Richmond; south on Wis.

89 to town road northwest of Walworth; town road to Wis. 36; Wis, 36 to
Welworth.

Lunch at Delafield

Bstimated distance 125 miles

Choice of Walworth or Delavan for night.
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INTERNATIONAL GEOLOGICAL CONGRESS EXCURSION, 1933

Summary of route - subject to change on account of

road conditions. Mimeographed guide to be prepared
from trial run just before the excursion

Night at Prairie du Chien ‘

Ue 5+ 18 to Bridgeport, Jjet with Wis. 60; VWis. 60 to Boscobel; Wis. 27
to Fennimore; U. 8. 18 to Veronsy C.H."M" to Middleton Junction; C.H."'s"
to Pine Bluff; C.H."P" to Cross Plains; Nis. 11 to Middleton; U.S. 12.t0
Madisony drive through U.W. grounds.

lunch at Dodgeville; night at Madison

Estimated distance 130 miles

Ue 8¢ 12 to jot. Wis. 1593 Wis. 150 to jet. Wis. 12J; Wis. 125 and towmn
road to top of West Bluff (weather permitting); Wis. 125 to jet. U. 5. 12
at Barabooj U. 3. 12 to Wisconsin Dells; Wis., 13 to Coldwater Canyon; back-
track to Wisconsin Dells; U. S. 16 to Portage; Wis. 3% and 68 to Waupun; U.
8. 151 to Fond du lLaec; Wis. 25 to Plymouth with short detour on old route
to see drumlins.

Lunch at Wiseconsin Dells; supper at Fond du lLae.

rstimated distance 155 miles; this is the longest day, but this ecannot be
avoided unless either some of the stops near Prairie du Chien or the visit
to Madison is omitted. The long trip east from Wisconsin Dells shows little
of interest.

North on Wis. 57 to Elkhart lLeke; east on O.H."A" to jet. with U. 8. 1413
north on U. §. 141 to Manitowoe; Wis. 17 to Two Qreeks; backirack to Mani-
towoe; Wis. 51 to Jcto fiis. 52] Wise. 52 to Elkhart Leke; C.He"A" end C.H.
"3" to Kewsskum; Wis. 55 to West Bend St

Lunch at Two Rivers

Estimated distance 125 miles

West on Wise 33 to jote with C.H. "J"; south on "J* to Slinger; west on
Wise 60 to jet. with O.H. "K"; south.on "K" to North Lake; south on Wis.
83 to jot. with U. 8. 18; west on 18 to jot. with Wis. 67; north on 67 to
jote with Wis. 30; west on 30 to jete with C.H."D"; south on "D" to U. 8.
183 east on 18 to jot. with Wise 90; south on 90 %o jot. with.Wis. 59; 5
to Eagle; south on Wis. 67 to jete C.H."N"; south on "N to jet. with C.H.
.K" west on "K' to jot. with U. 8. 12; west on 12 ”a’ﬂto with G.ﬂ.'?‘;
gouth on "P" t0.0.H."A"; west on "A" to Richmond; south on Wis. 89 to Zown
road northwest of Walworth; town road to Wis. 36; Wis. 36 to Welworth.
Lunch at Delafield

Estimated distance 125 miles

Choice of Walworth or Delaven for night.



International Geologoical Congress Excursion
- Summary of route

NIGHT AT Pasairie du Shiem .

Us 8. 18 to Bridgeport sorruce, jot. with Wis. 60; Wis. 60 to Boscobel;
Wis. 27 to Fenndmore; U. 5. 18 to Veroma; 6. H, H to Middleton Jet.;

C. H. § %o Pine Bluff; 6. H. P. to Pross Plains: : Wis, 11 to Middleton:
U, 8. 12 to Medison; drive thr U. W, grounds, :
Lunch at Dodgeville; Night at Madison

Estimated distance 130 miles

U. 8. 12 to job. Wis, 159; Wis. 159 o jobt. Wis. 123; Wis, 123 and town

road to top of Wost Bluff (weath roitting); Wis. 123 o jot. U. 8. 12

at B U, 8. 12 %0 < is. 13 {0 Coldwater on; backtrack

to BT i U, B« 16 to Portage; Wis. 33,0 Wemupua; U. 5. %o Fond\#68
du Lag; Wis, 23 to Plymouth with shork defour on old route to es drualins:
Iamch at | ;Sfpper ab Pond du Lec

HZstinmated distance 155 miles] ghis is the longest day bui this cannot be
avoided unloss either some of the stops near Prairie du ®hien or the

visit to Madison de¥omittieds The lomg trip east from Kibourn shows

1ittle of intarest o

Harth-on Wis, 57.%6 Blkhart Lake; cast on G. H. A o job. with U. 5. 14};
north on U, 8. 141 o Manitowoes Wis. 17 to Twe Oreeks; backbtrack %o
Menitowoe; Wis. 31 to jet, Wis, 232; Wis. 32 to Elkhart Lake; C. I, A and
G, He 5 to Kewaskum; Wis. 55 $o West Bend

Lanch at Two Rivers

Estinmated distance 125 miles

Woot on Wis. 33 to jeb. with G. H. J; % on J to Slinger; west on Wis,
60 to job. with 6, H. K; south on K $o North Lake; south on Wis. 83 to

jet. with U. 8. 18; west on 18 to jet. with Wis. 67; north on 67 %o jet
with Wis, 30; west on 30 to jeb with G. He B; south on Dy %o U, 8, 18;

east on 18 to jet. with Wis, 90; south om 90 to jet with Wis, 59; 59

to Hogle; south on Wis. 67 to jeb. C. H. N; south on N to jete with

C. Ho K; west on K to job. with U, 8. 12; west on 12 to jeb. with

C. Hs P} south on P to 8, H. Ai; west on A $o Aichmond; south on Wis.

89 to town road northwest of ¥alworth; town road to Wis. 36; Wis. 36 %o
Walworth,

Lunch et Delafield

Estimated distance 125 miles

Choice of Welworth or Delaven for night.
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Description of route, continued

b}r e o '_I'. 1
NABV A
Going east from theADells the terminal moraine of the Greem Bay Lobe
1V Z 55N a0

of the Middle Wisconsin substage is crossed. As the ice fell back from
: with unchanged outlet and level
this moraine Lazke Wisconsin extended eastwar?APntil the dam was broken

by an outlet around the east end of the Baraboo Reange « When this happened

the waters fell to a level determined by the highest moraine which crosses

the course of the})resent river s-e-mewh-m south of the Range. The level

of Lake Wisconsinﬁgzil to that fixed by the sandstone ridge at the Dells

everr%hich the waters escaped through a low place in the moraine %o join

the 93533:; lake which is known as Early @Glacial Lake Oshkosh.

Several halis of the retreating ice front are marked by deltaic moraines

wateh-wexre- doposited in this lake; when the cuts on jhe highway were fresh,
Wsam p 261

they showed foreset bedding dipping westn The early high levels of

prip. 6308 et .81l )
Glacial Lake Oshkosh left no definite beaches near Fortage‘s%ﬁde the ope~

4
water areasin that locelity weid5nall because of Xk islands and masses of
stagnant ice. Som¢ of the latier seem to have persisted until after the

outlet had been cut down from Ms feet to about 825 fee‘h,

for at Pardeeville an outwash train enters the lake bed at the last elevation.

TR SRRy e

Al (R o Ty gt

This plain does not head in a moraine but instead in a large marsh which ;
must have then been filled with ice. After the retreating border

of the Middle Wisconsin ice cleared the Niagara escarpment northé%% of
Lake Winnebago the level of Early Glacial Lake Oshkosh fell so that the
Portage outlet was not used. When the readvance which is called the Late
Wisconiéaf;r Red Drift occugéd)this outlet was blocked and the waters
again occupied the Portage col at elevation about 825. Later, during the
recession of thel;ate Wisconein ice, the col was eroded to its present

level, about 795 A, T. Litile can be seen of the outlet from the highway)

but it should be noted that the Wisconsin River persisted in its course

from the Dells to the lower or preglacial part of its og::i:zsouth of the

it is higl the Fox River which
Barzboo Range although it 1sr§15ner at Portage than the
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Description of route, continued

byi‘.!'-ﬂc- 1
(AR
Mnsuﬂ!mtkamumtwudmrnneotmmw Lobe

of the Middle Wisconsin substage is. mased.“ﬂ#" i‘é’;":m back from
Msmmmmmwwﬁﬁmﬁ%ﬁ::ﬁ

by en oubled arcund the seet end of the Barasboo Rgnge . When this heppened
the waters fell %0 a lovel determined by the highest moraine which crosses
the course of the pmm river semuwine— south of the Range. The level

of Lake Hmmin m.z to that fixod by the sandstono ridge at the Dells
M%ﬁh the waters oscaped through s low place in the morsine to join
mm*‘%alakemmxakmmuwzy Glacisl Lake Oshkoshs

Several Mta of the retreating ice front are marked by delteaic moraines
whitehr-wore doposited in this lake; mmtbscat;ﬁfhatﬁgmqu fresh
they showed foreset bedding diping wost, Tho early high levels of
Glacial ht;ke Oshikosh left no definite beaches near foriage since the V7
vater erein that locality wes saall becsuse of ki islasds and messes of
stagnant ice, Bome¢ of the latier sesum to have persisted until after the
oublet had been cut down from & - B75 fook to about 825 fesh,
for at Pardeeville an outwash train entoers the lake bed at the last elevation.
This plain does not heed in a moraine but instesd in a large marsh which
must have then been filled with ice. After the retreating border

of the Middle Wisconain ice clsared the Niagara oscerpment northgst of

Lake Winnebego the lovel of Harly Glaciel Lake Oshkosh fell so that the
Portage outlel was not used. When the readvance ) which is called the Late
Wisconsin or Red Mrtioma# this outlet was blocked and the waters

agein occupied the Portage gol af elevation about 825. Later, during the
recession of the E'ate m.in iee, the col was eroded to its present
lovel, about 795 A. T. maw Qm be seen of the outlet from the highway
but it should be noted that *I'.lu ﬁm River persisted in its eourse
from She Palls 3o Ahe Lower ¥ fiegiactal past of 406 GERIAE south of the

Bareboo Range although it ;5%« at Portage than the Fox River which

#
f
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flows into Leke Michigan. O, {este WM ] 2 :J

b 7 LAdgl0 Muh‘&f*&{ﬁ
e

From Pameuvzlle to mear Fox L the route lies over ground moraine.

L @7) 20 76/ Prp 901 ot §g5

An{esker is passed just wes’t of Cambriah. West of Fox La.keﬂthe Green =ake
morazine, & recessional of the Middle Wisconsin, is crossed. A few low
drumlins are seen near this point. wldin 296

§76%, v, 48T

Northeast Jof ’Haupu;;the Waupun moraine is cross ed It manifests
itseli as num)(erous 30 to 50 foot knolls of very stony till in which large
blocks of the loca.l Galena dolomite mgke up almost the entire mass Wb o 295
A’:‘?aamartlne this &hwn in the creek bed.
About two milss east of this point red lake clay is—m—'&a’:-c.ed and soon the
road ascends oﬁr a low ridge witfa few slight kettles. This was mapped

317 _
as the terminal moraine of ghe Red or Late Wisconsin substage.

by Alden

A

éeem to indicate that this substage at its max-
imum did not last long enough for the formation of a true eadmoraine.
It is probablgfthat this ridge has a core of gray or Middle Wisconsin
drift. pep 26,449, 2% o Fedese Winnikrngy T

Fond du LacAJ.s situated in the bed of Later Glacial Lake Oshkosh ,

obdie b 324325

formerly known as Glacial Lake Jean Nicollet. Beaches occur zt—tewels—ef
from géﬂls‘dmvn to 795 feet but are not conspicllous at all points par‘ticuﬂﬁ‘ly
on the west shores. ‘*‘his is explained by the winds which blew off the cold
glacier forcin#pack ice against that side of the lake.

Two miles east of Fond du Lac a beach at elevation 8l0 demonstrates
the presence of northerly winds as it is iwn-the—ferm—e$ a spit buili out
from the east shore. IExtended studies of beaches of Lake Oshkosh by
Thwaites have shownsimilar regul‘ts. At this place the lake gravels are
interbedded with and highly stained by red clay, Such deposits as this
have little economic importance on account of the clay stain which cannot

economically be removed by weshing to permit e.&use in concrete aggregate.

lioreover, such beach deposi ts are almost universally very small and thin,
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2
flows into Lake Michigan., (i lowat ]mw*-&— I{KM JW*W' ’fw‘”""“"j
W% mmun %o near Fox Lake the route u.ns over groua& moraine.
Anoskor is mﬂeﬁ just rm of Canbria. !aat of Fox Leke- theﬂm *'aka
morsine, e recessional of the mdﬁla ﬂscmh, is crossed; A few low
drumlins are soon mear this points @fd— P 27/

Nortisast of Weupum the Waupun moraine is crossed. It manifests
iteelf as nunderoue 30 to 50 foob knolls of very stony $ill in which large
blocks of the local Galena dolamite nmake up almost the entire mass, R0d- ) 295
mmuatmmu@a%mm ereck bed,

Mbout w0 miles eest of this point rod Likeseiap dqmsticed and soon the
road ascends over a low ridge witha few slight ketiles., This was mepped
by m/{obc] the torminel moraine utwandnrimtamnuam&nsmmm
Wem to indicate that this substage at its max~
irum did not last long onough for the formation of & true endmoraine.

It is probable that this ridge has a core of gray or Middle Wisconsin
drift,

Fond du Lee is cituated in the bed of Later Glacial Lake Oshkosh

Qe [y 324-3257
foruerly kmown ae Glaciel Lake Jean NHiecollet. Beaches occur at—tovels—of
fron &im to 795 foet but are not comspicious ab all points particualrly
on the west shores, -'fhia is explained by the winds whiech blew off the cold
glacier foreingpeck ice against thet side of the lake.

