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INTRODUCTION

Ao e L e e

: fea surveyed Burlng the fleld season of 1926 10 townsh;ps in

except Bange 18 East and the Menomonlnee Indlan Reservatlon, were surveyed,’

dkiin all approxlmaxely 1180 5quare m;les. F:eld work laeted from June 28 to.

;114’days but was 1nterrupted by visits to Hadlson and Nelllsv1lle.'
'The wrlter was aselsted by Loysl Durand, Jr., for 10 weeks and by Clyde

G. chklneon for the rest of the season.

| ‘ ﬂethods. Plelstocene geology is best studied along hlghnays since

they afford many exposures and pass through most of the cleared land. Work o

"eh_hsaat a great dlsadvantage sznce nexther zan the topography

of the 1and nor the nature of the underlylng de9051ts be determlned satis-
facuorlly. 4 shovel and p;ck were carried to supglement.ready-made exposures
and tﬁe use of these furhished much valuable information. In the brush,
however, the presgence of many roots combined with the depth to whlch weather-'
ing has obscrured the difrerence betwesn gravel and tlll comblned to llmlt |
their usefulness. The party was transported in a Ford sedan; only a Ford
posseses the virtues of lightness, short turning radiug, and high‘clea;ance,
all essential to traversing side roads in the north country. ;npa;see§on
like 199 a closed cer is a necessity after the first of September. To
travese roads accurately it is necessary to hzve a good Speedomeier and that
ont.of the party devote his attention solely to driving. It has been found
that the speed cen rarely be raised above 15 miles per hour while the geolo-
gist is”napging and‘that the more stops for skeiching and writing up note§
even if the geologist doss not slight, the betier the results. To Watcn ot
in all directions is more difiicult than one would imcgine. It is difficult
to estimate the miles of road traversed per da; of work bui is sesus to nave
been something like 25. A large part of cach days travel was backtracking.

In adaitcion to the road traverses sufficient foot work was doas $o reach

Mstern.ﬁarathon ﬁounty and 22 townshlps in Shawano Gounty, all of that county,'”
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'°r_sievery eectlon of land where 1t was belleved that anyth1ng cou1150851b1y be o
9 5 bserved. Huch of this work was carrled on. along logglng tralls and only -
’;“:a small part by folloalng land llnes. The latter is tne more accurate slnce.
k;the sectlons .are very 1rregular in form aead fow angling trsverses w1ll
iifrolose on corners but as the trall affords a better view it seemed preferablet f}.
. slt must be recalled that in magnetlc work readlngs obtalnedln SWamps and

‘brush Justlfy the time spent, but that'in glac1a1 work traverses in couptryﬁ

‘ehere.the view‘is severely limited are a pure waste of-time. In the drumlin

areas it was found that views from hill tops served to locate the drumlins

~;more satlsfactoruly than Would a traverse every quarter of a.mlle, therefore thls

‘-was done ibout lli §quare mlles were Surveyed on every Worklng day.

Elevations. The elevation of every highway crossing of a railwa&
was obtalned from railroad proflles. Two of the old Unlver81ty aner01ds,
Nos. 5 and 208 were used belng read by each member of the party. Checks
were obtalned from the forego;ng elevat;ons and by -comparing readlnga_at”
the same potnt teken at different times. <%he readings§were adjusted by Lahee's
method and in general the two instruments agreed within 10 fect. It was
found that the assistant should do this work every evening and plat the results
on a map 8t once. Some attempts were maee,at erawing contours in toe field
but the‘practite was noi consistantly followed. It is interesting to note
that although the correct elevations of Lund and Naverino were unknown at
the time of the survey the adjusted rcadings proved to be for the mosi part
correct and in no instance to be more than 10 fest in error.

Costs. The cosi of the work was as follows:

Salaries $1585.67 =62 percent

Travsl 656.06 26 "
Living " 285,95 19 "

Total $°537.68
For the entire time ﬁaid for tnis figures out at $R.15 per square mile but
deducting time spent in Madison the result is §1.93 The first 69 days were

. o L T L e SN Y
spent in cums nd vuse lusy 45 dayo 1o ro.ums. Tt is difdiculi o compers




The ﬂrlter is etrongly 34 ,heveplnlon that the greeier comfert cf‘llvang

‘]Llndoors decldedly offsets the Slighu 1ncrea5e in cost. Maps are neaier

"7ﬂ[when done 1ndoors. Hady»he weaxher been better durlng tne last part ef the

‘:<;,season it would have heen found thet total costs decreased.

It has been m‘:f

“thought thaﬁ 11v1ngvii

dime and efforﬁ of me71ng”camp ofiset any ] econemy. The total ce_
the pe.rty was e.lmos*c exa.ctly $?O 00 per J.ay spent in the fleld The tra.vel
xper day of fleld Work amounted to apprOX1mately 56 mlles but ifr trlps to and fe
© from the fleld be excluded thls flgure 15 reduced to abouht 51Q5 mlles.f {i;f; o
| BED aecx Do | o

Pre—Cambrlan rocks.. All of tne portlon of Marathon Gounty thexHﬁ %‘f

surveyed and all of Shawano Gounuy West of Wblf River are underlaln’by pre;ﬂi

' Gamhtrian rocks., The bed rock geOIOgy of Harathon County was descrlbed by
Weldman in Bulletln 16 and the wrlter can add llttle 81nce no partlcular azten—
rtlon was glven to tne rock formailons a81de from thelr relatlon to the glaelal
d°ﬁOSltS. The impression was gathered, however, that Weidman's map ing ignored
U5uh physiography und rock structure end laid too much stress on float bowlders
'in the fields. 1In fact the writer could not find many of the outcrops mapped
by Weidmen. It was also concluded fhat‘finer distinctions between granites

of differeant types could heve been made, For instance, a certain coarse
granitc which disintegrates into good road meiericl was found to adjoin the
dark schisis of the Zau Claire River valley; this roc; was given the fisld
name of the Hoéarty type of granite from the exposures ncar that settlement.

Inside the terizinal moraine in Marathon Couaiy exposures of bed rock are

very rare. Jadging from the fow ledges of t.e Plover veliey wis e nobure

(&)
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of the drift bowlders most of the arca southeast of the Hogarty granite is

underlain by coarse granite &and grunite porphyry. In Shawano County rogk

eXposures are much more abuncant than in Murathon County. The vieinity of
Tigerton, tihe Dells of the Embarrass, and the Delis of the Red may bglmen-‘
tioned as excellient outcrops. The rocks are all intrusive, aud ths oldgfst
observed is a ver; coarse gabbro. This is cut by various typss of grapite
and grénite porphyry, whicih ere in turn cut by dikes of fine graﬁined aplitic
grenite snd coarse pa’raﬁies. Grenite pdrphyry with feldspars over an inche

in diametcr is apparently the most abundant bed rock in Shawano County.

The drift bowlders and pebbles show very definitely that no areas of pre-

Cambrisn sediments exist in Sheawano County west of the boundery of the Pel-

.

eogoic rocks.

