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, 'DTRODUCTION 

survexed. J)uringthe field season or 1926 lOtoWllSh�?s i�",. . 

" .ast·��k.ar"thon�ounty and 22 t6Wliships in �hawano County , all of that county ,', _,7 _:' , _ <;  '__ ' .  _ ,, ' , . . • • • 

:exceptRange 18 Jast'�d the¥f.Jl'l0moninee Ind�� Reservation, were surveyed , 

'in
' all 8p.pro.xi.�ately ;11'80 square miles. Field work laSted from June 28 to " , , " - ' . 

. � ",.�\-- . 
oct.,'�9.114day,sbut was interrupted by visits to ,liadison and Neillsville. 

Thewriter was assisted by Loyal Durand, Jr., for 10 weeks and by Clyde 

G. Dickinson for the rest of the season. 

Methods.. Pleistocene geology is best stu died along highv,ays since 

they afford many e.x:posures�d pass through most of the cleared land. Work 
,,- , - " 

,i.n: �he'.rUsh'1B',at.a great disadvantage sinC6r neither .an the topography , 
. -

of the land nor the nature of the underlying deposits be
. 

determined satis­

factorily. A shovel and pick were carried to sup;>lement ready-made exposures 

and the use of these f urnished much valuable information. In the brush, 

however, the pres,ence of many roots combined with the depth to which weather-

ing has obscrured the difference betwe6n gravel and till combined to limit 

their usefulness. The party was transported in a Ford sedan; only a Ford 

posseses the virtues of lightness, short turning radiu., and highcleo.rance, 

all essential to traversing side roads in the north country. In a season 

like 1925 a closed car is a necessity after the first of September. To 

travese roads ac�uratelY it is necessary to h�ve a good speedometer and that 

on� of the party devote his attention s6lely to driving. It has been found 

that the speed con rarely be raised above 15 :ri.lc:s per hour vihile "the geolo-

gist is map.Jing and that the more stp;>s for sketching and writ ins up note-f 

even if the geologist d06s not wight, the oetJer the results. To watch ..".. 

in all directions is mON di f i'icult than oue ·;'o:.,ld imq:;ine. It is difficult 

to estimate tlle miles 'of road traversed per da/ of work but is se�;.1S to have 

been something like ?5. A large part of eac�l days travel was backtr£.cking. 

In ad iit �ion to the ro.ad traverses sufficient foot work waS do,');;; to reach 
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every '&ectionoi land. where it was believed that anything COUl;ossibly be 

observed. ,Jluch of this work waS carried,on. alo ng log.ging
.�rails. �d 5'�!_ 

a $mall part by £ollowingland lines. The latter is the more accurate since 

the sect�ons are very irregul ar in form ..;.aildfew angling tra.verses will 

close on corners, but as the trail >aftords a better view it seemed prefer able. 

l 
,It must be rec alled that in magnetic work r eadings obtain�in swamps and 

brush justify the thie spent, but that in glacial work traverses in country 

where 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 satisfactoruly than would a traverse every quart er of a :arl.le, therefore this 
, " L . . ,  . , _ � . •  

:: -
: " - ' . .  

'was done . 'About lIt s'quaremiles were surveyed on every worki ng day . 

Elevations. The eleyation of every highway cros'sing of a railway 

was obtained from railroad profiles. Two of the old University aneroids , 

Nos. 5 and 208, were used being read by each member of the party. Checks 

were obtained from the foregoing elevations and by comparing readings at 

the same point taken at different times. 'fhe readingSwere adjusted by Lahee's 

method and in general the two instruments agreed within 10 f60t. It ',;ras 

found that the assistant should do this work every evening and .plat the results 

on a map at once. Some attempts were made at drawing contours in the field 

but thepracti�e was not consistantly followed. It is interesting to note 

that although the correct elevations of Lund and Uaverino were unknoun at 

the time of the survey the adjusted r",adings proved to be for the most P2rt 

correct and in no instance to be more th an 10 fedt in error. 