Two miles east of Fond du Lac a beach ab elevation 810 demonstirates
the preseace of northerly winds as it is brtho—fewmssed a spit bullt out
from the east shore. BExtended studies of beaches of Lake Oshkosh by
Thwaites have show gimilar resultes. At this place the lake gravels are
interbedded with and highly stained by red clay. Such deposits as this
have little economic importance on accouat of the ¢lay stain which camnot
economically be removed by washimg Yo permit of use in comerete aggregate.
Moreover, such beach deposi 48 are almost universally very suall and thin,
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The eastern shore of *“ater Glacial Lake Oshkosh lies along the foot of
the Niagara dolomile €5CATDUENT wmirmi—iE—t TS e T T T O e
resistant for@ationpgzove the weak Richmond shale. As pointed out by
el o Tlhinn of T,

Martin the Niagara escarpument in esedews Wisconsin contrasts sharply with

that of eastern Iowa and northwestern Illinois in being decldedly even
;ﬁﬁ Thetae ‘ﬁ"'w Gk W vt
and smooth, Redietrednun—aesaed, &0 outlieMs of the Niagara asress—tebm

Bt 36, 1, 23023 ST G0 ﬂ
prosent—ia i . Marti%1ascribes e Fmpriic-

: A TR B : ]
]_;r e ]

eaCarpueni, Sé%%e the shale below the jointed dolomite lcdges must have
furnis%égr; very slippery foundatlonwmany large masses of rock were removed
and the escarfpment straighendd to its present form. In the west and for
that matter farther south glaciation was less xirxa vigorous amd the direciion
of movement less well adapted to erosion. Other escarpments without shale
were not so highly altered by glaciation.

Ascending the escarpment we pass the border of the Late Wisconsin
Red till. a%ﬁ&s LDerthQ thins out gra dually~sc=#5§£7at the top of the
grade weathering has largely desiroyed its identity. ‘he morainic topog-
raphy is clearly due to deposits of Middle Wisconsin age which were #Eer
vaneeredfwith Red till..

East 68 the escarpment the route passes through a remarkable group
of drumlins. %ﬁzgi;are somewhat shorter and rounder than is common in
Wisconsin. The most peculiar phenomenon is the variety of directions of the
long axes; these fall into two groups: (a) west to southwest, and (b)
ba50
south to south-southwest. Aldenpregarded these drumlins as due to erosion
and cited crossing striag as evidence-

of terminal moraines by a change 1n\fe dlr'ec.'.‘.:a.m},t +hwa1ues suggests an

alternative explanation. During Early Wisconsin substage the source of

ice was farther east than later, 15 led to the very large sife—sd—ilc

Lake Michig I eﬁhéﬁ—welﬁ:ﬁ;na;i#r
LganLobe - # Illinois. The extension of this lobe
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The eastern shore of “atar Glacial Lake Oshkosh lies along the foot of
w-&vq., M

the Nisgara dolomite escarpment
(e

reslsiant Snmm%have the weak Richmond shale, 4s poinbed out by

: geldr 4 :
Martin the Nisgara escarpment in emvbesn Wisconsin contrasts sharp].y with
that of eastern Yowa and northwa?_tem Illineis in being MW eyen

At ane W
and smooth P Thenr—segzed, M9 outliers Yf the Niagara m
Btk 36, /h 136-235 Tl

present for a long distance. liarﬁn escribes o~

A&7 1o glaciel erosion.

“eeTurpments  Since the shale below the jointed dolomite ledges must have
furnished & very slippery foundation many large masses of roeck were removed
and the escarmpment straighendd %o ite present forms In the west and for
that matter farther south gluciation was less xixa vigorous and Ghe direction
of movement less well adapted to erosion. Other escarpments without shale
were not oo highly altered by glaciation.

Ascending tho escarpment we pass the border of the Late Wisconsin
Red $111, Tie formation thims out gredually so—%iws ab the top of the
grade wesbhering has largely destroyed ite identity. *he moraiaic topoge
raphy is clearly due to deoposits of Middle Wisconsin aén which were ;{a‘
vencered.with Red till,, \

East “ the oscarpment the route passes through a remarkeble group
of milu..fm;we somewhat shoriter end rounder them is comnen in
Wisconsin, The most peculier phenomenon is the variety of directions of the
long axes; these fall into two ir:ggaz (a) west to southwest, and (b)
south to southesouthwest, Al regarded these drumline as due to erosion

and cited erossing striag as evidence

of terninal moraines by a change inice airm.tonn Shwaites suggests an
alternative explanation. During Early Wisconsin substage the source of
ice was farther east than later., This led to the very large sigeoi—thw

Lake MichiganLobe Mﬁn-u Illinois. The extension of this lobe
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in Wisconsin is unknown north of the placejgwhere larengo Ridge is buried
o e
by the Derien (West Chicago) mprain? near the south border of the state

It seems fair to suggest tht the southwesterly trending drumlins east of

Fond du Lac weriformed by Early Wisconsin ice whose terminal lay west of
the Niagara escarpment. If this is correcg‘the cores of thesé(irumlins
should contain no Galena dolomite pebbles or boulders. Duwwing During
Middle Wisconsin time the ice enteredfé;een Bay-Lake Winnebago lowland

/

more directly from the north and spread out over the Niagaralescarpment to

| o

dolomite fragments. A few drumlins seem to have escaped much aliteration;

oveny them
the east reshap the drumlins ﬁnd depos dri ft which carries Galena

others have had new tails built which trend south; some have two distinct
tailﬁé; still others conform exactly to the later direction of movement.
A few drumlins have the stoés side more gentle than the lee suggesting
that they were caused by eros;on of the older hills but most are typical
in outline, Weakness of glacial erosion and origin of drumlins by a
combination of shoving plus accretXon are conclusions from the facts

T3
known aiftime of writing.

Leaving the drumlin area the highway passes over ground moraine
liberally mixed with small discontinuous patches of recessionzl moraines
formed by retreat of the east margin of the Middle Wis.consin Green Bay
Lobe. At Greenbushﬁthe famous Interlobate Moraine is entered. Here the
hills consist almosi entirely of gravdl\for melijaiers were closely
confined between the two lobes and rewofked whatever tillg was deposited,
In this area it is not safe to conclude that mm till is present because the
surface is overlain with boulders\fcr many large ice-raited stones ;;:‘hﬁ
pweseal in the assorted mahyerials. The topography of the Interlobate is:

rugzed in the extreme; knobs, ridges, and mounds with a relief of over 150

feet are interspersed vith enclosed keittles., In many places the slopes
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in Wisconsin is unknown north of the place where Wﬁhhﬂd
by the Durien (West Ghicago) m@'\iwwvw staid)
It sosus falr to suggest Ykt the southwesterly trending Mﬂ east of
~ Fond dv Lee ma]sam by nm.y Wisconsin ice whose terminal lay west of
tho NMagera eacerpnent. 1f this 18 correct the cores of tbne\dmm
should contain no Gelens dolomite pebbles or boulders. Bupiag- During
Midéle Weconsin time the ice entered gbmeu Boy-Loko Wirnmebago lowlend
more directly from the morth end spreed out over the Riggara escarpment %o
the cast resheping the drumlins end m&:&;ﬁﬁi f% which carries Galena
dolomibe fregmentes A few drmline poom to heve engaped much alteration;

others hove hed now $eoils built whieh trend south; some have two disbdinet
tadlpe; still othors conform exactly to the later direction of movement,
A fow drunling heve the stoss side more gemtle then the lee suggesting
that Shey wore caused by evosion of She older hills bub most are typical
in outlines Weakness of glacial eresion and origin of drumline by a
mimﬂgn of shoving plus aceretfon are conclusions from the facts
known ab Aﬁw of writing.

Leaving the drumlin aresa the higlwey passes over grousd moraine
liberally mixed with small discontinuous patches of recessional moraines
formed by relreai of tho eaust margin of the Middle Wisconsin Green Bay
Lobes &b Greenbush the famous Interlobate Moraine is entered, Here the
hills consist almost entirely of gravdl for melt weters were elosely
confined between the two lobes end reworked whatevur $illy was deposited.
In this area it is not sefe to conclude that mm $ill is present because the
surface is overlein with boulders for many large ice-rafted stones sre
gropent in the ascorted manteriels. The topography of the Interlobate is
rugged in the extreme; knobs, ridges, end mounds with a relief of over 150
feot ave interspersed .ith enclosed ketitles. In many places the slopes
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Sosn=bo—tove-hoon doterifined—by the angle of repose of wet gaxskx gravel.
over 30 degrees. Much of the In.erlobate or Ketitle Range is wooded,emd
«Frunrrdrsmceﬁm&s—ewb&r}:e—a—&wﬂr}*mmm—rm ﬁ,&iﬂm}i
Although it ie%s-me highest land between Lake Michigan and the Fox-
Winnebago lowland )i“I: forms a water parting in but few places for there
are many breaks through which streams pass., When the margins of the two
lobes stood closge togetheilassortment of the material was not good and coarse,
ill-assorted bouldery gravels were formed in the reentrant. When included
ice masses and the sup; Jortlngﬁalls melted irregular ridges, knolls, and
omeaths Thae )
conesnwere left, whdeh are called kemes.] In a few places the conical hills
may represent cones formed at the bottoms of moulins; ovther cmarse gravels
were doubtless deposited in’{:revasaes. When the angle widened‘new lower

outlets were opened for the meliwater and terraces of betier sorted

gravels were formed. MIany ice blocks still survived buried in the sediments

and t‘n\e later melted to form terraces of pitted outwash. _The mapping by
AldenAdid not in genefal attempt to separate till moraines, kames, and
pitted terraces zalthough he mapped the larger non-pitted or slightly pitted
outwash deposits. Severzl distinct terrace and drainage channel levels with
unconsumed remnants of older higher levels rising above them, can be seen
Prip 3852, ol g95
along the highway approaching Plymouunﬁ Just west of the city a moraine,
largely gravel, £a marks the western side of the Liake Michigan Lobe at the
time of formation of the lowest terraces. (M. ”/, 304-309
lM‘—h l ET Tl P D—‘-MM-—C/ v() VrM
paduwroats - Y oA m U“’{ 34, 30¥-319,1926
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the angle of repose of web gavakx gravel,

over 30 degrees Much of the Is.erlobate or Ketile Range is wooded md—

ﬂﬁhmitﬁ?&theh&gmawwﬁm%emﬁhim;mw%&-
Winaebego lowland it forme a waber parting in buit fow places for there

ere memy Lreske $hrough which strosms passs When the margins of the two
lobes gtood close Sogolber assortmend of the matorisl was u0b good and coarse,
ill-sgsorbed bouldery gravels wors formed i the reeairasats When inoluded
ico massos and the mywﬂmﬁkm.s melied irreguler ridges,; kaolls, uad
mzma;@ TS 1&%,% are gelled kameos Iu a fow places the conieal hills
may represent gones formed ab the bothoms of uouline; Jther cmise gravels
wore doubtlogs deposited i:z?;:m@ea. Woen the engle widened new lowap
outlels were opened for the meliwalor and ‘errases of bebier soried

gravals wers formed, HMeny ice blocks séill survived buried in the sedimonts
end these later mellod o fowm terrages of pitied outwashs The msppiag by
Alden 2id a0t in general atlempt %0 sepavabe till morainesy km. and
pisted torrases alihough he mapped the larger mouspitted or sligidly pitted
oubwash deposdis, Soversl dletlact berrace wud dralasge shemael levels with
unconsumed remaanbs of older higuer levels rialug cbeve tham, ¢an be seen
aloag the highwoy approagaing Plymouths Just west of the eily a moraine,
lergoly gravel, &4 marke the westera side of the Lake Michigan Lobe at the
tiuo of formabion of the lowest tervassss WUde, 30¢.309
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Pofo 571, 44/ 94 2
?he highway from Plymouth to Elkhart Lak%Ais through terraced and
pitied outwash like that seen west, of Plymouth, At Elkhart we turn east
through more pitted outwashﬁﬁgjgﬁiLby a recessional moraine of the Lake
: A
Michigan lobe. The first Red Drift is observed just east of a school
house on the south side of the highwaxﬁ’xéhera is no maeked terminal at the

margin of this substage. About a mile west of Frankliﬁ,at the top of a

steep sescent to the east is a large gravel pit. Here the brigﬁt red till

)
of the late Wisconsin overlies kame gravels of an older Middle Wiscoasin
oragra; recessional. Locally some gray till of the older glaciation
occurs between the gravels and the red till, At other places the older
sediments have been folded by the overrfiding Later Wisconsin ice.

Bast of Franklin the country is low ase nearly level ground moraine
ofjthe LateR Wisconsin. Ih¢;Ghﬂf;ggzgzgtéhukiuﬁﬁris due to several

: e

factors: (a) clay tills,such as the red drift flow when wet and form
leveﬂdrift plains; (b) much of the red drift overlies gray outwash plains,
and (c¢) much of the red till overlies older lake deposits.

Bast of Howards Grov:ha.low ridge of red drift contvains some kettles

and was mapped by Alden as terminal moraine; such features may be like the
inheriting their topography from '

moraine farther westvqburied Middle Wisconsin moraines. { ; :
Turning north we recross this belt of weak moruine at St. Weundel.
AL~ 2122 339 PRSP Fust sl
At Fisher Creek gremved, pits west of the highway expose - 24
m. [
the red tille—+®dpreusls by their bedding and ezmcellent assortument of
[RUSEUEU A

some of the thin layers show beach origine. 4Although the elevation of the
top of the gravels is not known it is fair to suppose that they are

a
prt of {he Glenwood beach formed in Lake fhicago during the retreat of the

Middle Wisconsin meuﬂu—T« oSeker, T e W? v
Bt e 411401QIL0L o & Al C%:;:Iiijb ol °Lﬁtf:1uﬁ&4qu Letf,
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% highway from Plymouth to Elkhart Lake is through terraced and
pitted cutwash like thed seen wesh of Plymoudh. a% Elkhart we turn cast
theough more pitted m@mﬁhjznxlweﬁ by o pecosoionsl moraine of the Lake
Michigen lobes The firet Red Drift is observed just east of = sehool
houge on the south side of the hﬂ.sthﬂ‘f Thore in no saxked tmﬁ
margin of tbis substege. About e wile west of Franklin ef the top of a
siosp sesoent $o the eanst }155 & lergs grovel pits Here the brignt red $4l1
of tho late Wieconsin overlies kame gravels of san older Middle Wisconsin
w"graa:' rocessionals Locally somo gray $111 of the older glaciation
etcurs bebwosn the gravels and the red t111: At other places the older
éclineats have been folded by the overyrifing Later Wisconsin ice.