Disinteprated grenite. It seems to have been the idez of wost geol-

ogists thav disintegrated grenite could be found oaly inm an unglacisced earce.
The writer was therefore s urpriscd to find large pits in this mevericl meny
miles within the limit of the Wisconsin drif . Such ure com.on in tho vicinity
of Tigerton and a few occur in the towns of Seneca, Bartlems, =nd Red Springs
(r.27-13E, T.28-13E., T.28rl4E.), that is zlong a NE-SY belt parailel to

the strike of the rocks farthef west., Outside the moraine,in the area of

older ér pre~disconsin drifi{,disintezrated granite and diorite are both comuon.
It is evidvat that disintegration of the bed rock is not a criterien of non-
glaciation as it was uscd by Weidiun in Bulietin 16 when tracing the norta
limit of tne Driitless Arsa. It must be noted thet all these disintegrated

rocks arc coarse grainsd wnd are for the 080 part Vvery rica ia hornplende

&

and mica. The wriver isgirongly uander the impresiion tast a lirze part of
tiie mechanicel disintesration of the gronite in Shewano County is post-Wis-
consin in age; ohis docs not mesn that the preliminery chemical wlieration

. was ek herder during

i GoenL vus 120 Tas I 5 oehe luse —leoe-
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6
This view is favored by (e) the general dcstruction of zlaci:l striwe on
all coarse granites wrile markin: s end palish are well preserved on the
fine grained aplitic dikes in the swzuc exporures, (b) de.p disinuvegration
(Localiy to depihs of ssveral feet) of knobs of graniie which huve a roche
moutonnee form, (c) sharp contact of disintegrated granite. with overlyiag
drift without detinite evidence of disturBunce by moving ice, (4] almosi
universal disintegration of grauiite bowlders cnd peboles which have cocrse
lgrain even in gravels wnere.it is highly improbable that the stones were
frozen when deposited, (e) the considersbie depth (severzl fect) to which
the Wisconsin drift has been nighly weathered since its deposition, (f) the
rezort fhai when a grunife pit is opened the rock disintegrates with c<posure
t0 the elr so that a "second crop" can soon be excava%ed and (g) presence
of coasiderable disintegrution witnin postglacial gorges. How much older
than the Wisconsin sizze of glaciction is the preliminary chemiczl eliteration
ccnnot be stated bui it ée¢m§ cleer that the wide-spresd idea that little
hus taken place since thie last ice must be revised. iany of the
field observations on ‘iich this idea was bascd wers probobly made for to
the north wihers glaciection was undoubtedly much more recent toon in wesbern
Shawzno County. An interesting example of disintegreted grquits reworked
by glecial weters was found in the Outer morsine neur Hogurity (Ssc. 24,
T. 30, A, 10 &.) It is poscible taat some of the disintegrated bowlaers
in will werse C”QAS orvea in a frozen stotle.

Paleozoic rocis., wast of the Wolf River rocis of Paloozonic ju

'
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part of the dolomite which overlies thsssc sundstonet Some exposures of gray,
non-cherty dolomite with pini mottling;strongly sugest tne Trempealeau
formation but the matter was given little atiention. Throughout Ranges 16
and 17 East outcrops of the Ordovician dolomites vre found. Ths drift in
this region is nos very thick -and the rock topography stands out very clearly
in many loqalities. liost of the outcrops are evidently of the Lower.Mugnesian
formation but .in the northeustern part of T. 25, R. 17 &. vherc ars two ledges
which appsar to bslong to the Black River group. The St. Petcor sandstone
was not discovered witiin tihe area but since tiic border of the Black Rivcf
ares is a marked escarpment it is probably preseat. Shawano County is not
well adzpted to the scudy of the Paleozoic rocks siﬁca aside itrom threse or
four lonz-zbandoned gquarriss all exposures are mere. smell rozd g¥iier showings.

PREGLACIAL TOPOGRAPHY

Pre-Cambrizn area. The surface of tae granite czn be ssen near

Tigerton &nd along meny of the streems within the Wisconsin drift. In the
arsa of old drift it is escenticliy the s:xe as the oresent topography.

Aside from the disvected arse adjacent to iiae Wiscousin znd Kau Sludre Rivsrs
the granite surface is onc of very moderate relief and differcnces of elev-
ation of 50 fect witnin a cuarter of a mile are the exception ruiher than

1
H
H

he rule. Well data in the concsuled ares wituin thne wisconsin termincl

moreine anres wish the cbove conclusions for in meay locslivdies the only
13f ference ‘n deosth of Arift betwewn adiscornt weliso it exoliceble by Suu
arizerencte n GQeotxn 01 dArie v Dooweln aljalont wellidb 10 oXpliliblc Y Guav
7 5 E ~ P <~ RPN ~ A - 1 . n [
difrerence in curfsce elevuiion., oo much welzut Cum.oi be iven o well

records in & !a,ian of suchsvony drift for oxny wells windeh are reorisd 0
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8
suggesﬁionéof a preglecial drainszge system different from timt of tae
presént time except for ithe abnormsl coufse of'Eau Ciaire River at the Dalls
This was ex%lained by Weidman as due to superposition of the Eay Claire when
the regidn was buried by Cembrian sediments but the extreme youth of tne
D.11s and the obvious blocking of a south-leading d.pression east of there
by the Outer moruine both point to = ﬁore recent origin. The writer sug-ests
that the course of the river %as brought about by the marginzl drainuge of
tihe last ice shevt. A streanz which formerly joined the pre-disconsin Plover
vas thus forced into the originzl Zap Claire basin. In the vicinity of the
Dells it is plainly evidunt that a youthful valley has been cut into the
botton of a>very mature velley of the same type as the remeinder.of the
dissected pre-Cambrien panepiain. .

Pzleozoic area. The dominent feature of the arez uunderlein by

Paleozoic sedimert s is <he bz-nesi=an cuesta waich is.bast seen at Limekiln

Hill, east of Snawano. Souti of that point the escs gneni‘becomes greduslly
lower. until =t the souts lias of the county it rises only a few fe.t above

the lowlend to the west. The border of the dolorite is treached by decp valleys
such as timt in whieh Lake Showszno lies, Otner velieys arc'known along the
railway northwest of Bondusl, neur Zacho;, end near Wilte Leke., It is not

yet known in which dirﬁction the pre-Jisconsin druinszze was ian the Sheawano

valley; it Zight have been eiiier west as at present or eust to Oconto River.

T

TV Ay o [RRCR S O A O oy P P o R P P
arougeouwy wmost 06 e Lred LSy 01 Thas SBCErDISnNy tingq riiv 1o less than

50 fect thick. West of the escarmrent smndsitone is redortsd in comparaitively
Tow wells os the drift is rolatively thick. It 2robebly underlies much of

the area soutiz of Shaweno snd sest of Wolf Rive;. Pre-Janbrien rock was
arobably resclicd in Sheweno and presunszbly underliss all of the lake and
iueh of the couniry north of it altuough there seem to be no deepvwells to
confirm tnis conclusion. It seeus prbbable that the pre-Wisconsin course

of the Wolf was close to its osrssent one bul $iie is «s yet mere conjectures.
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9
A reconnéisance south to Black Creek in Outagami? County, sihowed that the
very deep rock valley af that place discharged to the west. If there ié
avsubordinaie Mazomenie cuesta between the grenite border and the Magnesian‘
escarpment little evidence of it could be discovered. in northeastérn Lessor
(7. 25, R. E.) the Black Rlver dolomite is bordercd by a low escarpment.
OLDER OR PRE-WISCONSIL DRIFT

Distribution. Drift of pre-Wisconsin agze is found in lsration

County outside of the terminal morsaine of ihe Wisconsin drift. Inside of
that boundary no exposurss wer. discoversd which uls~layet the old drift
beneath the Wisconsin deposits.. Bxposures of ti;l and gravels aré confined.
to the towns of Harrison snd Hewiti ( Ts. 30y .R. 10 E., 30, R. 9 E.) bui

erratics were found over the eniire distriét. Wc;iﬂan map et much ol biiat
arew as ungleaciated but later re;udiétad that view in the courss of conver-
sation., The writer wes unable tp discrimincte sny line which. could divide
an area of'prbved giacial drift from one with no drift wheatever.

‘Deposits. Exposures of old till are rerc oa account of the low
relief of the region. The till is moderaie;y's Lony end is excessively weath-
ered. - The desgest kaown bx;oQurc is on the west line of tne SESE Sec., 24,

T. 36, R. 10 B, In this place it is hard to differeantiate betwesu disinte—
graved bed rock :nd rotued bowlders. The finer purs of the fill is brown

mensot by irea oxide, lhere cro some loose scady s00Us.