Costs. The cost of the work \faS as follows : 

Salaries $1585.
"
6 '7 =62 l) ercent 

Travel 656.06 26 " 

Living . 295.95 12 1/ 

Total $�53'7.68 

For the entire tirae p'aid for tflis figures out at $2�l5 per square mile but 

deducting tiue spent in !\;adison the result is $1.93 The first 69 days were 

I 
) 
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of 'thes.e. tvromethods of 1.ivin� but 
'"\ �.�,- ,-�;, '- 7 . - . 

Ihile living ineamp the costJ>er. 
* -. - _ . " ,  

}�he.,liVillg·�xtense o!.l�� :party p�t day in .campwas �jl.97andin ro��� .j3�.-i. 
z " ,,'"� , " .'" 

indoors.d:ecidedlyoffs�ts·the Slight increase in cost. Maps are neater . 

. when .done indoors. llad
.
"th.e weather been better during the last part �f the 

�eason it would have .be:en found that total costs decreased. It has been 
:/ "� 

thought that living ,in oeam:p woulddecreasetheda1ly .travel expense 
:1' ·"";-.;c �. ;�'i; 

'time ' arid eff ort ofmo.vingcWnptl'f;f set any·Biih :eeonomy • .  

the party was almost exactlyt20.00 per tLay spent in the field. 'l'he travel 

per day of field work amounted to approximately 56 miles but if 'trips �o and 

from the .field be excluded this figure is reduced to abo�t ?l_ 5 miles. 

BEDROCK 

Pre-Cambrian rocks. �.Allof ,the portion of lI[arathon County that 'wall - ". O";.� 

surveyed and all of Shawano County west of Wolf River are underlainbyp��­

.Gambtrian rocks. The bed rock geology . of Marathon County was de 6cribed �y 

Weidman in Bulletin 16 and the writer can add little sin ce no particular atten-

tion w as given to the rock formations aside from their relation to the glacial 

deposits. The impression was gathered, however, that Weidman ' s map.dng ignored .. 

I(Oth physiography and rock structure and latd too much stress on float bowlders 

in the fields. In fact the writer could not find many of the outcrops maPiJed 

by Weidman. I-� was also concluded that finer distinctions between granites 

of different types could have been mad�. For instance, a certain coarse 

granit..:; which disin-tegrates iuto good road me.:t erid waS found to adjoin t;le 
f 

dark schists of the Eau Claire River valley; this rock VIaS given CGho field 

name of the Hogarty type of grar.ite from :the exposures n0ar that settlement. 

Insidv the terl:linal moraine in Marathon County exposures of bed rock are 

I 
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of the drift bowlders mosJ" of the ar;;;a southeast of the Hogarty grani te is . ' - --., 

underlain by coarse granite and granite porphyry . In Shawano Cou nty rock 

exposures are much more abulla.ant than in JJk.rathon County. The vicinity of 

Tigerton, the Dells of the Embarrass, and the Dells of the Red may be men-

5 

tioned as ex cellent outcrops. The rocks are all intrusive, and the oldefst 

observed is a vcr] coarse gabbro. This is cut by various types of granite 

and granite porppyry, 1-;'111c[1 are in turn cut by dik es of fine grqined a)litic 

granite EJ1d co urse p�m&tiee. Granite )orphyry with feldspars over an inaho 

in dialllet(;r is a)) are nt ly the mosb abund.ant bed rock in Shm7a no County. 

Ths dri ft bowlders and pebbles show very definitely that no areas of pre-

CanbriE.u sedi:neuts exist in Sh&wai'J.o County ;;:est of the boundE�ry of the P&l-

e02,oic rocks. 

Disintegrated granite. It seems to have been the idea of most geol-

ogists ·�l1at disintegrated granite could be found only in an un;:;;laciaGed area. 