Sust of Prenklin the couatry is low emd nocrly lovel ground moraine
ef the LatojWisconsin, fhmm is due tot several
factorss (e) cley $ills such as the rod drift flow when wet and fomm
I.avsl_f,hrif_t pleias; (b) much of the rod drift overlics grey outwash plains;
ead (e) much of tho red 3111 overlics older lake depositss

East of Howords Crove o low ridgoe of rod drift contains some kettles
end vas mapped by Alden es teradncl moreine; sush foatures may be like the

‘mmim farther muuge?%::p;im;’:rMus

Turndng mﬂh we recross this bell of wosk moruine sb 8%, Wend#l.

At Fiohor Groek gesve ’;{; REO A 4 Mo sbints b i underiyg
mmmeyMbm ond omcollent sssortment of
some of the thin layers show beach origins Although the slevation of the
top of the grevels is nol kunown it is fair to suppore thet they are

’\n« mmmd»m:emmauemmtmmrma:&a

@manm,uw MW%W ot Ao dfenitsd



BOARD OF COMMISSIONERS

WALTER J. KOHLER

GOVERNOR OF THE STATE
GLENN FRANK, PRESIDENT

PRESIDENT OF THE UNIVERSITY OF WISCONSIN
JOHN CALLAHAN, VICE-PRESIDENT

STATE SUPERINTENDENT OF PUBLIC INSTRUCTION

CHARLES E. ALLEN, SECRETARY

PRESIDENT OF THE WISCONSIN ACADEMY OF
SCIENCES, ARTS, AND LETTERS

giale nf Wise D5y,

GEOLOCGICAL AND NATURAL HISTORY
SURVEY

MADISON, WISCONSIN

L
. JUDAY. BIOLOGIST

. F. BEAN

DIRECTOR OF SURVEY AND STATE GEOLOGIST
OFFICE, SCIENCE HALL
GEOLOGY DIVISION
. R. ALDRICH
ASSISTANT STATE GEOLOGIST
OFFICE, SCIENCE HALL
NATURAL HISTORY DIVISION
A, BIRGE, IN CHARGE

OFFICE, BIOLOGY BUILDING

SOIL SURVEY DIVISION

A. R. WHITSON, IN CHARGE
OFFICE, SOILS BUILDING



2 TR 5 T M e, 5¥1
‘ M 22962 ad '1}}"’-"? 7N
From Fisher Creek to h‘{a.nit:;:u.vor.iA little of 4interest is seen. The
exact extent to which the land was subm‘erged by the Calumet stage of
Glacial Lake €hicago, 40 fest above the present, is not known on account of
lack of topographic maps. Gféew o335
Just north of Menitowoc several gravel pits can be seen on both sides
of the highway. '{L'he gravels are deltaic deposits probably made at the
margin of the ice in the @lenwood siage of Lake cﬂhic:@o. Lake silts and
clays muchydisturbed By ice shove, overlie & large part of the deposits)

but no ©ill has been discovered. In places weathering of these clays has

carried calcium carbonate into the gravels cementing them into conglomer-
ate. In places begch sands and gravels, probably of Calumet age, overlie
the folded beds unconformably. Ii is suggested that the waters of Later

Glacial Lake (f_hicago reworked and obliterated the t:in red till left on

the top of the deltas. *he silts and clays may have been deposited in
( fromt of the advancing “ate Wisconsin ice,
b 008
From Manitowoc to Two Biversﬂtize highway runs on the beach of Lake

Michigan. ©Sand dunes mey be seen on both sides of the road.W MS-P‘J?
At Two Rivers the Nipissing f{fakestsmx and Algonquin (’{.]E‘a:;eston) beaches

are well shown bothas cliffs and barriers. HNorth from the eity, much of

which is on sandy Nipissing lake bottom, the highway passes along a ridge

0f edeyey red till which locally resembles a weak terminal moraine.

ﬁgm. ﬁl‘\?o trace of the Yalumet beach is knovmn

north of Two Rivers ge=thet this ridge may mark the B ice border at the

maximum extent of that stage of Lake Cujqicago. ?JM ﬁ‘ 5= 6/l,197 ~1/7
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~ Prou Fisher Greck to Manitowos 1ittle of interest is sean. The
mmmu whimthe mwm submerged by thamuageot
Glsciel Lake %ieugo, 40 fect ghove Lhis prosent, is not kaowa on accouut of
Lagk #f topographic maps. R
Juat north of Menitowoe several gravel pits can be seen on both sides
of the highway. The gravels are deltaic deposite probably made ab the
margin of the iee in the Clemwood stage of ba.kaéhtemi Lake silte ond
alaya mueh disturbod ¥y ige shove, coverlie 2 large part of the deposits
but no t1ll hes boen discovered. AIn places weakhering of these clays has
“earried caleiwn uarhanaﬁ;:ma the gravels comenting them inio couglomer-
ate. In places begeh sands and grevels, probably of Calumet age, overlie
the folded beds unconformebly. It is suggested thalt the walers of Later
Glaciel Lake “aicago reworked and oblitorated the G}n rod 4311 loft on
K tho top of tho doltas,f “he silts aad clays nay have besn deposited in
C_fmm of the advancing ‘_at»a Winconsin 1ce.
From Manitowoe to Two Rivers the highwey yuns on the beach of Lake
Michigen, BSend dunes may bs seen on bobh sides of the roed. W Sl
&t Two Rivers tho Mipiseing {(Takestanx and Algonguin {-’%;g.hmm beaches
are well showm bothas eliffe and bureiers., Horth from the cily, much of
vhich is on sendy Nipissing leke bottom, the highway pesses along a ridge
of ekayoyrod til. whigh locelly reseubles & weak terminal moraine.
w‘?g‘wmrm Ho trace of the Yslumet beach is known
north of Two Rivers sc ¢hat $his ridge may merk the & ice border ab the
meximm extent of that wtege of Leko Chicago. ?A;-PJL-J 109 -11§
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The Two Crecks Forest Bed was discovered by Gold‘hh\-.rai}, later explored
to some extent by Thwaites, and last worked on in detail by L-Tilson(w-f—‘l’""“‘.}

Theffollewing section is uxposed
dolomitic

lay, red, end yellowishigray, varved,,\;mobab%y-d-e-pe-s-'rb-o-f—ham

: A&gemm, found emd» up to about 25 feet above Lake Michigan 5

dolomitic
W\Mﬁ 3 F; s
S Wflll red, clayey,{\ea&d-eﬂ%lﬁ—ké@—i’é&em some .;ood j 8-15
& B8ilt, and clay, red, dolomitic) some shells ¥
Forest Bed-peat, stumps, logs, branches, etc , locel dutadede +
M;, sand, and silt; clay, red, silt, gray to yellowish gray,
dolomitic, top part contains organic remains : T-12

VJMM

Till, clayey, groy, dolomitic, apsereatiy—irdske~dloconsin, 3
Wilson found that spruee is the onlyr{.food presant although pollien
of jackpine imxprawas discovered. He found 19 species of mosses
and 7 of mollusks. Fungi, mites, beetle excavations on logs, and pollens
5 erlleclah
of several upland plants were also fourmd. The flora and fmuna indicate
a colder climate than today, one like that of northern Minnesota at present.

A similar section is also exposed in the pit of the Manitowoc Portland
I p

Cement compa.ny &t Menitowoc except that no K Foresi Bed is .,Q_ru“seﬂ.j;,,JL
bdtn _1 s the amount of disturbance due to the Late Wisconsin &e

Mr

varies widely. Locally the underlying Reds seem to have been buried b_,r

lake sediments and little disturbedf ¢ A few feel away the—emsipe—series

below the red till a‘gﬂgglded lnd contorted b—yen&-weegn%nm Great W
of silt, clay and gravel are found in the red till, Locally masses of

vegetal remains have been mingled not only with the stratified beds but

even with the basal xm gray till,\ The surface on which the forest grew

undulates considerably and Wboth t\lorth and& south of the
'\,& :

exposures disappears belewdake lovel. . A ~
The swidime of Ta frnk Basl foate T fow weslin aligs
4 hobe Uvengo  betmtanTa aAM el ColunX shoeqre ( F A
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. woapppbolm6:3~
The Two Grecks Forest Bed was discovered by ﬂol.mt,ﬂfutw ezplored

40 some extent by Thwaites, nnd last worked on in deteil by Wilson.
The follgwing section 1&’,& oged: :
dolomitie

W‘ red, ond yellowish grayy; verved, probably deposit of Lake
MNgonouin, found cmd=up to sbout 25 feok sbove Lake Michigan S

i wm domu%'/_ ; "—7, ; ey e
pw Till, red, cleyey, ovidently Late Wisconsin @ 8~15
8i1%, and olmy, red, dolomitic some shells ¥

-

’Imﬂfm Bed~pont, stumps, logs, branches,; ete ., 106:1@% s

gy, sand; ond oils; elay redy silt groy to yellowlsh gray,
; dolomitie, top part contains organic remaing =12
WWM-M
Till, elayey, gray, dolomitic, spperen 3
M
Wilson found that epru@e is the only’\md presant although polien

of jackpine Zmxsmswes discoversd, He found 3.9_’ gspocies of mos:sos
and 7 of mollusks, Fungi, mites, bootle excavations on logs, and pollens
of several upland plants were alse mwm flora and fauna indicate
e colder elimate thenm today, one like that of northern Minnesota at present.
A similar section is also exposed in ihe pit of the Manitowos Portland
fﬁm{iiﬂ;ﬁw 8t M_&% _ epwm no Forest Bwtld is prefm.%
Ab Dosh pluces the mmount of disturbanee due %o the’late Wisconsin pe ““go-
verios widely., Locally the underlying beds seen to have been buried by
leke sedimonts and litile dinturbaﬁ.l’:’ 7(:;;4&;:; awey W
wekow e pod 2438 ST L ot et suepnttiins  foont i
of 8ild, clay and gravel are fouand in the red $ill., Locelly masses of
vegetal remeing heve been mingled not only with the stratified beds byd
oven with tho basel ze grey i1}, The surfaco on which the forest grew
wduletes considerably and followed both to north end to south of the
exposures dissppoars below/lake level.
Tte b ¢ Gl Fral ek fpwte Oa Lirw wsiha alge
8%, 332-335



BOARD OF COMMISSIONERS

WALTER J. KOHLER
GOVERNOR OF THE STATE

GLENN FRANK, PRESIDENT
PRESIDENT OF THE UNIVERSITY OF WISCONSIN

JOHN CALLAHAN, VICE-PRESIDENT
STATE SUPERINTENDENT OF PUBLIC INSTRUCTION

CHARLES E. ALLEN, SECRETARY

PRESIDENT OF THE WISCONSIN ACADEMY OF
SCIENCES, ARTS, AND LETTERS

GEOLOGICAL AND NATURAL HISTORY

SURVEY

MADISON, WISCONSIN

E.

E.
. JUDAY, BIOLOGIST

F. BEAN

DIRECTOR OF SURVEY AND STATE GEOLOGIST
OFFICE, SCIENCE HALL

GEOCLOGY DIVISION

. R. ALDRICH

ASSISTANT STATE GEOLOGIST
OFFICE, SCIENCE HALL

NATURAL HISTORY DIVISION
A. BIRGE, IN CHARGE

OFFICE, BIOLOGY BUILDING

SOIL SURVEY DIVISION

A. R. WHITSON, IN CHARGE
OFFICE, SOILS BUILDING



9
West oﬂ'Manitowoc e marked terminal morasine is crossed which is

probably of Middle Wisconsin age veneered with red $ill. Cuis in another
taatéﬁrnr1=;:&éz:§3
moraine farther west show Has
S0y, £2~ §| =
The quarry at Valdersﬁ‘ i+ shows the relations of

Rl
the Middle and tate Wisconsin ice sheets. The peck is a reef of Niagara
i 1
gse viner—sopme—e—tow—iriTl, The till above the rock vzz;ﬁes from 5 to
over 10 fest in thickness. At both north and south ends of the opening
gray till is found beneath the re%} In the center only red till easurs.
Where gray till is present the only striae trend approximately south bub
where the red $ill rests directly upon the rock,striae bearing about west
and _
also occur e locally obliterate the older markings. These demonstrate
that the ice of the Late Wisconsin substage moved west ,for they are best
developed on the east-facing sides of the ofler gro@ves. About two miles
jf 31P=3)8
northwest of this point Aldenjdiscovered striae beneath gray will which
he thought indicated a southeasterly movement; in the light of the information
now available utb Valders‘it is more plausible to supoose that the movement

was northwest and that the ice of the Late Wisconsin Lake Michigan lobe

M(;‘*"“"’

exuend°d-est t

way

several piles—s - The thin edge of the red till of the Late

Wisconsin is very difficult fto trace and therefore4?it510baﬁion is hard

to determine. The ice which reached Valders must havé crosseg the upper

end of the Door Gounty peninusula between Green Bey and Lake Michigan and

then spread ouiffin the low ground west of Lake Michigan where the Green

Bay lobe could not cross the high interlobate moraine of Middle Wisconsin agge
A‘l&;': moreine mentionad-abexe which is crossed west of Valdeﬁj;s mapped

by Alden as a recessional of the Green Bay lobe. prever‘“”f”&on+ains very

little}if any Galena dolomite and iﬁ hes been suggested by Thwaites that

it is the Interlobate of the Middle Wisc%%in. Reconnaissance to the north

wends to confirm this suggestion.