Te 35, R. 2 B. show Drowa sad roo bill in whden the suoaes
VO : et =l 3 ne T e D ns ameal et e e e T
are about 28 Lercent Cl‘jSCc:l L1NCS,. 4N renConing CLnTliudiont af 0 Luklb Buusies

are erraties wiad wiahb arc local 1t aost be redeubored that in o granieic

sois vostly wore diffdcule wilew ln o
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glaéial stones are morc rounded than locil matsricl but the writer is not

.
convinced that such is alwvays the €age. Kany of tne local greuites wezlier
into rounded forus end much of the common brown sundstone is also well
rounded. The occurence of the latter in localities 9&49 no proved erratics»
could be found sug_ ests that it is residual from the former Pzleozoic cover.
Some erratics have provebly broken durirg weatinering und pérticul;rly vhen

. ‘ .

being carriel to the stone pe#les in whicih most stones can now be found, tiue
further complicating the problem. The writer is of the opinion that pebblés
of quartzite, jasper, amd iron formation are probably erretic although thisA<
cannot be siate ‘{sith certeinty for ull parts of tihe district. Real outcrops‘

gre rarg in uae old drift ares. IMuch of the soil is fill ed with enguler

rocks wiich are ;robably ressdugl from the bed rock. Whére the drify is

tnick such rocks are less abundant then whers it is tlln. Iae ereas of thicker
drift are mapped by ihe Soils Survey as Qolby and the arsas of abundant local
materizl us keratiion. In both regions the finer part of the soil is & red,
brown, or yellow cleay locclly motiled with zray &t w dopth of a foot or two
below the originzl curface. Most of the drift seems.to have been ©ill but
the excessive Weatnérin: meles tinis difficult to vell in shollow exiosures,
In Sec.l¢, T. 30; Z. 9 B, weathered sindy gravel was found und wells in this
region are rescriel to find other sandy leyers below tie surface clay.

i - ol . S - b L Sy en e oo 2
valleys have gand or gravel in thnem. LXposurss £how o lelrly saarp
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Topography. Tae old drift arew is one of erosioncl $opourepuy Witk
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11
feet on the norti line of Marathon County to zbout 1340 feel in the north-
west part Zf the town of Ried (T. 27, R. 9 E.). luch of the uplands,'and‘
indeed some of the gentler valiey sides, are eitner marsay or seml-marsiy.
In this respeci, as well -as in the presence of sbundsnt graaite bowldres,
‘much of the oid drift ares strikingly resembles some of ithe Iowan drift,ayea
of northeastern Iowa. Tiue larger valleys hove flat bottoas from « few rods
to & mile in width. |

Thickness. Well records in the old drift area are decidedly uncer-
tain since in many places the bed rock is decply disintegrated. o far és,'

could be ascertained there is nowhers over 30 feut of pre-iisconsin drift.
#

Valley deposits. The larger vallesys in the old drift aros are

partly filied with sands and gravels. In velleys which carried arainage

from the Wisconsin ice sheet t@ese are gvidentiy outwash ¢nd will be disc§$§ed
laeter. In other vallejé, sugﬁras that of theiTragg Riﬁer, ﬁﬁe» material was
derivéd‘from thé 0ld drift. The accordance of somé of these deposits with
the level of tae Wisconsin outwash sug;ests thab they‘are anzlagous to tie
filiing in unglaciaved valleys consequent upon iie cuange of 1ocal;baselevel
due to the glacio-fluvial = gradaiion of main'valieys. From the very con-

. siderable amount of erosion which the old driff hos suffered it scarcely

scens posaible theat the Trapp River 5rave184ére pre—wWisconsin outwash,

Qutwazsn of tue old drift would surely have been srodec eswey lony =go.

s epa . e . . ) 7 A ot e N o
the Wisconsin drift is deronstratea by (o) the dee-er oxidation, w:d (b) tue

ebsence of constructional toposraphic fewturcs. OClose study saoss thew the

tosozrapiy of the old drift is & reflection ol {thet of bue underlyin, rocus.
The marshy S50%8 cre not in sny way & sign of youthful tosogruphy but are

dues to the iznervious bad rock hich )
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tdpographic unconformity betwesn a n uplund drift plain and ﬁhé.valLeys.

It seeins as though the pre-Cembrian peneplain had been diSsected 10 much,itsﬁ

:mresent fora long before the thin mantla of drift was dvy051ted on thls reglon.j7 
Erosion has removed nearly alliof the driftkfrom mosi,of the steepgris;op§§$;ﬁ“ﬁ
Amount of drift a§péars to be a function of -distance from the Wisgénéin;ana:;
Bau Clire Rivers. It follows tnat the «ge of the old drift is not so gf§§§ ; ji
as might at first sight appear from its scarcity; it’could never have been ;;
~wvery thick and mey always have been iess étony then was the later driftf
It was largely derived from preglacial residium. FThe absence of Chert‘framfy
‘the Lover: Mugnesian and otner dolomites of eastern Wiscons;n shows ﬁhatﬂ-h‘a
the pre-iisconsin drift»was brought from the north. There is no suggestion: Hed
of a prg-ﬁisconsin>Green Bay lobe such as Wéidman; postulated- The writex\w
observed no phenomena which could justly be used to St blelde the pre-Jlscen-;
sin drift of eastern Maratlion Gounty into depositsAof more than one glacialf 
g, : S o
YOUNGER OR WISCONSIN DRIFT

Introduction. The younger or Wiscongin drift is characterized by

(a) stony character, (b) youthful topography, and (c) relatively slight
weathering. It &lso sewvms to contain fur more glacio-fluvial deposits than
the older drift ever could have.

e . 3 = o .
7ill. In ezstern karathon County mnd westersn Shawzno “ounty the

till of <hie Wisconsin drift is a mixture of granite bowlders with peboles,
and, apd relaiively little clay. Aayone coming to this region from
a «istrict of clay till would find difficulty in recognizing the difference

2

betwesn this excesitivly swcndy and bowldery till wuand assorted materials.

ci-

When bie saady till is rubbed between the hende liftle clay is found but

the very poor assortuzent of the stones couegled with the ability of the till

o . Tn - N1 S
to spend ia fairl; stecp slo_es in excavations ena bles tue geolozist to

¢, In suster: Shuwwano County

betwesn 15 wnd ili-us.orbed gruvels.
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the till is very clayey end is red ov pink in color instead oi gray or buff
as it is fartuer west. The clay till is much less bowldery than isithe
sandy material found to the west. In>the western type of>till);gd to soue

extent in the clay till west of Wolf Biver}the bulk of the bowla®¥8 are

obviously derived fro:: the local granites wnd granite porphyries.  Thess

rocks are easily distinguishied from the gray granites, gray gneisies, and

basic igneous rocks which, form the bulk of the bowlders eust of Wolf River.
Brratic bowlders are rgre in the western disﬁricé ead ong soon leuras 0
distinguish %%m fromx the locel mateﬁial. This predQminance of locel
bowlders is dus to tne h;rd crystalline bed rock wnich broke mainly into
large fragmentis insisad.of tie pebbles such agwere forued wher. tie ice

T

passed over limestoane. The sand was in part derived frow the Cuabrian and

in port from weatunersd grunites. The fact thel much of vhe sund is feld-
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spar znd nornblendsiis made
The silty soils of tine crystalline rock district are due to {ie aslierciion

The Kennsa soils are strictly residucl. In tae case of placio-fluvicl

desosits rottiaz has srocesded so for tast it is difficult at first sighs
to discrizinste between wertiasred zraivel :nd resl $ill. The bet.er grading
Simreno County tasrs is sa iwmiense wacund oF Juic is edslulned

by She lurge woount of gint tnd stone in tas Giil rolasr

3
era:t ©otne Adscontin stone of gplociinion uilen
obteinsa ob m enrlier . iost of the [loclo-fluviil ¢, cosits sre vero;
suady rad tae surfece wewsnersd zone which is from two 20 six foul vaick

it for the most osurt more stony than the bullk of the uvaderlyin. dooosit.
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In eastern Bhawano County the grav@ps are very stony =nd resemble thbée of
southern Wisconsin. There the pebbles aré mainly dolomiie whereas in‘the"
district west of Wolf River tiaab rock forms only a minority of the pebbles.