The writer 'Nas therefore s urp.dsod to find large pits in -this ml:,T..end m:ony 

miles ·{jithin tho li:nit of 1;n8 ·,7isconsin drii t. Such c:..re com ,on in the; vicinity 

o f  Ti6erton t'tlld a fe',l o c cur in the to·ans of Seneca, Bartlem.e, &no.. Red S;Jtings 

('r.?7-13E, T.28-13E., T.28;-}.J;�Z.), that is dong a NE-&1Y belt paraLlel to 

the strike of the rocks farther \fest. Outside the moraine, in the areB.. of 

older or pre-:Visconsin drift, disintegrated granite and diorite are both CODllflon. 

It is evidv!1t that disintegration of the bed rock is not a cri'�eriol1 of non-

glaciation as it was usod by Weidil1Wl in Bull etin 16 whe n tracing the north 

li::ri.t of t l18 Dri ftlesG Area. It must be note:i thc..:.i all th0se di sim esr&..t ed 

rocks ar0 coarse grain;;;;d c:01i are for t)16 ;:10S� part. v.3rJ ricll in hornolende 

and I:Uca. The writar isstrongly under tl13 im)res.:.ion c�lLt a L.r:::;e pari; of 

, . � -j�,..,...:"" 1. u ... .!. 

:.,: L:. ... c-
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This view is favored by (".) the gelleral d�strllction of ;lacid stric,e 'J11 

all coarse gra.'1ites w!:ile warldn�s e.ncl p�lish are well preserved on the 

fine grained aplitic dikes in the 51:.lJ0 expo�ures, (b) de"p di5in-�egration 

(locally to d0pths of severe.l faet) of knobs of granite which hr..va a roche 

moutonnee fonn, (c) sharp contact of iisintegrated granite_ vlith overlying 

drift 'iithout dei'inH;o evidence of distur�W1ce by moving ice, (d) almost 

univer'sal disintegration of granite bO'irlders 2':''1d peoiJles which have coerse 

grain even in gn.vels ¥filere -it is hiShly improbable t11 at the stones were 

frozen wh\3n doposited, (e) the considerable dept!l ( several feat) to -•• hieh 

the Wisconsin drift has been highly weathered since its dsposition, (f) the 

re)ort thd when a grwlite pit is o)6ned the rock disintegrates -.. it!i e.\ .. )osure 

to t�J.e air so that a "s0cond crop" can soon be excavat.ed, and (6) presence 

of considerable disintegr�tion witllin postglacial gorges . How nu_,ch older 

than the Wisconsin sta.;e of glacidion is the proliminary che::d.cd Lltera"tion 

cc..nnot be stated but it se.;8S c10c..l' that the i7ide":spread idea tbat li tt;le 

-.:e;di;erias he.s taken )10..c6 since the last ice must be revised. l':any of the 

field observations on ),�lich this idea was based weri;; }robo..bly :;lG.de f£l.r to 

the north wl:ere glacicciol1 'lIaS undoubtedly "mch nore recent tHan in h-estern 

ShaVi2l10 County. A..-r;. interesting example of disintegrded grCJ(lite r6WC)rKea. 

. . 

Paleozoic roc;�s. 

..... � i....,;1. j . _ '. v JJ._ 

:';;c;.st of tllG i/olf RiVer rJCr:S of PL,;]_..:;)z�dc 

R. 10 �.). 
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port o f  the dolomite -"ihich overlies 'ch 9se sW1<.istonel Some exposures of gray, 

non-cherly dolomi ts yri th pink mottling strongly sugc.:,est tile Trem�)ealeau 

forrna"tion but the matter ViaS giv en lit Gle at�ention. Throughout Runge� 16 

and 17 East outcrJps o f  -iihe Ordovician dolo::ri t",s ,-,'ore found. l'n" dri ft in 

thi s region is nOG very thick and the rock topography stands out very clearly 

in m:my localities. Mo st of the outcrops are evidently of th0 LO"ier�Mu.gnesian 

formation but ,in the northe<.,stern part of T. :'5, R. 17 E. -iinerc ar(;; two ledges 

which ap)ear to belong to the Black River group. 'rhe St. Pet 0r sandstone 

1;1as not discovered ,7i tilin tile area but since t,10 border of the Black River 

areCi. i s  a marked escarpment it is probably present. Shawano County i� not 

well ada)ted to the soudy of tlle Paleozoic rocks since a sid "" trO'!l thr(;;.s or 

four long-abwldoned quarrie s all ex�)OSUr0S ure nare s;ncll road gvt .:.er showings. 