B
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2
Wost of Hanitowoe 2 marked terminal moraine is crossed which i
probably of Mddle Wiscousin ago ﬁmam& wibh ved 4iil. Oube in another

@&
moraine ferthar west phow - S
The quarry of Yaldero de—sbore r siows the rolaiions of

the Mddle and :’:rha Uisconain ice sheots. The ﬁ is a reef of lisgara

@M. The $4i11 above the rogk ?w/im irom 5 do

over 10 feol in $adckness., AF Doth aortlh and soubh ends of the gpening

gray €111 2o found bengaith the 2 "edf\ k the conder only red till securs.

Where gray 1Y is preseat dhe culy sirice trend approgisately soubkh bui

whare $he rod 2111 reets direcily upon the cogk siriae bearing about west

also ogouy ﬁd ocadly eblitsrais the older magkings.  Theas deswcastrate

that the Lee of $ho bale Wisgonsin subsbage moved west for they are best

dovoloped on the oagl-facing sides of the oller grouves. dbouk two miles

northwosl of tids poiat Aldik :ﬁsa;g;ad Striue Dewsaih gray bili waich

he thought indicated a a:m..hmwr}.; wovosent; ia bhe light of the informstion

aow ayallable «f Velders it is wmore plausible o supsoss Bhat the movesent

wes norflwosd and ihed dhe lce of the Labe Wisconsin Lake Kichigau lobe

axtmdeén’u;:st-tm 2

Asvagid sl on ety ﬁxatma%aafﬁhﬂrﬁm of tae m

Wloeonola Lo vory CLIfieuwll to race wad Lherdiore m l,ahw is hard

to determing. The ice whish reacied Valders mush Wa mMﬁh& upper

end of the Door Qoumy puninusula bobween Groon Bey mw ng and

then apreadoutinthulwgmmtﬁwwmwem .

Ba;r lobe gould not oross the high interlobale moraine 63 ﬁd\@a Wisconsin agfe
% P mavtns sshianet-wilive Sha Ly iebaih wiih of Nygﬁnfﬁ mppa

by Alden &8 & recossional of e mw Lobes ﬁwamr, ﬁ- sonta

ut"ki.g!.{ any, Golena dolomito and it hes been WM bg Mﬂ%ﬂ‘ thﬂ )

it is the Interlobate of the Middle hm Wﬁ ﬂf‘é( north

tends to confirm this suggestioms %Mmmh timtmﬁ‘ |

" ' £
i \i{'.
Lo Rl
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Wast of Manitowoe 2 marked terminal moraine is crossed which i
probably of Middle Wiscousin usgo_vansercd wilh ved Udil. Subs in unother
&
moraine ferthor west shaw & "

The quory of Yaldors p shows the reluiions of

the Middle and sfaa Wieconadn ice sheots. The m"i‘h‘ is a reef of ilisgara

KM The $411 above the rugk varyies irom 5 jo

over 10 feod in $adckness. A% Dobh 2erlh and souih ends of the opening
gray %111 2o found beucuih the .aJ.,\ I.z,, “he conbor ondy red tiil securs.
Where gray 1Y is present the saly sbrive trend approgisaiely soukh bulb
whore She red 3111 rests dlrecily wpon the rock siriae bearing aboub west
also agou ;a.:d locally obliterabe tho older markingse Thess demcusirate
that the lee of 3ho late Wisconsin subsbags moved west lor they ape best
devoloped on the sagb-faoing sides of the oller grouvess 4bous dwo miles
nordhvost of thds poiat a’xl.dog tfga;i;rﬂd sbriue Desouih gray Wili waieh
he thought indicated o sa.z.hmtar&y wovesenl; in the lighh of tho informetion
now avallable o Velders i% is more plauaible o supyose that the movement
ves nopbhwost wad that the ice of the Lale Wisconsin I-ukﬁ idehigan lobe

i
a&twd@%um-ta e

mammaarmmmosm abe
Wlseonsia is very diffiguli to trace mnd i;hﬁwtm'aﬂ l  is hard
to determine, The ice which resshed Velders must hwa ﬁrca\u( the upper
end of the Door Qoualy peniausula bobween Greon Bey mm mgan and

then spreed out in tho low growsd west of Lake Mishigan Mﬁ the Green
Bay lobe gould not eross the high inberlobute morsine of lq.d\a\u Wisconsin agfe

AWW sombiowed—eeve which is crossed wesh wt Va\t,ﬁr % mapped
by Alden 88 a recossional of the m Bay lobe. m, a'\- m very
ume,u any, Galene dolomito and it lm ‘been umte@ bf Mﬁa'tﬁa& '
it l.! the Inmlah&tﬂ of the Middle Viaﬁam Wﬁ fﬁé\mm
toads to confira this suggestion, mmtmmmuummw |

a4 & £il
W ders 20 gl
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/‘d‘” ? F ALl
it is not certein but tmdtm-m been overridden by ithe Late
Wicconsin for sems rod ¢lay anﬂd' 211 4¢ found S some of the ketile boless
Surveys by Themiter heve showm thet gindler overridden moreines ncer the
border of $he Bed $311 were 1i%ile eltered and in meny plocos it is diff-
foult 4o prove the procence of a lgter dirft., Thic pehencmenon of dis-
W a—olaMwh
appoerencs of o thin t1104donbliens @xplaine the peouliar border of the
Iowen drildt In JTown, long e sourdc of wesdesand porplexity if not a
roapon for doubtdng ths atisteace of suth a driit.
Ekhort Lake

The routs soubh 4o XEa% pasecs through the sane moraing, From Flkhart
Loks wo pagae over Pitied cubwash ferraces to lembulsh., COrystel Lake
with its sty geavelly shoves, islends, and large mumher of Wm
is a 4ypieal kettle leke asneer ddrelopad as o resosts

The large commereicl pit et Gleabulak (Slkhart Moreine Sand and
@rova) Compeny) appsars $o be a del3afd kume formed in the rosntrest between
tio Oreon Bay snd Loks Miohigan lobes.From Clenbuleh $o Gresubush we follow
the foot of the west aide of the Tuterlobete

south %o Do
From (réonbush ds Feabdieud the route lies clmost whelly in the

H’ 26y -270,
203, 2¥9-293

Two very high peaks, one of which iz u keme which was probably deposited

in 2 moulin vome Aletesce from the opea part of the ige reemtrant, mey

bee goem, Those are Suger Loaf or Pulforts Pesk southeast of Rartford ,olv 1320
.&Qu/.JSéI

and Holy Hill,which is surmouniod by a Catholie nhnwh‘ mﬁ»m Ltke
whore there is e large comuercial gravel pit in a terrace, the Interlobaie
is not preseut for geveral miles until it is rosumed in L#lphat Hill foruerly
known as Governueus muwm;:z;:nsm one ¢f the eerly Steto Mlogilta of

‘Wisconaim end ki:

Interlobate moreiae and 1to esseelatbed cutwush fcrreces.
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Tns"abe-eae-a—o{—azg Juterlobate ridme is due in large part to the fact
that streams fed by the melting Lake lfichigaen lobe here crossed xzke into

he area just vacated by Green Bay ice., Farther south, east of Delafield,
there are several ao‘..ndoned streanm ch;.ane}.swheeh-vnn—wﬁw&-m—byéxlden,/a )
That followed by. ?&gh...a,y 30 bospeitebane besn dlia Tikoss makshaaet: T1-
carried water from a block of ice in the basin of Pewaukee Lake west
across a stagnent block in Lake I“Ia.gaa.u-:fica. to the Bark River, a tributary
of the Rock. At an earlier stage this stream must have gone south through
the valley which lies just below the State Tuberculosis Sa.n\‘\iﬁarium. Ab

)
first this valley probably q:eﬂ*souuh but lat&r recession of the Green

Bay ice opened an outlet to the west Row followed by Highway 18. Melting
of the Leke Nagiwicka block then diverted the headwaters of the siream to

the west and thetshor'bar course soon entrent%ed itself leaving the head of

the Sanitarium valley hanging, e O et - =
(pop T i )
From the Interlobate of the Delafieldﬁllegion the route takes us 253 .25%, &

aurt 273
west into a typical drumlin landscape. The drumlins of thB regionl trend

slightly east of south for the;{wera deposited by the southeasterfy quadrant
Wt Mp RT¥= 2 g%

of the Green Bay lobe. Esl:ersAmay be seen between the drumlins. Imatances

of crossing of drumlins by efskers are rare in Wisconsin; for the most
.

[Vl
ga.x‘rthe gravel ridges %o the low swampy tracts between the drumlins.
exli 2l

,{“M‘ﬂ. MM
Mm Drorrire~sarealalt sou 4 within w‘
RO Pt dsalinn, ane ptr~ 1"3‘0“‘[

low ground along Scuppernong Creek was the site of a temporary glacial lzks
PV A4 "'[N
until the moraines to the southeest.obiit-

. 1 0 00 94
&eared 1. W Hmﬂqq"

From Plamyra’\‘to Ee.glel\the Interlobate is recrossed. From Eagle

south is a rgmarkable series of outwash terraces, all of them pitted wh'_l.ch

Pag Pepn 3 €, S762 P 10b 1,7~ 269
was \ﬂm by Aldenhh‘s due to E:‘;tpaggescﬁm dra;inagn':ﬁou?;:ts duey\’;}g :..c:e6 L75- ',,.-7 =

recession. T highest terraces were formed when the meliwater from the
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C rusde 4 T .
The/ ebsercovi-tmy Interiobate sédge is due in large part $o the fach
that sireams fea by the melting Lake Michigan lobe here grossed ks iubo
wie area just vaocabed vy Green Bay ice. Farthar south, east q: Baldiald‘
Buerc are seversl sbundoned siream channels whvief wer S ' Alh.ﬁ:lq//
fiab foliowed by Highway 30 seens to have been the latest.and to-bave-71 71—
carvied water from & biock of ice in the basin of Pewaukee Lake west
acruss & slagnent block in Lake “agmwice $o the Bark Wiver, a tributary
oi the Rock. &b an earlier siage this stream must have gone south through
bhe valley waich lies just below the Stede Tuberculosis Senmbitarium. &b
Lirse bhds vabley pmmymme recession of the Green
Bay ice opened an outlet %o the west fbow followed by Highwey 18, “elting
of the Leke Negiwicke block then diverted the hesdwaters of the stream to
o wost and thchBorter course soon ontrencgd itself leving the hosd of
the Senitarium velley hanging ssderwed

From the Interlobate of the Delaficld Region the route takes us

é

-
I

104 H,, 15'3—2'55:;
wost into a typicul drumlin landscepe. The drumlins of thié mgiaa/\trmd o

sligitly east of south for thevwere deposited by the southeasterly quadrant

R o XEY~
of the @Green Bay lobe, kkmﬁmy baﬂ’aean 4 n the drumline. Instances

w

of erossing of drumling by efskers are rere in Wisconsinj for the most

mﬂ 1 ,ﬂ R Ea R N, Se o e ek it Lo wi‘hm
ho hn sty a~e i~ ,0?-..(4_
several miles of either the terminel or interlobste mrainaaﬁ, Huch of m\/‘f';( «
; (3
low ground along Scuppernong Oreek the site of a temporary pglocial lake \svwim
Ge —RUT wea 2irgiael e R

until the—eromiomof—itrowblelsoress Lhe moraines to the southwest.oblit=—
oraved—is, ‘

- From Plemyre to Hagle ihe Intorlobato is recrossed. From Engle
O e SR DSt g e ks S5 a7
was > by Alden,as dm %o chenges in drainege outlets due to ice

recession, T highest tmés were formed when the meltwater. tm the
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12
Green Bay and Lake lichigan fronts escaped to the southwest to Rock River

fuJon

via the Turtle Creek out.tet./\‘berrhclvr was due to (a) erosion of this

. M 5 N
outlet, a.ayo\kner i& 9) uncovering of plower outlets to the eastu-m FW[\[}UWVE‘A-

F"M

SETCTUTSETTTL HLPOSUTSS [eoshtmbuesss Lhat * are pit'bchucr‘I‘aces

of sand and gravel, -
A 2 g5 - 28
/‘he route leads across the Elkhorn ”ﬁpralne, a recessional of the

westward bulge of the bake Michgan lobe fmrmerix known as the Delavan
lobe. Where the Interlobgle is recrossed on Highway 12 ils sewbhexn  side
is buried #F by 0L1t‘u~faslar\shot':ﬂg M here the Green Bay ice lasted longer
than did the Lake Michigan glacier. In the sbandoned railway cut the

excessively stony character of the 1ill is well shown. MNuch of the material

53-5% )
was of local deriva‘biop(fu-d&-\. P/‘“ﬂ Popen 39, %
36
At Richmond the angle between the Green Bay and Lake lichigan
whedr pgly
lobes is seen as—shewse<dn the Johnstown and Darien moraines wesem—nortiloTst
afé—he¥c coalesce into the Interlobats. Adjacent to this place the outwash/.
which is not pitted is highly dissected by waters which escaped after the
4
: : clels MJQ.SS"*'*S'QW
ice f ronts had recskded & few miles from their maximum,. * 35-3
s dvu)f{ o ; :
From R.lcl‘ﬁpnd south the route,follows.the ouler edge of tneyDar:.en

moraine and crosses the Turfle Creek drainage outlet. “TitTSiows a marked

terrace. A pit just north of Hi{-:‘h‘.fay 20 was the source of coarse ag ”regd’ce
- .
106 : 2-3‘:""2 5

for the concrete paving, 14, _5,5'_3‘{’
At Darienfthe outside of the moraine is reacheds To the south wesd,

low rolling ground moreaine and low gullied drumlins of the Illinoian drift

. L u o e : .
can be seen contrasting shrply with the fresh uneroded knolly of thejmoraine.