Terminal moraines. The terminal moraines, including the rscessional

<

moraines, of the Wisconsin drift may be divided into the following greunps:

{a) Outer moraine, a unii - to 2 milss wide, (b) Sccond morsine, localliy

&

>

divisible into two worzines, 1, to 4 miles wids, merging oun the east into

¢

(c) the Blderon morzinic series of 5 mors or less distiac’ neabers, in =ll
with & widti of zbout 5 miles, {(d) Bowler moreinic series of four distingt
moraines w.th a totsl width of about®) miles, (e) Caroline morainic series

of four distinct members vith z totcl widtia of 6 miles, (f) Thornton wmorsine,

]

4 o © miles wide, (g) Belie Pluine morzinic cosplex, sad (i) Briarton ziorzine

<

@

witn known widva of over 5 wmiles, tne ewnst border not yol neving been mayped.

Of these different grounds tue firsi four consist of tie very siony scndy

v Yepne T A B e e e e el s . B
a fev kames. The amount oi scssorved meteriszl

i1l described above,

i
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Cinercrsss tovard tihe cust. Thse till of tioe Curoline wmoraines is .eSsentidlly

he seme a8 taas found farviher west but hos peaiches on rei stony clay on top

The Thoraton wnd Belle Pleine mor.ines counoist of red 53111 viilh mueh

sund wnd gravel, sad the Brizrion moruing is mede of & pink stony i1l waich

ovaer wide arswt COnd

ALl of the moroines cxninii
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fulliy as perfect &s saywaer. in the stute but the forest cover of a
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Ground ncruine. JIa coatrast wiith wosy gluciated regiouns ground

Yot
@]

norzine is of relatively slight extent in tiid region here described. Tue

ae dolomite

(=2

largest area is that newr Limekiln Hill, sast of Bhawano, wiaers
is covered by =z toin layer of drift. Fartier est tnefe is a little ground |
kmoraine adjacenﬁ to some zroups of drumlias end in & narrow strié'along the .
Plover valiey. In the rcgion of crysalline rocks the ground moruinc arcas
are cven ore bowldsry tuan are the terminegl wmorsines., In awmy places one
can walk for loang distauces witihout setiing fool on eaytihdag bul bowlders.
Drumlins. The drumlins of westera Shaweno Gounty were first disco-
vered by the writer. Weldman regarded thess hills. as knobsiin a termiaal

i

woreine Beun recosnized their preveiling trend withoud

In Renges 10 to 15 Zest tiie drumlins irend
moraines.

in treading to

tize souchwest wiich is at & considerable cxgle to the north-south moraine

are

[#]
jag

unline the topographic form

west of them. In the western

-
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part of tuis area conceals tuis fact over wide wrece. In some srecs, inaeed,

it is very difficult to distinguish drumline &% close range although fronm

rosts oare distinct. It is unlixely that odi
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As = general'rule neighboting drumlins are sligntly ofiset. Trne longest
observed drumlin measures 2f miles end the nighest is close on ?50 fect above
its base but such figures szre exceptionsl. A length of i mile ¢ad ¢ heigth

of 50 feet are nezrer the average. Nost drumlins are brozd wad bluant-ended

but there are some very nerrow stecp-sided forms. The natives czll the drumlins
"nogbacks". - In the eastsrn urea of drumlins the forms ars much less perfect

end some of those mas.ed might justly be regorded s mere flutinge of the
ground moraine. On the crest of one such drumlin-iike ridge it is reporfed
thet sandstone wes recciied at a depth of 4 fect but no showings were observed

in the road gutters. There are some large and well marked druslins as on
#

tae State Highway south of Bonduel anezr Slabtowm. Wherc drusmlins lis in the
course of teruinal moruines few of them show w cover of l.ier acrginsl dsposits.
In fuct many perfect drumlins are completsly surrounded by tersimgl morcine
topography.

Qutiash. The outwash deposits of the ares may be divided into (a)
outwash beyoknd the Cuber morvine, (b) older outwash within she luter morzine,
«¢) eroded outwash, (a) outiwsh with cover of roi cley, {e) delieic ou
z1d (7)) youn_er outwesh nlains. The reason for tie sbuniiice of outwash
has peon expleined sbove.

agh outsid. the Quter morsine. w0 ersecs of out.ush osccur in

o
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fron bhe well-knoun Antigo plein.  Alth oz Shds pluin borders %o Outer
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" were largely responsible for Weisman's idez that the ice did not give ofi

any water.

Grecn Bay lobe sloped to the east

south.

The true explanation, however, is simple:

the land benezth tae

€0 that drainage was subglacizl towsrd the

A confirmation of this explanation is tihe fact that little outwash

is present in the valley of the Lit:ile Zau Claire River south of Ringl

There the land sloped away from t

he moraine but is nmuch higher than it is

to the east and hence litile water escuped from the Outer morzine., Tae

gravels of the
Weidmen stated in Bulletin 16 the
Eau Claire but this fact was not
gravel only a saort distance abov

within the gorge is explained by

(b) erosion of wudt was dupositer

of the ice by the clearer waters
recession. Weidmen regarded the

wihich had been overridden by the

reslly outwash of tne last ice is

-rzfted bowlders, as well as

is sntirely incomputible with the

strea durln" a depression of th
Feidrmon must hove recardsd ae cri
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strezs chanaels, In sones plices

sume level as tinat of &ad
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ro o

erodied cons wderuble velleys, Tae

;v (b) the coarseness of the gravels

of (?) ice-rafted b wilders,

rosucd potches of old drifi waoien roject

Litvle Ezu Claire valley are probably only a few fect thick.

et there is no 5ravel above thie Dulls of the
COnfirmed by the writer. Tners ié much

e"the D=11s and the absence of d.posits

(a) too rapid a cu-rent for deposition wnd
in the narrow chaxunel during tre maximun
derived from the Langlade lobe during its
Antigo plain as an interglaciel river deposii
*Paird Drif+." That the deposics are
demonsirated by (a) the preserce of large
which

ngture of sediments deposited by a sluggish-

lend. The fezsures of this plcin which

iterie of subsequent glaciation epegr to

wd (b) szgs whieh are cvidently sbandoned

o

trhrough the outwush and ther

outwasi: d.posits have been terraced 1inTo

two to three distinct benches which ere most jrouminent in the lower course
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Older outwash within Outer moraine. A_véry large part of the couniry
within the Outer moraine is covered by outwash; the recessionsl m reaines are
divided by outwash pluins, and similar dsposits occur around uznd between
the drumlins so that litile grouand moraine esceped being covered by assoried
meterial. Sand is by far the most abundant material and most of the gravels
have so many layérs of stnd in them that thc stones are subordinate in total
anount. In most instances, tne amount of sand increases with depth; in fect
the stoniest portion of most outwash deposits of this class is the top five
or six feet, although in soue places a coaiving of & foot of two of swund
is the topmost deposit. This surficial sund layer is probably a wind desosit.
The tagography of the outwash plcins varies widely; nearly &ll are more or
less pitted and most show ot leust two terraces. In many places the higler
outwash terrice is represcnted cnly by small isolated remnants of a foruer
surface. The larger pits have till and bowldsrs in their bottoss and in
places the number and size of such pits are such that it is a question waetle r
the area should be manped as pitied outwash or s terminsgl morsine, Lpoczlly
only smzll mesey-like remnents are left to suzrest the foruer development
of outwash which elsewhers vwas destiroyed by meltiag of undérlying ice and by
erosion following on removal of obstructions 1o glacial drainege. The forest
and brush cover combined with {he lack to torogrephic éups readers tie solution
of menr questions of glacizl drainsgze lines very difficult if not impos.ible.

povivers @id tne difficulties  of

the geologist in such a region cea be more neerly rezlized. aAn instance
of the difficulty of zoojsing wes fouad on new 8. T, H, 16 in the town of
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ice. He evideatly tho*g 2t the bow ders, pits, aad unstratified weathersd

zone were svideaces of such z history. Tne fact that tiie deposits were uctually

-contemporaneous with glaciation is shown by (=) coarseness of some of the

cravels, (b) presence of ice-rafted bowlders in undisturbed sediments, (c)

presecnce of enclosed pits with no associate! till, (d) slope of plains away

fron Aoralnes, (e) slevation oi tiie pluins st such heigths thet taey could.