P�GLACIAL TOPOGRAPHY 

Pre-Cm:.'1bria:l area. The surfc:.ce of tLle gr anit e Cwl be S66n near 

Tigerton aJ:'1cl along meny of the streams \'fithin the Wi'sco"nsin drif t . In the 

area of old drift it is es;csnthLiy the SJr.e as the )rescn-t to)ograph/. 

Asia", fro;:1 the dis :;; ec c ad ar",::". adjacent to t;16 ./isconsin Mel Ea-u Cldr..., Rivers 

the granite surface is 0110 of very moderc.te relid 5.J:ld diifer""nces of ele v-

dion of 50 fe-::t witilin a cu art er o f  a miie ar6 the exception r,tj,er than 

or in 

,re-',li 3collsin eli vicL 

.:. � . 

I 1 i 
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sU3gestion of a preglacicl drains.ge systerJ different froLl tiE. t of tlle 

present time except for the abnormu course of Eau Claire River at tlw D...:lls 

This was explained by Weidr.lWl as due to superposition of the Eaf Claire when 

the region waS buried by Cambriw1 sediments but the extreme youth of the 

D.olls and the obvious blocking of a south-leading d�pression east of there 

by the Outer mo.cuine both point to a more recent origin . 'rhe writ ar sug.:.:;ests 

that the course of the river was brought about by the marginal drain2.g6· of 

the last ice she0t. A strea::l which formerly join6d the pre-Wisconsin Plover 

Vias thus forced into the original Eatl Claire basin. In the vicinity of tile 

Dells it is plainly evidJnt that a youthful valley has been cut into the 

bottom of a very mdure valle�r of tile same type as the re::w . .inder of the 

dissected pre-Cambri&.i1 penel)lain. 

Paleozoic area. 'rhe dOL1in8.ll� feature of the areE;. underl&in by 

Paleozoic sedirnert s is the Ma.;:;nesian cuesta which is best seen at Limekiln 

Hill, 8ast of Snawal1o. South of that point ceha escar;J:c18{d, beco;nes gn_duc:�ly 

lo,;;er, until [::t the SO'-lt.� line oftj:G county.i t ri s es o:11�T a fevi fe",t above 

the loWh:.nQ to the vrest. 'rile border of Lie d;)lo:s. t e is trenched by de.;)p valleys 

s:.<ch as tla t in which L2.ke Sh'::cw;:mo lies. GiLler vcl.!.eys arc: known alone; the 

rail-.;ay north\16st of Bonduel, nec.r ZaChO\7, 2nd neEcr Wiliie L2];:6. It is not 

yet ImoYh1 in 'jz1ich dirGc"cion ths pra-:1isc:msin dr�in3.;3e V::1.S in tho Sh"�Xi8.ll0 

)robably rc[,c:led in Shav8.Ilo &nd �:)r6Su.;:1��bly underlies all of tlle la(e and 

,.1uch of the country 'north of it al tilOUgh there seer:! to be no dec�J wells to 

confirr', tilis conclusion. It Seel:1S probable that t he pre-Wisconsin course 
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A reconnaisance south to Black Creek in Outagaillie County, showed that the , 
ver-! deep rock valley at that place discharged to the west. If there is 

a subordinate Mazomani e cuesta between the granite border and the Magnesian 

escarpment little evid'"mce of it could be discovered. In northeastern Lessor 

(T. 25, R. 17 E.) the Black River dolomite is bordered by a 10Vi escarpment. 