Qi 135 - 10



BOARD OF COMMISSIONERS

E. F. BEAN
DIRECTOR OF SURVEY AND STATE GEOLOGIST
WALTER J. KOHLER OFFICE, SCIENCE HALL
GOVERNOR OF THE STATE nf miﬁr GEOLOGY DIVISION
2 Dite:
GLENN FRANK, PRESIDENT %“,ﬂt 11,5[“ H. R. ALDRICH

PRESIDENT OF THE UNIVERSITY OF WISCONSIN

JOHN CALLAHAN, VICE-PRESIDENT NATURAL HISTORY DIVISION
STATE SUPERINTENDENT OF PUBLIC INSTRUCTION GEOLOGICAL AND NATURAL Hls-rORY

ASSISTANT STATE GECLOGIST
OFFICE, SCIENCE HALL

E. A. BIRGE, IN CHARGE
C. JUDAY, BIOLOGIST
CHARLES E. ALLEN, SECRETARY SURVEY OFFICE, BIOLOGY BUILDING
PRESIDENT OF THE WISCONSIN ACADEMY OF
SCIENCES, ARTS, AND LETTERS SOIL SURVEY DIVISION
MADISON. WISCONSIN ; A. R.WHITSON, IN CHARGE

OFFICE, SCILS BUILDING

e



12
Green Bay and Lake Michigen trﬁ_uts eacaped to the southwest to Rock River
e :
via Ghe Mn_fm-muapfﬁm wes due o (a) erosion of this :
‘ { T ata Two ndaz Lorer
oubleb, Mbm &a m uneovering of R.owar ontlets to-the ag.m-m_f:ﬂ .

pepping of the ne

0 A YRR
: axposures hese shom\g tlm.th

of send and gravel.

455 2877
The rouwie leads across the Elkhorn morsine, a recessionzl of the

westward bulge of the Leke Michgan lobe fmemsedg known as the Deleyan
lobe. Where tho Interlobate is recrossed on Highway 12 its mide
is buried ¥~ by outwash showing thjah here the freen Bey ice lasted longer
then did the Lake Hichigen glacier, In the shendoned raillway cut the
oxgessively stony charecter of the $#411 is well showm, Much of the materiel
was of 1o0s) devivabion, Qe , Puef Pop 37, :'3‘“’

Al Richmond the engle between the Green Bay and Leks Michigen
lobes is sesn m-m the Johnsiomm end Derien moreines whieh-nertheast
of—horw ¢oalesce into the Interlobate, Adjecent to tids place the outwash,
which is not pi.ited’ ie highly discocted by waters which escaped eftor the

2¢/
ice { ronts had receeded & few miles from their meximm, Ot~ l;},o R

) ffn 39,36~ 39

From Ricloné souih the mtentel ows the outer edge of the Darien '
and: etwrsai

moraine and,crosses the Turfle Oresk dreinese outlet«—This—shows e marked

terrage. A pit just north of Highway 20 was the source of ¢oarpe aggregate

for the concrete paving, Aol a3y,33-3Y) 106,23 2033
At Darienthe outside of the morgine is reached, To the scuth wer L

low roliing ground moraine and low gullied drumlins of the Mlincian dprift

can be seem comtrasting sifffly with the frosh uneroded knolly of the moraine.
adde Fr’ 3¢~ J%o
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At Fontana an abandoned comuercial gravel pii exposes very coarse
e
bouldr&r horizonladly stratified gravel beneath till which is a part of
G ot B o Awd i»hw-.m win
the Darien moraince, The till extends ‘only thor’t_'. distance down"t he side

of “the gigantic kettle in which Lake Geneva lies, This depression is s#—
et plonw Unanly
thre——sTtenes o preglacial valley. ill lies beneath the gravels.as—shown
liiddle
by—wells. The history reeemded is (a) advance of/{u’isconsin ice depositing

till, (b) recession to east of Elkhorn leaving gravels with buried ice
blocks, (c) readvance to Darien moraine before all of the larger blocks
W %HM&F"M/W"%%M (}uo{rw‘:j-‘l ;
were melted. Alde apping ieefere that the ridge south of the kake is
B
the main continuation of the Darien moraine)bu't later studies in Illinois

make th:is doubtful. m basin escaped filling begause it was parallel
EA

alden, 34, 30"3}{'} 16,

Southeast of Wa.lworth/\the Ll horr—end—of the red till Marengo

to the direction of ice flow.

Ridge Mreine enters Wisconsin and is lost beneath the Deg‘&én moraine.

Their relation§will be gcgalained during ghe trip in Illinois
. = ~23 2
e B, 22'1,7;, 106 | 152=I¥3, 23/~2
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At Pontene en shandoned gomuercial gravel pit exposes very coarse
bﬂnl*i. hordsontodly mut% dwﬁ Mmmmnm of

’w flm pdsd, W
the nu-im moreine, ‘rhe %411 extends aal;r ?harb distance mf& he side .
of tho r*m’rue kettle in which Lake Geneva liass. This depression is A"

“{wp_ oy TR
Yro—tte v 2 preslacial ve ml lies boneath the gravels ss—shewa -
diddie

by~weiis, The history rovtried is (a) advence ot,\ﬁmash ice depositing
$i11, (b) roeession to sest of Elkhorm leaving gravels with buried ice

va dtedn G Bl Ascrion. 7 <L
wero melt'eé\-u Ald hning ﬂb that the ridge south of tit Lake is

bloeks, {e) readvance to Darien moraine bufore all of the Mrgag_ﬁlm 1 Loujza-w
the moin sowbinuetdon of the Daries moraindbut later studies in Illinois
meko th 45 dowbtfuls “he basin escaped filling beswuse it was parallel
%o the direction of dee flows AU~ 3Y-30-3/,50 ) %,
Southoant of Walworth the sesbhormont~ef the red till Narenge
Ridgo morgine enbors Wingomsin and 1s lost heneath the Deiren moraine.

Tholr relationswill be explained during ghe trip in Iliinods
Al 3¢, 2227 06, 82~183,23/~23 o
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Annotated gulde of southern Wisconsin

by
E.F, M' .1 mm' and Wm, C, Alden
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Annotated Guide
B Southern ¥isconsin

a—)'—'-" :-Z )

By !‘.1‘. Thvaites and ¥m. C. Alden

Fourth dey:
Prairie du Chien to HMadison, Wis.,(est. 130 miles, 209 km.).

s €les 640 Ftu AuTe) /757 me ) The
2/
flat boittom of the tremchlike gorge of Migsissippi River between

1/ Elevations approximate.
2/ See topographic maps of ¥aukon and Elkader (Ia.-Wis.) guadrangles.

A e e S s e e e e e SE e e e e e e e e ek e R e wa e s e e e e e e me e

northeastern Iowa and southwestern Wisconsin is here 500 to 600 feet
below the adjacent upland ridge tops, and wells show the presence of
150 feet or more of filling in the rock gorge below the present level
of the river (high water, 626 fi., 190.9 m.) (pe2a). The gemeral
southerly a@ip of the rock formations is steeper tham the gradiemt of
the streas, so that the gorge vhich is 2 to 4 miles,’ - In.)or mere
in width firther north, whers cat in the Casbrien sandstens, nairows
gouthward as the more resistant overlying (Ordovician) "Lower Magnesian®

dolomite approsches the river level and for some distance south of the




confluence of the Wisconsin River the towering walls of the gorge

are but 1} to 13 miles apart. In consequence of the dip of the rocks
being really southwesterly there is & similar dommstresn parrowing of
the gorge of Wisconsin River. Prairie du Chien stends on & low sandy
umw,mams.mmmmafﬂmau&ak&nru
wmafumtmmetwwu@mtmwm
Wissiseippi f1o0d slain (Msrtin 34, p. 145) at the Wiscomsin stage of

glaciation.

2, (8les 700-800 fto,2/#24¢m,)s Five miles

( 8 ku.}mthcaﬂtofmwm-aﬁomuwupmha
terrsce 100 to 200 feet above the river at Bridgeport {?l;m). it was
cut into the dolomite by Pisconmsin Biver st an esrlier stage {Pre-¥isconsin
etage, perheps early m.mum or late Tertiary). Leter the river out
1ummgwnn‘&themekmm then dlssected and

finally mentled with 30 to 50 feet of bouldery drift sné loess,

MacClintock has {32, p.677) suggested that the deposition of the drift

may have been due to & lobe of glacier ice from Iowa having crossed



the Mississippi gorge and invaded the mouth of the Wiscomsin Valley
at the Kansan stage of glaciation. Thwaites (42, p. 631) believes
the erratice may have carried on floating ice from the east and that

the till-like sppearance of the materizl is due to slope wash,

slump, &nd weathering.

VWauzeka and the mouth of Kickapoo River, iz a terrace cul in Cambrian
sendetons end maniled with glacial ocutwesh (700-765 feet,21y-233m.),
100 to 115 feet,d(- 35 m, sbove the Wisconsin bottomland, The pebbles
in the sand a2nd gravel sre largely of local rock, but »ith them are
mmerous erratics, gfmite., guartzite, porphyry, bascli, ete., similar
to those in the glecisl drift to the east. MacClimtock (32) regarded
this as outwash from the Kamsan (?) drift on the Bridgeport terrace.
Westward-dipping bedding was, however, noted in one high-level,
gravel pit., This and other pits on the lower flat furnish surfacing

material for local roads. The drainage basin of Kickapoo River to the




north is entirely within the Driftless Area. In the Eickapoo
Valley are the largest apple orcherds in Wisconsin. At Boydtomn
there are erratic boulders (713 4.T., >!/7 m) 60 feet sbove the
flood plain, MacClintock thinks old glacial gravel on a sand-
stone terrace probably came from the east =nd may be of Hebraskan
age.

Bogeobel (pop. 1,762, ele, 673 fi., 2035 m.). TWells
on the low terrsce at Boscobel show 130 feet of sand and some gravel
and the granite was encountered below the Cambrian sandstone at

(299-308m.)
depths of 965 and 1,000 feet, Leaving the river at Boscobel, the
route runs south to the loess-mentled, driftless uplend going up
through Cambrisn sandstone, "Lower Magnesisn" dolomite, Black River
(Platteville) end Galena dolomite.
v =
Femnimore (pop. 1,341, ele. 1,19 ft., (5 m.) is in

- e e e B e

1/ See th:w maps of Lancaster, I!.neral Point, Richlend Center,
Blue Mounds, and Blm«rdvulo (®ie.) qudnnglu.

e e me e w we e e we e Ee e - e e e e e e e e e e

the heart of a rich dairy region, with upland soil partly residusl



from weathering dolomite and in part loess.The top of Military
Ridge, on which the route and the Chicego & Northwestern Railway

run eastward, is part of an old south-sloping, erosion surface to

228
whuhmmboégﬂillephmm;mmpne&éukm“,

peb4)e HMartin (34) and others regard the ridge as a north-facing
cuesta (p.2) with meturely dissected slopes. (Phote 5).

Bontfory (P@nm,'de., 1,119 ft., 24/ m)s

Cobb (pop. 276, ele. 1,175 ft., 25§ m).

Dodgeville (pop. 1,937, ele. 1,253 ft;, 382 m.). At
WMmeuve zinc mines and several that are worked
out. This is part of the southwestern Wiscomsin lesd and zine district.
Mining began in 1824. The first ore mined was Galena which was close
to the surface or actually outeropped upon the hillaideg. Many of
these old shallow workings will be noted. Lester mining developed the
zine sulphide, sphalerite. !hamoemsinmlmrpsrtatmo
Galena dolomite and the upper part of the Black River (Platteville)

dolomite.



W (M' mn ele. 1,301 ﬂn’ ‘3?7 ‘w}-t Fest

Blue Mounds hss & height of 1,716 feet £.7. { 523 n.) and sbout
400 feet ( /22 m,) above the surrounding upland. Blue Hounds
are composed of Haguoketa shale capped by an isolated outlier of the

Hiagars limestone sscarpment which is 69 miles to the east in Wiscensin

mm&smssmammmmmﬂuanmmmm

- e e e s e e e e e e e e e e e e e e e e e e ek we o s ae e

yﬁeetepagmphieupaofﬂwﬁlamﬂmummmmqm
gles.

crossing 1.8 miles (2.9 km.),west of Verona, there is a little of the
Illinoian gleclal drift which farther south Mg neer the Illinoie-
ﬁMs_h State line is spread over am area 50 to 60 miles {7/~ 77 km.)
wide outside the limit of the later drift (Pl. I). The southwest
front of the Green Bay lobe of the Middle Wisconsin substage occupied
2 small valley sbout a mile east of the railway crossing end left its.
outer moraine crowded against the west slope, being separated there-

from by only a sharp ravine, 35 to 40 feet in depth. One side of



this ravine is of nesrly bare Lover Magnesian dolomite; the other
is formed by the abrupt front of the morsine. In the next 15 miles
nmmmefmtﬁmmwwmsozatfmamt
umhswmmmmat,mofm&abo&tm
to 2 miles in width, merked by gentle sags and svells and several
ponds, extends to & very indefinite immer margin. (Aldem 3, p. 212.)
Yerona (pop. 1,062, ele. 981 ft., 2177 m.) ~ In the 25
miles ( 7’ kn.) north-northwest to Wisconsin River the relations
.etthewtermghof this glacial drift to the topography of the
deeply dissected Driftless Area afford interesting studies.
Migdleton (pop. 983, eles 931 ftu, L 77 n.). - e outer-
most moraine of the Green Bay Lobe crosses Black Earth Creek obliquely,
thus losing its relief in the gemeral filling. Coarse outwash gravel
from this moraine built up the valley train between Cross Plains and
Blsck Earth, Gravel from the pits near Cross Plains is hauled as much

as ten miles for rosd surfacing, Fhre—sevdme—{tor——iitenies



Local plants here sné east of Cross Plains are equipped to crush,
screen and wash the gravel to meet rigid specificstions. The saving
tomepmmmumsz,mah%,ampermaaf‘m, ¥hen
mmmutmmdmtmamgup&hﬁmmta!
Cross Plains, and thence by stages esstward to the recessional moraine
utmﬁatmwmmu,mmumurm-u
M.mghéi-lmmﬁ{mm),uﬁum-m
notable outwash deposits and mdrainsl devosits were loid down. (Alden 3,
Pp. 265-266. One well en the flat penetrsted ssnd 100 feet, peat 1 foot,
and clay 125 feet before reaching the vock botiom of the valley. Some
of this filling was probably deposited at an earlier asiage.