noti possibly have beea dejosited unlesc glacizl ice had besn proseat to
block the modern drainzze, (f) gradation betwesn the brown wnd yellow rotied
surficial zone and the unaliesrsd sands snd grovels benesth, (g) texturs of
the surficisl zone where tue prescence of more clay than et depth is simply

¢ .
explained as due o westiering of dolomitc and feldspar, there being no other

=
éiiference than this, (1) composition of the pebbles in txze surficizl zone
where the absence oi dolexdites is u natural co.useguence of weathering and
could hardly be expleined in eny other way, {i) greatsr dégth, five fest or
more, of weathering in the pleins is explicable by the level topography and
high porosity which has reéulted in both more wsetiiering and less erosion
then on adjacent drumlins end morsines, (j) direction of dip of cross bedding
which in generzl does not agres with the direction of present drainage.
The different outwash térraces form a gigantic stairwey rising from east

to west, the risers composed of morasines and measured in tens of fest,

[¢/]
rr.»

tne steps, which are marred by druzlias sad pite, mszasured in mile
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Zroden oulvash areas. Nortoeuwst of Yigsrion belween ths south aand

middles bremchos of tn. Exdberreses River ic an srese of wbout a doulen sguurs
miles most of which is lower ihan cdjacent oulvach pledas.  Wishia ta
are mony marsies wid rock ouserops intersp:

well as trects of exceo.ively obowldoer

oubwush, as well
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buried under outwash at one time the writer hes mapped it in a wey to express

its history rather thsan the preseat conditions.

Outwash coversd by red clay. Iﬁ wie towns of Red Springs, Herman,
Seneca, and Grant (Ts 28, R. 14, E., 96, R. 14, E., 27, R 13, E., 26, R.
13 E.) is & belt which roughly coincides with the Caroline morainic series |
iﬁ which are numerous areszs with the topography of pitted oulwash but which
have & covering of a few fect of ¥ed clay. The.red claybareas are for the
most ?art separated frou one another by moraines and by outwash pleins of the
normel type. A sinilar red tlayvalso oocfurs in small patches on the udjacent ,:
/,moraines. The altitude of the plains which haye the clay coaiing varies
from 220 feet on the $outh county line to a trifle over IOOO’feet in the
town of Red Springs. The thickness of clay varies from less than one foob
to over 15 fest. The latser fiéure is knowvn ig a small area in SW. Sec.
34,-T. 26, R. 13 E. The clay is dark red to deep pink, father silty, and
contains pebbles and bowlders, some of taem striated. Near the botiom there
are pockets and layers of fine sand few of wrich are more fﬁaﬁ two iuches

in tgbknesa. A covering of sund is found over the clay in many places; it

a5

~rarely exceeds & foot in thickness, 4side from the swnd lenses there is little

evidence of bedding in the clay.... &n obscure horizontsl lamination can be

.detgcted in many places., The lower fresh part of the clay is dolomitic and
is somewhat lighiter colore. thean is the leached part which extends on the
averaze to o depth of °. feet. On one hillside leacﬁed cley 8 fect thick
was found but it is not certein that this dsposit is not slopewasiie Wnere

(3

the plains are coversd with clay there are many marsiny pockets wid the top-

ogrephy is smootner then on nmorual pitted plains., The underlyiny sunds wnd
.\ ) . b -
gravels are exactly like those fouad farther west exc%t that {here are soue

laysrs of gray or bufi silt aear tn

.4 (e iy . .
¢ contact with tie red clzy. The orizin

of the clay is not easy itc determine for the usuzl criteriz do wnot seecn to
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(v) a clay till. These two explanztions will be considered under tﬁe
headiag of glacial history.

Deltaic outiash. Along the west line of Range 15 E. and in Ssc.

36, R 26, R. 14, E., there ure plains very similar to those described above
which are better explzined as deltazs covered by lake clay. ?hey occur as

a shelf 10 to 40 feet higher than the country to the west which borders the
west side‘of the Thornton moraine. No exposures are deep enough to confirm
the sﬁggestion that these plains are deltas. Unuistekable delﬁ% were found

in S¢c. 6, T. 27, R. 16, E. and in Secs, 5, 6, @nd 27 of T. 26, R. 16, E.

In each of these foreset beds are well exposed., In the last naxzed iocaiity
the bedding has heen disturbed for the dip is nearly vertical in peart of the; 
pit; the hypothesis tiat this deposit may be.a gravel bowlder is worthy of
concideration. ghese dcposits were mapped as uoraines since they %ere svi-
dently deposiied along the ice border. In several places delta bedding waus
seen in the midst of norwal pit.ed outwash and is p:oﬁably the filling of

pits where ice blocks melted before glaciul drainage ceaéed. Tn some cases
large foreset beds may; have resulited from filling of abandoned stream channels.
Deltas were undoubtedly formed along the west sid. of the Briarton.moraine

but are concezled benecth lske dejosits so thabt they canaot be recognized.

Younger outwash. Outwash pluins are also found cutting indiscrim-

inately across all of the foregoing d.posits. ©Some of these follow the courses
of the preseut strecans. Thet they were denosited by these strcams wnen lurger

than at preseat is indicated by the accordance of the prevailing dircction

of dip of the cross beddinz wiitnh the direction of existing streums. Other

pleins run from north to south diagonally scrosc the modern stresms. The
extensive pluin of scnd and gravel west of the Brierton moruine, waich as

mentioned whbove is probably in part delteic, should properly be clusted with

the younger outvash. These pluine zre ¢ for the excellent ascortment
',\;,Js‘.‘{;-’ju
of meny of tha oruvel doposits. Foet of Woll River pite are kmovm ounly 1a
{ Y IS @ oy ]
7 ~ ~ M “ N 1 -~ RN
Sze. ? s T. ﬂr’: 1B -’3, [T 1 Ao resciosng &L el plUlus Gro CLol Ly




22

st
abandoned stream channels. The plains sast of Wb&f Rlver are extensively
pitied and contain nuny 1akes.~ The surface of these plains has been aliered
to a grect exvent by p?stglacial dunes which were qh1%€ 1t before ﬁ31te men
settled the country. True iceibiock pits may be distinguishe d from dspressions
in the dunes by‘thair greater depth. Some of the lakes are nearly 50 fest
deep. These eastern plains are accor an: in level with ths western ozes
and the presence of pits combined with ice-rcfted bowlders definitely provs
that the deposits sre 0f glacial and not postglacial agé. The only large
com:ercial gravel pit in thé aréa, thet of licrston Brothers at Clover Leef,

is in the younger outwash. Cross bedding

J’\/ i’f"".‘“’v

in this .pit shows that the material
Yoo Aaase b -

RIS

wes derived fro: the northeast. North'of Shawano some of the gravels,

particularly in Sec. 12, T. 27, R. 15 E., are renarkable for the low content

fpnnn A

of dolomite pebbles. This fact hes not as yet been explained. For the mest, 4

part the younger ouiwash is free from a clay cover but near Shawano { Scec. ‘é’tszgg
_ \ .
36, T. 27, R. 15 E.), along the south shore of Lzke Shawano, and in tihe %
Wolf valley in Sec. 2, T. 25, T. 16 E. there arc pink and blue cleays. E
These cleys are laninctsd but not varved. At the »it of the Larson Brick %
. i
and Tile Co., Shaweno, the clay fills = deprescion in the sands which covers ;

about 150 acres. Tie maximum thickness is reported as 32 fect. Above tﬁe
clsy is two or three fect of very fine silty y ellow sund. There are no
stoxnes in these clgy tiose reportec nroving to be celcite cqncrations.
Sprucs braaches are faundlsane of which are said 0 nave d.claycd so tiust
only o mould is left. 4cording to cnelyses resoritsi by Buckley tiac content

of eczleium is very hizh in proporiion to the megnesium. Thece evidences

¢ c¢lays are sostglacicl, Ia tae city of

m

led the writer o conelude thuot the

was no opsortuaity Lo exmalse such o d.posit.  Cher cley lajers arc rejortea !