OLDER OR P?.L-WISC 0Ir5 II; DRIFl� 

Distribution. Drift of pre-Wisconsin 0.:';6 is found in 112.rathon 

County outside of the terminal moraine of tlle Wisconsin drift. Inside of 

thai boundary no eXl)osures wer", discover",d which displayed the old· drift 

beneath the Wisconsin deposits. Exposures of ti4,l and gravels are confined 

to the towns of Harrison 8_nd Hewi ti ( '£5. 30-,R. lO E., 30, R. ') E.) but 

are<::. as unglaciated but later repudiated that VieYI in the cours", of conver-

sation. The writer was unable to discri:unde my line vihich could divide 

an ar ea of proved gl.acial drifi from one 'iii th "10 dri ft vlha-tever. 

D<:.:)osits.· Exposures of old till are r<::.re on account of the 1 0-,'1 

relief of the regio:':l. T1:1e till is I'loderately stony wld is exces5ivc!y ,;eath-

ored • .  The d(6)Gst kno·"n exposure is on the west line of the SES:i Sec. 24, 

T. 30, R. 10 E. In this )lace it is hard to differentiate betwe011 disinte-

cru:0Gd bed rock �':ld r';t � oc� boulders. 'rhe fi11E,!' )v_rt of tilG till is brO'iil1 
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glacial stones are 'il:.Jr"" rounded t han locd ::aat;;;riGl but the writer is not 

convinced that such is alvr&ys the Ca$e. �any of t�'1e locGl grL.nites '.'i6li.tll.er 

into rounded forrils <.�nd rnuch of the comnon brovm s <:;..l1.dstone is also well 

"n 
roundod. The occurence of the latter in localities Me no )roveJ. errutics 

could be f ound Sl;'6_,ests that it is r esidu al from the former Paleozoic cover . 

Some erratics 11GVe .i.::rooc;.blj broken d,urirg .::eati1ering W1d l)artictllc..rly \.hen 

beinG carrie�,. to the sto:Cle 13.1es in whicl] l:lOst stones ca.11. no-.; be found, thUB 

further COilli)licu.tLlg the iJrob1em. '£ha Vlrit�r is of the opinion that 1Jeboles 

of qu.artzi te, j aSl)er, and iron formation are probably erratic ci thov.gh tnis 

Call1lot be statJu, 1.';itil certainty for all parts of the district. ileal outcrops 
{\ 

. 

�e rare in tile old drift area. Much of tile soil i IS filled wi til ::ngular 

• 
rocks VJii.ich &r0 )robably reswucl fro;:l the bed rock . Where the drift is 

tnick such rO Cr: S are les5 abund.ant than ·,vhero it is thin. l';le areaS of thicker 

drift are I:la�)ed by the Soils Survey as Colby a.11.d the arC:l(lS of ubunclant local 

matericl <.is �s.rathoL1.. In both regions the finer part of the soil is &. r�dJ 

brown, or yellor; clq locdly motded ,lith at c� depth of a foot or t NO 

below tli8 origincU surface. Most of the drift see:�lS .to have bee:1 till but 

the excessive w8:::.t;:.ering ;;:;e.l:es tilis difficult to t ell in shc�lO'.i eX�)05Ures. 

In 6ec.14, T. :JO, R. ,) E. 'i:oldhered sd1dy gravel w",-s fOlAnd Cilld ',Jells in this 

region are re,;;)ort0:t to find. other s8..ndy layers bo'.o\,' t;le surface clay. 

� .  � "' -
...... '""._ ...... _...!.. V 
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feet on the north line of liurathon County to ccbout 1340 feet in the nor'lih-

.Vl6St part of tile town of Ried (1'. 27, R. 9 E.). I,;ucil of the uplGllds, and 

indeed some of the gentler valley Sides , EJ'e either mars :ny or semi-marshy. 

In this respect , as well'us in the presence of abund0.nt grani te bo:.-ldres, 

much of th,e old drift areb, stri�ingly resembles some of the IO'';;al1 drift area 

of northea:stern Iowa. Tile larger valleys h..:.ve flut bot'C.oills fro:n {;. few rods 

to a mile in uidth. 

Thickness. Well rec ords in the old drift area are decidedly uncer-

tain since in many places the bed rock io dec-ply disinte;ra��ed. So far E'�s 

could be ascertained tilers is noviher e over 30 fe ;;;t of pre..;.'iiiscollsin drift. 