En route from Middleton to Madison glimpeep of Lake Hendota
may be hade rmnmemmtqurwmmmam
These lakes occupy portions of preglscial valley of the lahara Biver

possibly somewhat broadened and deepened by glaclal erosion in Cambrian
sandstone.



Madison, (pop. 57,899. Elewaof Lake Mendota 849 ft., 297 m.).
At Madison is the Stste Capitol, the State University, the Forest
Products laboratory, and several msmufacturing plamts., The annual en-
rollmentat the university is sbout 10,000, Hotels Lorsine, Belmont,
and Park,
v
Fifth day, ¥Madison to Fond du Lac via Kilbourn (est. 155

1/ 8ee topographic maps of Baraboo, nemer, Dells, Briggsville, and
Portage, Wis., quadrangles.

W e G e e e e e e e e e e e e e e e e e G e e e e e e e e e e e

Along most of the route from Madisom northwest to the Wis-
consin River Valley there are alternmating belts of recessionsl moraine
mdgrmmdmainemtlingmeemded surface of the Upper Cambrian
or 8t. Croizan umdstone end the overlying "Lower Magneelan® dolomite.

Springfield Corners (ele. 966 ft., ~7J m.).  Bordering
the river for two miles southeast of Seuk City is pitted and dissected

outwagh deposited at the western front of the Green Bay lobe. $22,000



was ssved by using this local gravel (20 per cent limestone) in
pawing 10,5 miles { /7 ¥m.) of highway; on gravel from another
plt, $23,000 was saved on 7.5 miles.

Seuk City (pop. 1,137, elo. 780 28, 436 ). tross
Wisconsin River (ele. 740 ft., 2 26 m,)

3 Sec (pop. 949, ele. 800 ft., 2%¥m.). Adem on

& maﬂ.mfnum”urtomyplminmmumnmm.
To the north the river cuts through a broad composite morainal de-
posit which overlies older walley filling, and which is bordered for
nhgmmvmw;hm,hi@mm&mm (Bauk Prairie).
WMasuMinwermmmm”wmwthemm
For € miles the route traverses these terraces & short distance west of
the morainal front; farther west are driftless hills of Cambrian sand-
stone.

 Baraboo_Bsnge. - From the upper terrace the route rune up over

& driftless part of the Baraboo Renge composed of folded and truncated



Ay

%
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b §

Pre-Cambrisn {Huronian) cquartzite, which projects 300 %o 800 feet
{ 77 to *7% mn.) sbove the eroded surface of surrounding
Paleozoics ané the drift. The South Bange, 1 %o 5 miles wide and
Rﬁgﬂenlmg,:l.a:ohadatthamwaluapmmentmﬁrw
foraing 8 synelinal busin through which the Bsrsboo Rlver flows.
Devils Leke, ({ele. 963 ft., 27{ ms)« In preglacial
time the Wisconsin Biver flowed through the Horth Renge at the Lower
Barrows on a valley botiton 200 feet below the present Baraboo River,
Mmtmdmﬁzwthakﬂlaww. The rock bottom
esmmemmmmucmﬂywa'm. At
the Fisconsin siage of glaelstion the west front of the Green Buy lobe
mrMoﬂmSeﬁthMtaaMat&sﬂesﬁs%efMgmt. on
the lower 4z mmmthwﬁmﬂan-tmmm

blocked the gorge at both ends.with morainel dams, thus inclesing the

leke basin, The lake has no inlet or outlet other tham by percola-

tion. 4 talus of great quartzite blocks flanks the steep walls of the
gorges The route crosses the terminal moraine northwest and morth of

the lake,



LY

meemmeumrummmunqatm,
thus forming Glacial Leke Barsboo. A&t the same time Glacial Lake
limﬁ#mtmdhthclﬁm&mﬁhafthem&ngem
ﬂxluhﬂinesﬁnntaraofmwwammﬂmtmmt
they rose to a height of at least 960 &.T¢ { >73 m.)s The waters
discharged to the northwest into the East Fork of Black River,

m {pop. 54545, ele. 864 A.T., ’r’-‘"f m.). The eity
is located on the terminal moraine where the Baraboo River hae cut
through 1t.  Horth from Baraboo the highway is on the outwash plain

west of the terminal moraine. Much of thie plain,whick slopes gently

westward, lies between elevutions 960 and 980 A.T. { 273 and 277 n.).

It appears that smch of the fill was deltaic.  The upper part of the

terrace, however, was built ebove the laske level. $55,000 was saved on
paving 11.8 giles ( /? km.) of this highway by using meterial from a
gravel pit on this cutwash terrace. 45 per cent of this gravel is from
the guartzite ranges abd but 22 per cent is from the limestone forma-

tions farther east. & well at this pit penetrated 304 feet of sand,

-
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The Dells of the Wisconsin River, - The meeaien of the
wesl front of the Grm Bay Glscier %o & morsine nosr Portage cleared
the Wisconsln walley and permitted glucial Lekes Wicconsin and m
uhmmﬁahmtmanatondormmmm The re-
eaum1m£ of the drainage me's h nev courses across the drift
locuted Wiseonsia River serose s broad buried ridge of Cembrien sandetors
in the vicinity of Kilbowrn, which is west of the brosd preglacial velley;
aand the eroslon of ﬂumm;l, a'mrmwmt.u the eross-
bodded sandatone, gave rlse to The Dells, mmtmmmm
featurs of the Wiscengin Valley (Photo 6). -

Barsboo River, instead of diecharging to & strass flowing
MthwmthrmghthoM-rhrmlmd mthkkeGom,‘uin
pr@am time, now flowe eastward through the Lower Barrov and joins
the Wiscomain nser Pcrﬁgt. |

Killbourn ('pop. 1,489, ele, 903 AdT., A7J m.). A4t EKilbowrn

a trip by boat ensbles visltors to see the Upper Dells,

R e it el L T o e R o e



gravel, and lske clay, thus showing that an old, southeast-trending

velley of Dell Creek lies burled bemeath the terrace,

AT ‘;RT \\

= £
{ 3

From the outwash terrace east of Kilbourn the route east-
ward again crogses the terminal moraine and also two recessional
morainal tracts EMM which are extensive marshes. The west-
dipping, creu-ﬁodéed morainal gravel appeers to hsve been deposited in water
ponded over the lowlands forming a lake to which Theeites has given the
name, Glacial lLake Oshkosh, As the ice front retreated this lake was ex-
tended north and east down the Fox River Valley. It persisted until the
egcarpment eagt of Green Bay was so for cleared ofieent.oépnalmr
outlet eastward to the Lake Michigen basin, When this lover outlet was
again blocked by a readvance of the lce at the late liamaia substage,
the lake waters again ctossed the col at Portsge, cutting it down from
825 &sTe to 796 ATe ( 251 m. t0 243 m,).

Portage (pop. 6,308, ele. 811 A.T,, }7‘7 m.). At this plsce

is a monument marking the point where, in June, 1673, Sieur Joliet and



Pere Marquette launched their canoes on Wisconsin River after their
portage of "2700 paces® across the flat from Fox River, A levee now
prevents the Wisconsin from overflowing to Fox River st flood stages.
For many years & canal and locks were maintained between the two
streams, but the shifting sands in the chamnel qf t&;e Wisconsin and
other conditions were not ft‘:venhla to navigation. [East of Portage
for a long distance the route traverses undulating ground morsine
vhich overlaps the dissected western parts of the Ordovieisn forma~
tions, the "Lower Magneslan" dolomite, the St, Peter sandetone, and
the Beloit and Galena dolomites. The eroded edges of the dolomites
do not everywhere form definite escarpments in this region. Several
miles north of this hAJhway some knobs of Archean granite, rhyolite,
and porphyry rise above the eroded surface of the surrounding Cambrisn
sandstone,

A few miles east of Portage are small drumlins parallel to
the direction of the vestwerd-moving ice. Fifteen to twenty miles

$ e 32 km,) farther east the route aeeth—ei—ihe-—mewsin—of
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passes & mile or so morth of the margin of the main area of the
famous Wisconsin drmum (PL. IV). The trend of the druslins in
this vicinity is southwesterly, the product of the sector of the
el spveitiog Groes Tay Sube vk ainiulls S e e
Baraboo Ranges,

Fox Lake (pop. 901, eles 885 ft., 270 m.). The lake
iies in & reentrant of the limestone escarpment and east of a narrow
section of the Green Lake recessional moraine. Ten miles farther south
the basin of Beaver Dem Lske is closed by a drumlin (Alden 3, p.4l).
Northeast of Fox Leke the ground moraine overiies the Galens dolomite.

¥aupun (pop. 5,768, ele, 888 ft., 27/ m.)« One of the

. \
best examples of planed, polished, and striated surfuces of flai-lying
limestone observed was at Rendall's quarry at Waupun, On several
streets in the city the walks are largely composed of these finely

glaciated flagstones, and they are sald to have been used in the con-

struction of cells in the first penitentiary building, (Alden 3, p.204).
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North and east of the city are patchy recessional morsine
depogits and to the suuth;uat is the great Horicon margh which ocou-
ples 2 basin closed at the south end by the Green Lake recessional
moraine, The innermost of the middle Wisconsin recessional moraines,
the 8ts Auna moraines, 1s crossed mt of the village of Lemartine.

Following a further rescession of the ice front and & lowering
of Glacial Lake Oshkosh (p. ); there occurred a reedvance of the ice
at the late Wisconsin substege into the besin of Lake Winnebago and in
that of Lake Michigan (p. )¢ The limit of Green Bay lobe at this
substage is marked by a low, somewhat pitted, morainal ridge of reddish
till overlying the middle Wisconsin grayish till, This ridge, which
encircles the low plain adjacent to Lake Winnebago, is crossed by the
highway 3 to 5 miles ( km.) northeast of Lamartine, It was bore
dered on the south and west by a narrow glaclal lake and when the ice
" front again receded from the ridge the basin within it and also the

i/
Fox River valley was reflooded by Glacial Lake Oshkosh up to the

1/ See "lacial Lake Jean Nicollet", (Aldem 3, pp. 324-325)
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level of the col at Portage (796 A.T., 243 m.). There are beaches
at levels 795 to 825 AT, ( ?r‘f 2 % ‘)ff')/n.), but not everywhere
congplcuocus,

ac (pop. 26,449) stende on the lacugtrine plain

mot £ above the level of Lake ¥innebago (ele. 747 AT., 229 m.).
o The present lake, the lsrgest in Wisconsin, is about 28 miles ( km, )
long from north to south and 10 miles ( /b km.) in meximum width,

G e e e s s e e A ma e SR SR S e e e e e e e W e s W A e e e e e e e

1/ 8ee topographic map of Fond du Lac and Oshkosh quadrangles.

Adjacent wells indicate that the rock bottom of the ancient walley in
which it lies is 100 to 300 feet below the surface, yet so thick is
the filling of drift that the lake is but 20 feet deep. To the east a
drift-mantled escarpment, 200 to 300 feet ( &/ %o 7.2 m.)'in
height, formed by the west edge of the Hiagara dolomite (Silurian) and
the underlying Maquoketa shale (Ordovician), (Alden 3, p. 39.) Thie
egcarpment extends far to the north and south and along the trough at

its bage was the axial movement of the asymmetrical Green Bay lobe.
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The remerkable regularity of the escarpment hm-aué to the north
is probably due to gi.em erosion (Martin 34, pp;:m..zas), Farther
gouth it iz indented by several embayments dus to preglacial erosion.

From the Lake Winnebago trough the ice of the Green Bay
lobe crowded up over the Niagara esearpment and spread southeastward
on the upland until it met the vestward-moving ice of the Lake Michi-
gan glacler head-on and there wse formed the famous Ketile Interlobate
Morsine (P1. )s

Two mileg east of Fond au Lac ie a spit (810 4.7, 277 m.)
MEALS b S 1 enst sk of Wacial Tale Oebieus The gray drift
of the St. Amns moraine (middle ¥isconsin) and the nearby margin of the
red 1411 {lste Wiscomsin) lie along the foot of the escarpment rising
gradually northward until they curve eastward onto the upland farther
north,

The route eastward climbs to the upland (1,000 to 1,100 4,T.,
305 33 ms) ana for 10 miles ( /b ¥m.) runs through = group of

drumline remarkable for the various end sbnormal southwesterly trende



i/
of their axes and thelr unususl forms,  Alden (3, p.250) pointed

1/ See témraphie nep of Fond du Lac quadrengle. :
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out indiecsations of there having been a readvance at.the ice over
surlier drift ridges, some of them perhaps recessionsl morsines with
shifted direction of ice movement and @rm reshaping of the ridges
into their present forms. Mait;s suggests that the lce invading
this tract at the ux:ly!iamm substage msy have been that of the
- Lake Michigsn glacier and coming from a source What_g‘.@thar -mt,. ;
end that the southwest-trending ridges were due to its action and tha;t
amﬁmanm«smmmdbyﬁemmwmgmor :
the Green Bay lobe of the middle Wisconsin substage. 4 few drumlins
gseem to have escaped much alteration; otherg have had new teils built
whi.eh‘t.rand gouth; some have two distincot tails; etill others conform
exactly to the later direction of movement.