H

{

at grecier deth Some of thes. mey be $ill older than the outwasn and ers |

3

sgy be slucicd lole 4w osite burie . by oout . or by dune smnds,  Ia conformity’
5 sususleeicl doonind Lo 9L a0 Chog Ve Lo
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been mapped. A deposit of difierent type is found on the bank of the Embarrass @

River in NESE Sec. 13, T. 26, R. 14 E. This consists of a pocket a few rods
eacross which contains 5 feet of lamiasted silt and fine sand. The prevailing

color is gray; there are thin laminae of dark red cizy sugsesting thick

varves, Leaching extends to a depth of 6 feut. Tais deposit resis on well-

craded outwesh gravel. %t is probably a slack water deposit of a glacial P N
AT

st rezam.
Eskers. ZEskers are rare in Marathon County. Only one was dis-

s ”~ oy £ \
covered in the Wiscoasin drift and none in the pre-Wisconsin dr%t. In Shaweano

County they are much more comuon and are found throughfout the drumlin-outwash e

belt. liost of thess eskerskare less than 4 mile in length and 30 fest inc
neigth, so that the forest cover doubtless h&d a consideréb/le nuuber from the
eyes of the party. In the crystalline .rock district the éskers are composed
of very coarse, ill-assorted éravels; They wind among the drumlins and
inrrare instances cross smqli drumlins, Since many eskers rise in elevation
toward the west the sireas must have becn subglacial. In outwash sreas |
eskers survived for two reasons: (a) heigih too greai to be buried, andg (b)
protection by ice masses. Many of thse eskers which do not projoct‘above
the outwasi plain level wmey represent the ice-confined pertions of the siresaus

-

vhich elsevhere duposited oubtwash, nskers are absent throughout most of the

0

=2

red cley Telt bul apie:r sguin easl of the Wolf Rivor and are es
well-developed in the Bricrton morsiae. There they follow ithe .rescnt vellieys
znd are 'onger, morce continuvous, and fimer texturcd than are tho® foriner

pad

s P I T 5. P N ~ e S U RO I ran R B G v
wssth. Losally the ewsiorn eskers ere meinly sond but the pruseance of some

vish then from slonzaced send dunes soss of wnich
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area is covered many problems which are now difficult will be cleared up.

 The red clays on pitied plains and‘adjacent moraines-have besn discussed
above. In Raﬁges lé and 15 thére is a considerable area of gently rolling
yiaﬁd’éibh is underlain by a mixfure of sand azud bowlders, - Under a layer
of;this‘ﬁaterial<from avfew inches to seversl fest in tnickness is red

stony clay. This élay rangesiin thickness from a few inches to 40 fect.

It is leached in some places to a depth of over 5 fect. Where the red cley
is thin it grades below into horizontaliy bedded sands and silts. Clay of
this tybe is cleérly a lake deposit but the thicker and more stony dsposits
afe’more likelykof giapiél ofigin. At no poinﬁ within’Shawano Gounty‘was

' any distinct pedding or v_arving noted. 1In the%town of Navarioy (T. 25,
R;'iG E.) considerable areas are underlain by pink’ calcarous cluys, In all
probablity these clays extend under the neighboring sand dunes. In an
exposure on Wolf River just south of the county line well-dcveloped varves .
were observed, This latter type of clay was deposited in Glacial Lake Jéaﬁ
Nicolet. =Exposures and well records show silt below fhe pink clay which iéf
leacned to a depth of only & few incnes., It is reported that another Qay
layer ie found below fhs €ilt but for the most part wells find only quicksand.‘

s

In a few places there are terraces which suz-est beaches but with’thefcossible’
& . 2 R I #

exceptlon of & dsposit in Sec. 18, T. 26, R. 15 E. no beaclh: gravels could

be discecvered. In some instances steep banks. .. seem to border de:osits of

mixed sand aand bowlders wanich might possibly be imterpretci us bulli ﬁerraces..
Few of these could be followed for eny distence and no bars, hooksyor spi‘ts~
could be distinguished. The sand-bowlder mentle witﬁ associated red cleys
reaches a maximug elsvotion of &bout 1005 fezt. Ta Sece 12, T. 27, R. 15 E.

& drumlin is entirely concezled beneath such o cover; its crest ies over
A

1000 fest. Some other iscolnted hilis show Iciht benﬁﬁs or sanelvas wiaich
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might be regerdsd as temporary beaches.

. -« . . P i Tamm Mienle
slevation 220 wnd oy repraeseant $his morcin of 2leacial Lake Joon Micolet,
Levatic ) il rearesen I 3
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GLACIAL HISTORY

Older drifi. The ice invasion whici: deposited ths older or pre-

1

o
+ G

cl-
*

Wisconsin drift wes markesd by a grecter develepuent of ths ice frou

it hove occursd eitier (a)

north than during the Wisconsin stage. nis

during the Kansan stege when the Keewatin nad such vast extent or (b)

)

during the Ililn01qv staze when the Gresn Bay lobe was weak. It is certain

Nare

t was duposited by a pre-Wisconsin Grec: Bay lobe.

[

that none of thig dri
The older drift wes probubly largely coupossd of cld residucd metericl end
having lese stone tiaan did liter drifts 1it.le ascorted drift was mzde.

As there was no nearby sandétone to the north the scnd content of the old

til1l was less. Puis cposit could never heve becn very thiclk ws showm by

divercion

the vnresent low glopssz wnd the lack of sire

o DY LY

lacizl conditions. The olier drift must have be.n croded

and weethered inte virtually its present condition Befcrs the zdvent of tie
Wisconsin ice. No cvidonce ef eny other kind was found which uight bear on

either tize ralgbtione or interglacial conditions

Quier Wisconein moreine. As noted sbove, the stzud of the ice ot

5

the Quier morcine of the Wisconsin st

] h 2 - 2 m e LT r -~ ~
ere znd censsd terrwceiar of the gravels

et
¥ c.d.' Tl
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plain is much pitied.  Tais élai; is the only »lfce inside of the Outer
morzine where glaciul aad postglaciel droinsge coincide for so lonz & distance.
The Second moraine wnpesrs to merk the lonzest heli of the ice at any of the
western morainesf Slight recessions led to the formation of the Pike Lazke -and
Mayfiower@'Lake pitted pleins. ‘The former hes &t least three outleis 1o the

Plover plain snd tne latier ounly cne, thei followed by the rullwey «t Hetley.

(&N

At this time the Plover pledin was terruced for the wabters were clearszd in

-

ER

passing over the plzias to the sust.

Elderon morainic series. In its last siages tue Mayiilower Luke
plain was contemporaadeous with the westernmost plain of the Zlderon serics
of moraines and pitied pluins., This southern pleain appears to awve dr

westwurd to the JSrooke. Lule outlet for a time. Asids from thls retrect of

o
4

w

mOorcangs putT & 8wO

the ice front to the Zlderon series o

are., Insteud strewss flowsd southward alonz eacii succescive ice. froat thus

O 5
foraing & serics of pivted plains n 85me aces wh jer. outlets were

retrect Dotn moruines

and surlier outvush.

the ruilns of moraines ths lest e Others are coancentrates fromxz the

. o s . a4 e ) .
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small features.