Valley deposits. T11e larger valle]s in the old drift ar.::a are 

partly filled with s ands and gravels. In valleys which carried. Cirainage 

from ine Wisconsin ice she0t these are evidently outwash Lnd will be discust.ed 

later. In other valle]s, such as that of the Tra)) River, the IDateriul was 

deri ved from the old drift. The accordance of S(),iie of these dei)Osits with 

the level of tte Wisc'on sin outY/ash suS0csts thut they are andagous to the 

fil l ing in unglaci ated valleys consequent upon tile C!lBl1ge of Iocd bc:.selevel 

due to t:ne Glacio-fluvial a;gradation of nain vall ey s . FroT::! the very con-

siq.era-ble aIYlount of er osion which -(:,he old dri ft 1w.s suffered it scarcely 

sae�2S i)Os..oible thd the Trapp River bravels are pre--;i":'::;col1sin out·;JO,sn. 

out'CC.S�l oi'Le old drift Yiould s:<1'81y have been erodeci 6..1;.''2..Y lon:; 1:.go. 
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topogra�hic unconformity between a n upl��d drift plain and the.valleys. 

It see;ns as though the pre-Cambrian peneplain had been dissected to much it.s 

present form long before the thin mantle of drift was d�l)Osited on this r e��on. 

Erosion has removed ne[;rly all of the drift frou most of the steeper slopes. 

Amount of drift' appeasto be a function of distw"lce from the 'llisconsina..�d 

Eau CJa ire Ri vers . It fol10v1s that the �;ge of the old drift is not so great 

as might at first sight 2.p�Jear from itb scarcity; it could never have been 

very thick and r:lay al�lays have been less stony thell Vias the later drift. 

It was largely derived from pregl acial residiurn. The absence of chert from 

the Lo-"er,; M",gnesian and ot11er dolomites of eastern Wisconsin shows th at 

the )re-'}!isc onsin drift was brough t from the north . There is no suggestion 

of a pro-Wisconsin Green Bay lobe such af; Weidman, postulated. The writer 

observed no phenomena which could justly be used to subdivide the pre-Wisco�-. 

sin drift of eastern Marathon County into depOSits of more than one glacial 

stqge. 

YOUNGER OR WISCOnSIN DRI:F'l' 

Introduction. The younger or '11iscon�in drift is characterized by 

(a) stony character, (0) youthful topography , and (c) rel atively slight 

• weathering. It clso se",n:::o to contai n fE_r more glacio-fluvial de)osi ts than 

the older drift ever could have. 

'fill. In eastern 1larathon County unci v;estern ShaVH.JlO eounty the 

till of �';e 'ilisconsin drift is a mi xture of Granite bowlde rs with pebbles, 

suna} AN(. relatively lit-LIe clay_ Anyone c orning to this region fro:n 

a .::.istr�ct of clay till \iJuld find difficulty in recognizin; tile difference 

betv.-es'l -chis exceseoivly s::<.i1dy D __ '1d bmildery till uld aSLorteci I:li.:-..terials. 

VJhen t�1e sai1dy till is rubb ed between the hL.nds lit :;le c l ay is f oU:ld but 

the very )oor aSbort:;]ent of the stones c0uJ)led ,;,ri th the ability of the till 

to sts..nd ill fairl/ stoep slo_es in excava-'l;ions enubles the geoloc:;ist to 
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the till i s  very clayey e.nd i s  r ed Olf pink ill color instead o f  grq or buff 

as it is fartHer west. The cU!.y till is much less bowldery thtLl1 is the 

s::;nq,y material found t o  the w�t. In the western type of till _"lCi to SOine 
} 

extent in the clay till west of iVolf Rival') the bulk of thebowldlO are 

obviously derived fro:;l the local granites ;;;.nd granite porphyries. - 'fhese 

rocks are easily dis�cinguislled from the grny granites, gray gneis ... es, c;.nd 

basic igneous rocks ':Ihich. form the bulk of the bo\:lders eust of Wolf River. 