?s.rthar east is ground m;'aine with scattered patches of re~

cessional deposits. At Qreenbush the famous Kettle Interlobate moraine,




'Mhhlmol;ymm,hmhﬂd. The topography of this moraine
is rugged in the extreme; knobs, ridges, and mounds with a rellef of
over 150 fu‘.h are interspersed with inclosed kettles. In many places
the slopes are that of the angle of repose of wet gravel, over 30

. degrees. m of the Interlobate or Kettle Rsnge is wooded. Although
it is the highest land between Lake Michigan and the Fox~Winnebago
lowland, it forms a water parting in but few places, for there are
msny breaks through which streams pass. When the margins of the two
lobes stood cloge together, assortment of the material was not good
and coarse, lll-assorted bouldery gravels were formed in the re-
entrant, When included ice masses and the pupporting ice walls
melted, irregular ridges, knolls, and cones of gravel were left. The
latter are called kames. In & few places the conical hills may repre-
- sent cones found at the botitome of moulins; other coarse gravels were
doubtless deposited in open crevassee, When the angle widened, new
lower outlets were opened for the meltwater and terraces of better

sorted gravels were formed, Many ice blocks still survived buried in



the sediments and later melted to form terrsces of piiied ouimash.
{See Thwaites 41, pps 308-319,) The mapping by Alcen (2, ppe304=309 and
P1, III) did not in genersl sttempt to separate till merainos, kames,
and pitied terraces although he mapped the larger non-pitted or slightly
pltted outwash deposits, mwmmmm
 levels with unconsused remnents of older higher levels rising bove them
can be seen slang the highwey spproaching Flymouth, Just west of the
eity a moreine, largely gravel, merks the westem side of the Lske
Michigan lobe at the time of formatdom of the lowest terraces.
Sixlthday.—

T Elymguth (pope 3,882, eles 845 AeTs, 25D m) 45 at the
western margin of the red till deposited by the imbe—Sisbesteds Lake
Michigsn glacier at the late ¥iscomsin readvsnce, The highvay north
to Elkhart Lake (pops 571, eles 946 AeTe, 297 m) Lo on terraced and
pltted outwash, with & groy @rift morsine on the right, Four ailes
mdmmmmxmmmunw. At the top
of the hill west of Franklin & pit exposes the bright red till overlying

gravel of a middle Wisconein recessionel morsine, In places the older



deposite were folded by the overriding late Wisconsin ice, The lover

reddish drift of the ground moraine to the east i nearly flat., This

flatness is due to several factorst (a) clay tills such ae the red
drift flow when wet and form level plaine; (b) much of the red drift

overlieg older outwash plaing, and (e¢) much of it overlies older lake

The fFea d

deposite. The low pitted ridge,crosses east of Howards Grove may be

an older morsine merely msntled by the red drift.

Following the recession of the Lake lMichigan glacier of
middle Wisconsin age, and both before and affer the late Wisconsin
readvance and the deposition of the red till the waters of Glacisl
wwmuﬁamstﬂpngtofﬂmmthM'
line up to the level of the um.twmmmm (640 £ AuTe,

/99 @)

The route rune northward near the west margin of this nesrrow

lacustrine plain, Partly cemented, stratified grevel exposed below

mmmmxmuumm, north of 8t. Wendell, may

repregent the sarly Glenwood Beach of Lake Chicago, although the

gravel may have been deposited in a higher local lske., The route




continues north on the red till,
m (pops 22,9633 ele, of Lake Michigen 581 4,7T.,
/77 n;). Owing to the absence of a well-marked shore line and
to the lack of" topographie npn,- the exact extent of the submergence
at the Calumet stage (about 620 4,%%, //7 mi) in this vicinity is
not known. hm&adtymthmdnmatnzmemmmbuergm
by glac_inl lake waters.

Just north of the city seversl pits expose deliaic gravel
deposits probably msde at the mergin of the ice in Lake Chiesgo. Lake
sf.lt and clay, much disturbed by ice push, overlie the deposits, but
no till is seen, In places percoleting water has carried caleium car-
bonate from the clay down into the gravel cementing it to conglomerate. &
In places alsc beach sand and gravel, probably of the Calumet stage,
overlie the folded beds unconformebly, The waters of Later Glacisl
Lake Chicago may have reworked such thin red till as wees left on the top

of the deltass Tue route follors the present lake shore northeastward.



In places the waves of Lake Michigan have caused very rapid re-
cession of the cliffs composed of glaclal and lscustrine deposits
vhere not adoqmma.' protected by breskwaters.

Iwo Rivers:(pop. 10,382)s At this place shores of both
Glacial Lake Algonuin (607 kT, /85 m.) and the Niplesing Great
Lakeg are represented by cliffe and barrier beachee (photo 12 and
P1.II, and eee Goldthwait 10, pp. 57-59, 61-62). North from the city,
much of which is on sandy Nipissing lake bottom, the highway runs
along a ridge of red till which locally resembles a weak terminal
morsine. As no trace of the Calumet beach is known north of Two Rivers,
this ridge may mark position of the ice border at the maximum extent of
that stage of Lake Chicago.

4 buried forest bed exposed in the lake cliff at Two Creeks
was discovered by Coldthwait in 1905, later explored to some extent by
Thwaites, end last studied in detsll by Wilson.

‘”—------ﬂﬁau—--—-“-‘—u-w—&- - e e e s e

¥ilson, LsRe, The Two Creeks Forest Bed, Manitowoe ﬁmv, !lm—
shed thesis, University of Wisconsin, 1931,
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Ce

B,

A,

| ; Feet lo%tr_

Clay, red, and yellowish gray, varved, calcareous,
found up to sbout 25 feet above Leke Michigan.e... 5

Late Wisconsin glaciation

Till, red, clayey, calcareous, s0meé WoOdesssscsssvns 3"‘}-5
811%, and clay, red, calcorecus, some shellfsessssss 05

Interglacisl substage
Forest Bed - peat, stumps, logs, brenches, etCs sses 045

‘Glenwood stage of Glacial Lake Chicago

Red clay, sand, and gray silt; top pert contains
MMG m:ﬂﬂ.iogq‘p‘oilttﬁqlltuup#tlt:l.tlli.sﬁ F=l2

Middle Wiscongin glaciation
rﬂl, ﬂlw’. gray,y CAlCATeOUB s vnsvssrrssnesbasnnes 3

In the forest bed (C) Wilson found spruce sad pollem of
jockpine, 19 specice of mosses end 7 of mollusks. Fungl; nites, beetle
excsvations on logs, and pollens of several upland plants were slgo
collected. menMMmemmammem,
one lmAthat of northern ﬁi.ﬁnanh at present. ‘

4 similar section is also exposed in the pit of the Manitowoe
Portland Cement Company at Manitowoc except that no forest bed is present.
The elmtii:m of the clay suggests that it was deposited in the Glenwood

stage of Lake Chicago.



At both exposures the amount of disturbance due to the
late Wisconesin ice varies widely. In placeg the underlying beds sgeem
to have been buried by lake sediments and little disturbed by glaeial
pushs A few feet away all the sediments below the red till are much
!nléedanﬁcal;mhd. Great boulders of silt, clay, and gravel are
foundé in the red till. Locally masses of vegetal remains have been
interningled,not coly with the stratified beds, but even with ihe
basal gray till, The surface om which the forest grew undulates con-
siderably and both north and south of the exposures disappears below
lake levels

Begides being evidence of an interglacisl substoge, the
forest bed seems to indicate that there was a low water stage of Lake
Ghloags Betwsen the Glenwesd end Ouluset ahxu (Bee Alden 3, pp.332-
335.)

Return to Menitowoe and go west over the red till. A marked

terminal moraine is crossed which is probably of niddle Wisconsin age



veneered with red till and cuts in another moraine faerther west show
the underlying gray till.

Yalders (pop. 504, ele, 812 &4T., 24§ n.fmm shows the
rala’@ms of the middle and late Wisconsin ice sheets., The hill is a
reef of Niagera dolomite mentled with till 5 to 10 feet in thicknese.
4t both the north end south ends of the opening gray till is found be-
neath the red; in the center only red till occurs. Where gray till is
present, the only aw'ho' trend approxinmately south; bui where the red
til1 nah,dim;tlyupm the rock, striese besring west slso occur and
locally obliterate the older murkings. 7The latter demonstrete that the
ice of the late Wisconsin recadvance moved westward, for they are best
developad on the eastefacing sides of the older grooves. About two miles
‘ northwest of this poing Alden (3, ppa317-318) d&smréd strise beneath
gray till which he thought indicated a southeasterly movement; in the
light of the informstion now sveilsble at Vulders, it is plausible, to
guppose that the movement was northwestward and that the ice of the late

Wisconsin readvance of the Lake Michigan lobe extended several mliles



farther west than previously mapped. The thin edge of the red i1l
of the late Wisconein is difficult to trace and its exact limite are
hard to determine,

A prominent moraine which is crossed several miles west of
'ﬂdwnugupwdtqﬂdmuamniml#ﬂm%mﬁaylm;
but he suggested (Alden 3, pp. 299 and 309) that it mey be part of the
interlobate moraine, It contains very litile, if sny, Galens dolomite,
Thwaites regards 1t ss the interlobate moraine (middle Wisconein),
m.mummmmmnhummmmmmm, It
is not certain but that this moraine where first seen has been over-
ridden by the late Wisconsin ice, for red clay and red till are found
in some of the kettle holes. Surveys by Thwaltes have shown that
gimilar overridden moraines near the border of the red till were
little dw. From this moraine north of Kigl the St. Anna moraine
of the Green Bay lobe branches off to the southwest. Two miles north

of Kiel this is joined by an esker (photo 1),



From w.kke we pass over pitted outwash terraces to
(Glenbeulah (m. 284, eles 972 ATy, E§1A ).

A large commercial pit at Glembeulah appesrs to be in a
deltaic kame formed in the reentrant between the Green Bay snd Lake
Michigan lobu.. South to Greenbush the route follows the foot of the
west elde of the Interleﬁta_.

For 30 miles from Greenbugh south to Nest Bend the route
lies almost whnlly in the Interlobate moraine nud its associated
. outwash terraces. ‘(&w deseription, p, ; also Alden 3, pp. 269-270,
283, 289-293, 308-309, 1916.)  Some vells on the great moraine pene-
trats 200 to 275.feet { L/ to §Y m,) of gravel and sand without
reaching bedrock.

Beventh day. -« Two very high pesks, one of which is & kame
~ which was probably deposited in a moulin gome distance from the open
part of the reemtrant angle betwsen the two ice fronts, may be seen,
These are Sugsr Loaf or Pulforts Peak (eles 1,320 &4y 463 ms)

southeast of Hartford and Holy Hill (ele, 1,361 A,T., 4/ ms) which



of North Lake
is surmounted by a Catholiec church. South and southwest/is the famous

Oconomowoc lake region which lies in a big embayment in the drift-
covered Niagara escarpment due to preglscial erosion, For several
miles the Interlobate moraine is not present until it is resused in
Laphan Hill, formerly kmown as mt'n-m (ele, 1,233 4,Tv, 370 ma)s
Mgapinthammn&mhhrgemtmmfactmum
fed by the melting Lake Michigsn lobe here crossed into the area just
mmbyez;-uwm. Farther south, east of Delafield ie.u.qobn.m.)
there are several sbandoned stream chammels, The one followed by our
route seems to have bsen the latest. It carried water from the ice in
mmwm@mzm&amtmmw
Nagawicka baein, a tributary of the Rock River. At an earlier stage
this stream must have gone south through the valley which lies just
‘below the State Tuberculosis Saniterius snd east of Govermment Hill,
From this region the route goes west into the southesstern

part of the great drumlin srea. (Pl, IV and photos 9 and 10.)
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The drumlins of this vicinity trend slightly ecast of south, for thay

wore developed by the southeasterly cusdrant of the Green Bay lobe,
i/

Aden (3, pp. 253-256) has suggested that the remarksble radial

1/ Klden, W.Cy, Radistion of glscial flow as & factor in drumlin for-

?at&m)h (Abstract) Geol. Soc. &merics Bull., vol. 22, pp.733-734
1911),

spreading of the ice in the southern part of the Green Bay lobe may
have been an important factor in the development of the drumlins. But
re‘;, if ﬁay, of the Wisconsin dfumlins appear to be built over roek wrsl-
Egkers may be seen in some places between the drumlins. Severzl poorly
developed belts of recessional moraine deposits may be tresced trans-
verul-& scrose the drumlin area.

Ae drumlins were not formed within several milgs of elther
the terminal or interlobate ‘ms, no more are a@ beyond a point
a fow miles south of Rome, Much of the low ground along Scuppernong
Creek was the site of a temporary glseisl lake until an outlet was

sroded through the moraines to the southwest.



33

From Paluyra (pope 642, ele. 840 4Ty, ¢ m.) to Eagle
{pops 392, ele. 945 ATy 25%m,) the Kettle Interlobate Horsine is
recrossed, In digging a well near Eagle one of the few drift
dismonds discovered in Wisconsin, a 15 karat stone, was found., From
Eagle south is a remerkable series of outwash terraces;, all of them
S y .
pivted, Mlﬂ explained by Alden &g due to changes in drainage
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1/ Kcen, WiCs, (3, pp. 267-269, 275-277); elso the Delaven lobe of the
Lake Michigan Glacier: UeS, Geol. Burvey Prof, Paper 34, pp. 44-49,
5762, 1904s

outlets as a result of ice recession, The highest terraces were formed
mmmmm@mmwmmnmmﬁomd
to the mﬂqost to Rock River via the Turtle Creek outlet, Later tw-
mcingmaﬁsu(a)-mslmefthh outlet and (b) the suscessive
uncovering of two lower outlets to the east via the Fox River of
Illinoie. Present day exposures indicate that some parts of moraines
shown by &lden on his maps of this region are pitted and dissected ter-

races of sand and gravel, es is aleo indicated in hie text descriptions.



¥est Bend (pops 3,378, ele, 900 AT., 275 mi).

Schleginger (eles 1,069 A.T., 32( m.).

Eaxxsézg (pop. 4,515, ele, 983 A,T., 300 m.).

Horth Lake (sles 900 AuTs, 278 m.),

For 35 to 40 miles (SL- (% kn.) the route southward from the
vicinity of West Bend past Cedar Lake traverses the a;ne Kettle Inter-

lobate morzinzl belt and assoclated terraces.