Garoline morainic sefies. During tue earlier stagss of the Caroline
series of woraines an extexsive outwash pliin was luid dowa by southuest-
ward fglowing strew.s. Then a reudvaace of the ice occured walch blocked tie
former drainesge. . To what exteat this recivaace is merked by $1ll wnd to
wret extent it resulted in the formation of temporary lakes in widch red
clay with ice-raftei st nes was depositedcennot be stated at present. Poue
of the clays are ceru@_nlj lucustrine aad werg 3r§bauly not varved an zccount of
rapid deposition. The tiicker deposits near the Waupaca-Shawcno CSounty line
look much more liks till end in come pluces the soil on the adjacent drumlins

is dwcidedly red. Decp cuits in genercl failed {o show two distiact tills

cts fartiier south 1ad soutiiesst so thes the writer is

e

istir

(0]
o
o
e
O

as th
stili in doubv «s to the reulity of an ice readvance to the wmargin of the

red cleys., It is certain that +thesc dsposiis were formed after iinie melting

of tze ice blocks in thie pitied plains uad before the last dissection of the

)

&

Tals erosion was probably due o oge aiang of the
deep owtlet in Sec. 32, T. 26, R, 13, E. At tais tizme all three braaches
of txc Embarrascs must nave dluCﬂAurieQ via thie outlel wnd their combined

tensive erosion of the ouiwaesh plzins northeast of Tiger-
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fo. scuiieren mgruA es 0.t of whiich have sone red clsay coveria

I
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-

007 Horalac.

~being composed of rod cloy SI11 with umehr s.ad and gravel. Locul grinitve
boulders cre saucn lees consplceious tuomn It er west, Sowze of ths $111 is

scndy cnd has e browaish rei color. Cae well is reported to snow 190 fedt
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low drumlins which trend from northeast to
druslins is less red than thel of the moruine
tie groy till which occurs farther south ia
that the Thornton moraine wes formed by a co
front, probably Aldels red till reezdvance.

4 1

aat shown by the drumlians and

ot

dirsction as

Showano County could best be explained by a

%6, R. 16 E., aorthessi of Lund,

:

of red till. (c) In several places iiers ar

gravel or disturbed gravels which dsfinitely

of the red till can

(e} In Ssc. 5, T. 25, R. 16 E. there are outi:
0f Gluicizl Lake Jew mcauzr+ (f) Fhe lacus %
of Tilledea demonstrate a readvence which blo

prove, however, tuat the extrese uar

&

Thornton mordine; this hyrothesis was carful

rejected Dot on account of

(b) the evident affinity of the Carolin

ratuer tamn o tas eastern morszines. Thsrs

cr oy b B
Va8t 01 Tie

e et G PN
must hove beon lokos

soroiane there

Tooeh

2 Lt o
in of <he
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souvthwest. The till of these

:nd in meny pluces resembles

the state.

nsiderable rsadvance of the ice

(a) So marked a change in ice
the younser sirize of eastern

recdvence. (b) In Sec 21, T.

deltaic graves are overlain by & drumlin

s eltiier bowlders of sand and

prove readvuace. (d) The colo

only be explained by readvance over red lukce clays.

wasih gravels helow ihie level

rins red clgys of the vicinity

ckec former draincge.

may
reodvance was west of the

1y conseidered in the field aad

(a) the character of the westers r.d clays, and

ainic series to the western

is no nmarked red tili rmoreaine

besn stulfie’, It secus

Severzl facts suzzest

r

gl wes fixe




" Bhewono Loke valley i

22

"of Gresham & comparatively low weter level to the soutis sssiis to be demon-

strated at & time when tie present courses éf the Red wnd Bmbarrass Rivers
were still -closed. lloreover, the great flud clong Pigeon River, aortheasi
of Marion, shows o terracing of en older oubwesnh pledin viaose soutnern excent
cen now onl beAﬁueUVed at. Avandoned courses of tic Eubarrass souti of
Pella zlso dewconsirate thiat no lake could hive ex ;Sted during one stage of
the Thornton moreise. It is concluded that in view of the conitradictory
evidence the lakes sither (o) did not exist throughout th. vine of deposition
of fie Thornton moraineg,  or (b) existes only duriag the first retrest of the
ice and not =zt allrduring the rsadvance. Work to the south will probably
clear up thesu points.

Belle Plaine morcinic complox. The morziases of the towa of Belle

Plaine (f. 96, R. 15.E. ) for the most part trend parcllel to tlhie drumilias
of the luter reaudvaice. £AS y&t no s:tisfactory explenction can be advanced

iy be thab during retreat of the ice front from the

or tiids fect. It

iy

Thornton morsine loboiion developed on sccount of the freor flow of ice through

ot fertner south in the lse of Lizekiln FHill. Just

for

.

how this could sxploin the nunerous isolated wmorsines south of t.g oralne

wnich runs <through Asylun

._4‘)»
auother lobe south of Limekils Will which formed the worcines just west of
e cr o n o LD 3 B s Sa1EL s
the Wolf River in Tz town of Tuukocehon (T, °5, 2. 16 B.). The cslicdie

" ¢ 1
& con only be surmased. There

. e 1 1
< d - N e alreo
S1 e PG e AT

are lcke clays and silis on tiic siase of thie orsines bul tiasse migat ave
*
mo. X1 Y™ .
vesa deposited in local pocls. During thegstege of Glecivl Luiie veen Nicolet

. . . -
of itnesc uoruines end forasd

gros of bthne lekoe mey nave extended bso

3 - . . o an - - b Iaa e sies tremsSalive
the low level red cliys founrd sloag S. To . 27, 1@ :20relnés vaemselves
sec o be red $ill overiyins wn older scriee ol sinto wid Sravess viiCa
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‘Briarton moraine. The Briarton moraine is the widest thus far

discovered and if width is eny criterion of auraulon it merks a very 1onf
stand of the icé front. It is probably to be correlated witi the faint walor-
laid morsine north of Lake Winnebagoy thet is with the tiue of Glacial Lake
Sean Nicolet.” The only fact which sug_ests & readv ace of tne ice is the

peculiar color of the till which differs from that of much of the ground

?"

moraine 111l betwecsn the BEriurten snd Thnornton morsines. Tais differsnce [
is not merked &i &l pluces wund is probubly to be ascribed to the locction

of the Briarton morzine on dclowuite bed rock rather then to exteassive plow-

ing up of lake cleys. Besides, the till of the moraine is iuch taicker than

"3.,“

that of the ground moruine wnd there are more cuis so thict & besver id
the ground moreine $till to thae
wesb., The ides of & considerzble rewdvance is ruled out when it is consid-
ered that the outwush pluains of the Briarton moraine are pitied.

.

Younqer outwisi., AfTer tihe waters west of Shaww:io fell to tae level

0i Leke Jean HlCOluu, srosuetly at tiae tims of recescsion of tac ice from

ine Belle Plaine moraiscs, ftie Red and Embarress Rivers broxe tarcu

Thornton moraine, For o ting o chienasl just north of Thornion {that followed

&
@

by Ghe Northwestern Ruilucy) was occupied and & large wezader scur wes formed,

in tne s14Q of the worsine; tals foruel the grovel depowit &b Thornton.

(z
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tlhat tas veluas was ouch Lorvgor thon o prescat 0 towd Jlecilul drainage
et T £aA 4 B T T N Do o mA e S v e iy emr s and v
muet nuve fed tiem. Jebers from bie Bricrion moroine must gave eatersd
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1ot of
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dgposited. Just Why tne Wolf River took its present course iastewcd of follow-

ing tne pluued plaln to the Clover Leaf Lakics is nzt ; cleur, Tue beuch

\,
v
ct

it was probably

ct-

of Glacial Lake Jean Nicolet could unot be discovesred bu

not higher than 82g/féet. It is poseible thai the suposed &25-830 beech

kY

is really this shore-line. In eny event the lcke must have included the
basin of Lake Shawsno. 1t is worthy of noite that although this leke was

one of the earlier margincl lekes its beach does not show @ nigh degrse of

$ilt for it is at elevation 810 necr Fond du Lac. nen tane ice retreutced

from the Briarton moraine Lzke Jean Nicolet came to wn end.

i

Postzlaciul. %hen Leke Jean Nicolet eanded the watdr level fell

and luft Lake Shavano in an:eastern sktension.of.the.old basin which wes

4

blocked : by younger outwash and send dunss. There are apandonst beaches
et lavels from 6 to 12 fect sbofve the modera water level. In Secc. 17, T.

27, Re 17 H. gravel bars of the highsst: dlSulA“ulSuable ooth¢“c1vl level

contain meny shells., Such a great part of the shiore hes beea altered by

[+

swnd dunes tned thzss 014 bewcaes were nov traced clsar arouad tae la

(&}

ome large dunes are found on the south shore as well. Some of tae pink
cleys lite those ot tie brick pit in Shawano zre undoubtedly postglecial.

Grosion of tae outlet of Lale Suawuno =ud of the Wolf River was resgonsitle

1 1t would

Lae Lam now

ci
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v
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be. The pliins of ths Clover Leouf Lekes regioa nuve lso been
uch wltered by dunss, doposivs of the suwue origia a buricd zucu of
the leke clzrs ead delbue of bihc ©own of Nevarina (T. 25, R. 14,E.).
Dunug, postolicl:d luke clo 5, wnd swamp doposiis were not na

siv exwcs discrininstion would o0 enorsoveily v the coet 9
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absent to depths of four or five fest and in evean ihie dense red clays leaching

has locally reaciied at least five feet. I the Briarton morcine lsuciiang

is nuch less than it is fartier west bul no comparison of wze siould be

based on this fact on account of the profound differences of meterisl and

topography. Weidnman expluined all red materiel and all wezihered material

0

-
@
=
e
e
£
jay

as pre-Wisconsin drift on wiich no lsier met 2:d Wwecwn deposited but

e <. —_—
vne facts.

very slight study dunonstrates tast this view could rnoi expliin

It is evident that there is no till on the larze outwash denosiis of
- &

western district and these show as much slteration as any part of the Wis-
consin drift. ‘
£
RCQHOKIC GLOLORY
Gravel. The jravels of eustern Shawcno County where thie bed rock
is of sedimentary origin are essentizlly the sauec as those of soutiern Wiscon-
sin., ©Stony gravel with 85 to 39 per cent doloumite pebbles is very abuadunt.
Excellent outwash gravsls zre found in the younz outwash pluins as far west
J o r

as Murston Brothers it near Clover Leaf Statioan. Soue of the best densosits

tnd Briarton. T.ie sskers

(=]

arc found in draincge outleis as

to good gravel altnough inferior lo thet

of the Briarton morains hiove fair

found in nearby outwash d.nocits. The low ground from the @&tera wargin

of Luke fean Hocolet to the drumlin uplinds fartier west is climost devoid

dietrict the proporition of dolomits pebules décliises gragually with increase

of disgtauce from their parent
ds up less tuoa 20 sercent of w count,

. 1

RN i3
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much of which is disinterrated. Tiae aaount of

~ecercliy ezployed for road surfuclag in wesie




Counties is the rusiy rotied top of the ouiwash.

from the drift of this region wnich will pack
stone to wear und.r heavy truffic. On highwg
cause8 extensive wasir boarding;

soon be nearly impassible after hesvy raias,

vs like S.

w

S

This is the only uctericl

ezsily but 1t lacks sufficient

T H. 26 wet weathner

unless some of this road is paved it will

The gravel of kumes and eskers

is muchjmore stony bul nas thus far been ussd very liittle. Aluost the ouly
job of this churactser is & part of C. T. H. § south of Shepley. Search for
cancreié gravel is the abundaice of rotoed _ranite
pebbles. It secms almost hop eless to expeet to find all thie groaite pebbles
sound é ywhere zbove tiie Uater table since inhe same kinds of grunites are
found tarcugiout Frenk Zorouski at Hatley showed us that tie
gr&vel‘belov the water level inm his pit is souad. <+t is suz esiel that
explorations be mede in low outwash uress where water 1s near i:ae surface.
Eroded bowlder; tracts siiould nct be eleinincted because the stoaes me
have_been concentrated {rom overlying bede. Test pitiing by ordinary meuvhods

)

is oui of the question iz such localities so that recourse zwusi se had eitner
(a) to a well drill, or (b) to = portable drgs line. Favorable poiunts for

such exploration wmwcy be obtalnes from a study tie field notes znd ma)ds.
In looking re eskers wini ere not discovered by the prescat survey
it is well io bear in mind that thes. featurssl wre muinly found ia low rouad

nledns,

S R T N e g s -~ - N P
but thot sisce such lecalitiess eare in low zrou
diccovar;.
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Water. Public water supglies Lhzve been developed at Birnazmwood,
WitteAberg, @nd Shaweno. All thres of thess towns cre supslied from:drift
wells, some of them dug,ksame screened, and otheré gravel walled. To detailed
study wus made of the captcities of these wells, The Wolf River Paper and.
Fiver Co., Sha&ano, has also developed a larze sus:ly of water frO” the drift.
Floéing drift wells afe found weet of Briarton wnd clong Wolf River south of
Shawano, zs well as on ?he cast end west shores of Shawano Luke. Many of thess
are shallow sand point or bored wells. Soriz good flows are found at d.ptis of
less timn 20 fest., The wuter is reteined by & leyer of red cluy or till,
some of which is possibly the ground moraine of thie Thornton rsazdvaace.
Throughoul wue entire region drive we.ls are com.on in &ll saandy or gravelly
arsas. Wnere clay luysrs occur augers wre exployed to penetrete to.underlying

sznds, Little zeolcozic information can be maised from wells mnds in $his

v

way eltaough some are as much as 100 feot desp. Drilled wells are used in
eustern Shawesno Jounty and in the rocky region on the crystaliise rocks

wiere drive welis have fziled, Along Wolf River few wells reach rock slthough
soze sre over 200 feuv desp. Most desp wells find send and few have been

finished in such a wiy o8 to meke them permcaent. The Shawsno County asyluu:

chandonei & &ezp drift well in favor of « shallow well on the site of =&

jugt below the red +ill, In the stony drift arew

'-_-l
-y
]
(]

shiallow floviag wel

deez dus walls crs not uneosm on.  One of these
to be 219 feut dewn but it has now besa lined

in findin: welor occurs hiere graaite is eacountored cbove the woter tuble.

In such locstions i3 ie nocescary to drill into the rock which is olten very

o diminiel ranidly. Dry holes up to 400 feot in depth

are recorted in sone loczlitiss. % is the opinion of the writer that few

is rsrely encoun-




35
tered in gray granites. It is probable that the coarse grained granites
which disintegrate easily contain the most water.

’

view

®

Soils. he writsr iollowed tihe soils classification with

to finding its relation to geology. It was discovered tiaat tis basis of the

division of tiac older drift into the Marathon and Colby soils is apparently
one of thickness of clay. “Vhere the soil is rocky is wes called *arztaen
and where it .is clayey, espccially if motiled with gray spots, it was

deno:ainated Colby. No vesiije . of loess could be found in eitier of thesc

[0

oils. The Kennan soils are sup.:osed to be confined to the Wiscowusin drifi

(o

ut the obvious error ii mepiag near Hozarty is probably dus to, errors ia S|

ofiang the map ratier than to field zistales. Distinciion batwesn Kennan

Q .

pr
aad Vilas azust have beon mede largely on the basis of texturs. Xuch of tue

Vilas is outwash which has nol rotied to as great o depth as hameotner arews |

ne nave Kenawl was apg.licd. The clay cnd silt of the Keuawn soils
wvas forued mainly by the wectirering of feldspar in situ. One oi the wost

kel

serious eriticisiis of the

@]

oils mepping is taet no difference was recognlzed

bebween tie very bowldory drumlins wnd moreines of the Wi euvirg region wa

thne more level ed vustly lesc siony outwesn 2ladns,

eoricultural velue is very grest; indeed the stony Till
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linc of Bhawano County alihoush farther north ithe same id.atical mwiericl

.

with the saue agriculiural condi-

ione end tne sane topography wWas mEpses ad

Miami, ZErrors in proof recding are appareat in meny ports of the regioa.

P. T. Towaites, Feb. 18, 1927.

" 30 A1