- v

1/ 8Bee to aphic maps of West Bend, Hartford, Oconomowoc, Eagle, and
Whitewater (Wiss) quadrangles.
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The route runs westward acroes the Elkhorn moraine, a re-
cessional of & minor lobe of the Bake Michigan Glacier, known as the
Delevan lobe, Where the Ipterlahafa Moraine is recrossed on this
route, its southeastern side is buried beneath & great pltted out-
wagh deposit showing that here the Green Bay ice on the west lasted
longer than did the Lake Michigan glacleryon the east. Itz northwest
front is steep and 100 to 200 feet (3/- b/ m.) high, A sbendoned
railvay cut traversed by the road to Whitewater exposes very stony
$411 in ‘the moraine. About 90 per cent of this materisl is of local
derivation. Southwestward to the interlobate angle at Richmond the

moraine is broader snd more typicel in character. At R

great terminal moraines of the middle Wisconsin substage divergej the
Johnstown moraine of the Green Bay lobe extands westward to and across
the buried preglacial walley of Rock Riverj the Darien moraine extomis
southward in & brosd eassterly curve marking the limit of & minor lobe

of the Luke Michigan Glacier, known as the Delavan lobe., The outer

fronte of both of these terminal moraines are bordered by extensive



Te———

outwash deposits, somewhat trenched by erosion. From Richmoné south-
ward the route closely follows the outer front of the Darien moraine
and crosses the te&raeed valley of Turtle Creek through vhich water
from the retreating glacier fﬁnt flowed ;eatnrﬁ. South and .aaum-
west of Darien, beyond the outwash terrace, is the rolling ground
moraine of the Illinoian drift,

Records of wells, peuotraii.ng more than 400 feet of glacial
drift in pleces within the Darien moraim,indic#te that there ie a
bread aad deep weessemend preglacial valley west of the drift-covered
Niagara escarpment and extending southward between Darien and Elkhorn
and mdor the outwash plain known as Bigfoot Prairie, south of Walworth.
In another preglacial valley tributsry to this lies the basin of Lake
Geneva. One reason for the great -thickneas of dri.ft,whm the Darien
moraine crogses the old valley, is that tt-w nort;laurd extension of the

early Wisconsin terminal moreine (the Marengo Ridge of northern Illinois)

may be burled beneath the middle Wiscongin drift of the Delavan lobe,



Oets 6, 1933
Dre &ma M. Wellnitz,
90 Eiwod Fians,
Bhatan Takand, v York
Doar Miss Wellnilzt L2
' The photographs ordered by you in your letber of Septs 8
are emslosods Hope you find them satisfastory. imor.tmmuermwm
underexposed. This is an error I soldom fall imbo but in the haste of such
a trip it may hsppen!? mm:»semem«p.m»zmmm
156@‘&55&3‘#@! fhmhnomrgetorpMnge.

Since my roturn I wont on the Eansas Geologicol Soelety
Ficld Qonference in the Ozarks and Boston Mounteins, This was a very nice
trip mado ab much less cost per day then the one I wani on iwo years sgo with
the same group. Bince then Mre, Tinraites sad I went down %o the Ghicago Fedr
for two days. :

The text book of glaciol geoclopgy is otill doymant wediting
Mhmammmmm ﬂthmedsﬂmWhigherpﬂm.Mhrr
classes and sbill hard times all aroumd us things do not look suy %00 rosy
heroshoubs. Mmmmmmﬁhoﬁmzerm”w.

umnm:-m.
Sincerely,

¥ 3 M‘bﬂ



Dr. Glarence E. Gordon,
msﬂouage,
&thorshy Massashusebis
Doar Bre Govdons _

Thae phobographs ordered in your lebier of Sopt. 27 are enclosed
end I hope you will find fhem satisfastory. Tho sosh was 6 earts cagh 5o X
en retwming the ballence of 28 eends for there is mo eharge for posboges

m.m,mmhwwmmmammwm
chza%smﬁerammmwnxmmm The advanced
studonts have fallen off jerribly in aumbers. HMemy havo exhausted their funds
and have 40 remain ab homs snd others have fiwumed {0 different ficlde.
Ktogether, with redused salaries, Mighor liviag sasts, and the Depression wiill
waddnindshod shout us things do not look my beo eneowrsghag herosbowbss Bub
we gro hoping for botter times, semeday,

I deposited the chock end have hoard nobidng from it so essume
4t waub tirough ell right. Theak you.
Jith best regards,

Sincerely,

¥, 2, Twveites
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DEPARTMEFLOF GEOLOGY THE STATE UN‘VERSITY OF lowA
GEORGE F. KAy JIOWA CITY

ARTHUR C. TROWBRIDGE
JOSEPH J. RUNNER
ALLEN C. TESTER
ARTHUR K. MILLER

LOCATIONS OF STOPS MADE BY THE INTERNATIONAL GEOLOGICAL
CONGRESS BETWEEN FORT MADISON, IOWA AND MOGREGOR, IOWA,

No.1l. View across the Mississippi river valley from
the northwest rim, in the north side of Fort Madisen,
Lee county, north side of Fort Madison, in the northeast
guarter of seption 4, T,67N., R.4 W, :

Mo, 24 Sections of loess, Illinoian till, KXansan till,
7%4 and Nebraskan till with the peat-like organie remains,
- these were down along the railroad track below Gus Millers,
Lee county, Washington township, extending from the
southwest quarter of section 28 to near the center of section
33, T.68 H,, B4 W,

7%

No. 3. Illinoian margin as observed from the west
side of the town of Wemt Point, Lee county, West Point
township, near the center of section 5, T.68 N,, R.5 W,

No,.4, Nebraskan gumbotil in the wvalleyv along the
7%6 north side of the road. Lee county, Franklin township,
middle of the wegt side of section 1, T,68 N,, R.6 W,
Another exposure of this gumbotil is in a ravine about
3/8 mile farther west but we did not stop at ite.

Ko 85 Abandoned channel of the Mississippi river
that used by the river during the duration of Extinct
Lake Calvin, This is where the two cars waited for the
rest of the group. Wayne station, Henry county, Wayne
township, at the intersection of sections 3,4,9,and 10,
T-73 No, RO6 wo-

57 No, 6. Good exposure showing the different zones
1 of weathering within Kansan till, The photographs
76% in the envelope given you at Fort Madison are of this

section, Washington county, Oregon township, southwest

quarter of the southeast quarter of section 21, T.75 K., R,6 Wt

Ne.7. Interurban cut in the west side of Iowa city,
%9 along the west side of the Iowa River valley. Johnson
county, West Lucas township, in the southwest quarter of
790 the northeast quarter of section 9, T.79 N., R.6 W..

No.8. Contact of Iowan drift plain with the loess
79, mantled Kansan drift topography, northeast of North Liberty,
e Johnson county, Penn township, in the southwest quarter of
79 the northeast quarter of section 1, T.80 N,, R,7 W..

e
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No,9. : Loveland loesslike silts in the valley only

a short distance northwest of No.8. Here the Loveland with
well developed soil is below unleached Peorian loess.,

Johnson county, Madison township, extreme southwest quarter of
gsection 26, T,81 N., R, 7 W., along Primary 161 at Midriwver.

No,10. Eansan gurmbotil which shows an old-soil zone
filled with organic coloring, This is along both sides of
Primary 11 in Benton county, Polk township, southwest
quarter of section 3 and the northwest quarter of section
10, T.686 Hu, B9 Wes

Other exposures of gumbotil at which we did not stop
were at the first corner west and another at about
4+ mile north of this corner,

No.1l1l. Pocket of gravel with the Iowan till, studied
a few miles north of Independence, I am not sure of this
location but I believe about 4 miles north,

Mo les I checked the location dfrthe boulders which
Blackwelder studied andugave it to them at Hazleton but

I did not keep it myself., 1t ig'three or four miles
south of Hazleton

No,1l3. The section observed west of West Union,
along Primary 18, has hbeen described in the report

on the Pre-Illinoian Pleistocene Geology of Iowa by
Kay and Apfel, page 230, Near the middle of the north
line of the northeast quarter of section 16, Windsoxr
township(T,.94 N,, R.9 W.), Fayette county,
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Sopt. 27, 1938

bre Beast Aatovs,

I am efraid 1 heve boen a long time thanking you for the
nwctymNnMWmMmmniﬁnﬁywlatuet
Septanbor 9. We will eerbainly look oub for seoms of the phenomens you
describos MWMMMmeMwhw

Eerly $his month X wead on the Fiold Gonforause of the Kansas
mgmmayhmmwmmmiamsmmm
trip end the low railroad fares enabloed @0 o make it for sbout = third as rueh
por day a9 & siniler trip coot two yoars sgo. I alse enjoy meobing the oil
goologistes They are so used to being proved wrong by $ho drill that they have
e vary ldberal ebtitude on eontwoversisl questions. They hope o eeme o
this sbabe noxi yosr although that mey be posiponod. _

| Vork an tho glasiel goolegy tert is st & obaadstill wiile T
finish wp a fow other matiers, Gue of than is & now suggeobien with regerd
“to tho Fingor Lakes, namoly thab interglaciel stremn erosion may be bhe most
tportast factor ruthor $han glesial erosion. Maybo T as 6Ll wivag bub Iam
sure that 1s the only possible explanation of somo features of tho region.

Wiih bost regards, LS

S8inecerely, ‘

F, To Thwaites l






Septs 13, 1933

By Irving B. Grooby,
Lt
Doer Br. Grosby: | |

T wish to thank you for the seperate of your psper on
"Mrolasgs shanges end their sensos in the Ste Meurigo welley in Qusbee®
MMMIM‘M&!% xswpm&mLWMtMMlnmmod
Wumummﬂwum@rw:ammmma
baing able to do this, Wa recomily trisd & “mezor® on our farm here and 4%
ghogkod exactly with wmm‘wena. Other plapses, however, it faeiled
antirely. ;

-;mmmzrmms.mmmammmd

fmgmﬁﬁgwlm. I clawye loern & ot from mscoelation wilth the odl
coologists who, umwxmamwmmmmmmm
of ths keonesh usors of seisnge that X knows

Vory truly yours, =

F. T« Thwnites



20 Bookan Mrves ”
Aiburn, Hedne
Deor Dre Mrbevs: :
- X wish $o thank you grestly for the eapy of your beok on
giugiations and the Sudthoonien report axtrest. ALL were much spprocimted.
T ma just bask fram the Boventh Anausl Meld Gonforsace of
ko Rempes Goologieal Goaloty whleh wes held iu Mismourd, Arimsms, wid
did not toueh Pleistossns problems. Meesklne, the glactal tast is not
moving toward publiestion st e eppreeieblc ribo. X have hed lettors frem
severvl of those who wero on Rsoursion O=3 aud such wre sHill voning im.
Sahool sterts in & week eud in the bine mow 1uf% I Lope %0
wmmmaw Host of the Gidags plansed for the swmer
.mmmmmxmmmmwmmmh
Mght during the first sanesbers

Yery twuly J'Ma

F. 2, Traitos



CHICAGO OFFICE CHAS.W. SPOONER
20 N.WACKER DRIVE ROBERT H.MERRILL

SPOONER AND MERRILL MEMBERS AM.SOC. CIVIL ENGINEERS.
CONSULTING ENGINEERS
POWERS THEATRE BUILDING
GRAND RAPIDS,MICHIGAN

August 31,1933

Professor F.T.Thwaites,
Geology Department,
Madison,
Wisconsin.
Dear Frofessor Thweites;

Many thenks for the texi on Glacial Geology which
arrived by mail the other day and which will I know be read with great interest.

The lest day of our excursion at Walworth,Wisconsin I
took the enclosed pictures which because they include yourself you may wish to

add to your collection.

With meany pleasant recollecticns,

B il



. - ‘ Sept. 12, 1933
Spooner end Hesrdll,

Gonsul.
s A
Grand Rapids, Michigen

Deox lir, Merrills

I wish o thenk you for yours of August 51 with enelosed
poparate of your peper aud photos. I am very pleased %o add those to my
colliections _

Since going on the Glacial Goology excursion I have been on
tho Sevanth Awwmed Field Conference of the Kansas Geologieal Soslety
in Missouri, Avkensas, end eastern Oklaloma. This I found o most interesting
aud profitable trips You nsy be Luteresbed diat they imtend to eomo 4o
Mnmrw,muummwnuﬁgam
m@hﬂo&t%ﬁh%mms#gﬁmm- I thought that
you might possibly be inberested in going if this is put through.

Very druly yours,.

P, Tu Tuwoitos, Loosturer in Geoleyy
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Avgust 15, 1933

Professor F. T. Thwaites
Department of Geology
University of Wisconsin
Madison, Wisconsin

Dear Professor Thwaites:

In accordance with our understanding during the
recent 0-3 Excursion of the International Geological Congress
I am sending you under separate cover the following reprints
of various papers dealing with Pleistocene problems:

"Jeathered Zones of the Drift Sheets of Illinois" by
M. M. Leighton and Paul MacClintock. Reprinted
from the Journal of Geology, Vol. XXXVIII, No. 1,
Jenuary-February, 1930.

"The Peorian Loess and the Classification of the
Blacial Drift Sheets of the Migsissippi Valley"
by M. M. Leighton. Reprinted from the Journal
ggageology, Vol. XXXIX, No. 1, January-February,

"The Naming of the Subdivisions of the Wisconsin
Glacial Age" by M. M. Leighton. Reprinted from
Science, February 10, 1933,

"The Mechanical Analysis of Fine-Grained Sediments"
by W. C. Krumbein. Reprinted from Sedimentary
Petrology for December, 1932.

"Textural and Lithological Variations in Glacial Till"
by W. C. Krumbein. Reprinted from the Journal of
Geology, Vol. XLI, No. 4, May-June, 1933.



Feeling that they might also be of interest to you,
I am including with the above a copy of a pamphlet descriptive
of our research program here at the Survey, issued at the time
of the dedication of our new mineral research laboratories, and
a copy of the addrescses presented before the Coal Section at

the First Annual Mineral Industries Conference of Illincis, held
in Urbana last March.

Cordially yours,
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