Erratic bO','llders are rq.;t'e in the "{lestern di;;;trict 8..<1d onG soon leLCrL15 to 

bo�-:lders is dUG to tile h&rd crystalline bod rock wnich broke ;,,6.inly into 

l)as s ed over li;18stoi1G. '1'ho san d ViaS in part derived f roill the C�l1bri6.l1 und 

in pe.rt from weatii8r.Jd gnni·i;-;;;5. Tile fact "1j:�e.:(; much of tl1e s:md is feld-

I"'tr - ···,":· . viJ Ul! VJ 

diff-
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In eastern ShalLano County the gravtts are very stony t:ild resenble those of 

southern Wisconsin. There the .pebbles are mainly dolo;"l..1:te vihereaS in the 

district west of 'liolf River tnut rock forms onlJ a minority of the lJebtles. 

Terrninal moraines. The tercinal r.lOre.ines, including t.he reces;:,ional 

moraines, of the Wisconsin drift may be divided into tr10follo-::ing grounlJs: 

(e.) Outer moraine, a unit -:0- to 2 :.'1iles vdde, (b) S"concl Lloraine, 10callJ 

divisible into two' Llor6_ines, l� to 4 r:ri.l es -.-dde, Dergins on the east into 

(c ) the Elderon Clorc.inic seri e s  of 5 more: or less distLlc'� de,nbers, in <.;.11 

wi ti" a VIidt;i of about 5 Idle!;), (d) Bowl er ::lorLinic series of four di stinct 

moraines v: .. th 'a tot al --:"fidth of abou·t?·�· miles, (e) Caroline morainic series 

of fo ur distinct uembers "it:} a tot[)� Y!i0.t�l of G niles, (f) -l'hornton ;::lorLine, 

( c' ) \0 2-"10. (11) Bri::;.rton :.ioraine 

or thefle differtint grJUil)S the firS-ii fOUl' consist of tile very stony sUldy 

.1. l\j 

.. -, - \� ' , ' , ,' ... . "-' � 

�:JC • ... . ....0. 

r _ (;. _ 

l!.. ; 

,'. , .  l.. 

i.-"r(; 

of 

';6, E. ?J, 

01 
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Ground DC rai::1S. contraat '.:08''; gL,ci atad regiolls ,sround 

morcine is of relatively slight extent in tlle' region here deserioed. Tile 

is covered by a. t.llin layer of drift . Far'Gller .. est t:nere is a lHtle ground 

:noraine adj acen-t to SO'll6 ;;rouIls of dru�[j1ins <,La in E. narrow stri1:" E�onG the 

Plover valley. In t�le reGiol} of cr:,rsallin0 rocks the groulld r:10rain0 area"" 

are even l.lore bowldery '�:H;n are �Glie ttlr:::inL.1 i.:or::ines. In 2J.C11j p1�ces one 

Dru:::nlins. '.rile dru�:�ins of Vlest or"l Shb.W2.l10 County ,.rere i'ir�n ci.iseo-

verad by -;:;he writer. Weid!rr2.ll regardedth6se hills. as knobs:Lin a ter�;ri.:1c.l 

usin; the Vlorkd dru:llin. In Rc.nges 10 to 15 Z[cst the dru;llins trend 

toward the west or nortlr;:0st, -�hat is nor:.nd to tlle nearby :110raicles. 

part of tids are e, conceals t��is f::"c1:; over ';;ide c.reuo. In 80;.16 are::.s, inue&d, 

it is very difficult to distinguish drumine Lv close renge ::J..tho"gh fro:J 

COYlC61ltre..-

,... 
tL<..jJ�;:;. i.)rul.l.Li.ns ._�Gr�ecl ��) S0 .. L ��\.u0.:T� \Tl·� .. � ''':��' .... ,)l� .J�or ., �::0i �i-�;.)rs �'»rd Vtfii 

CJ .. \.:L I 
I i 
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As e. general rule neighbotiinL; drUi::llins are sligi1t1y of fset . I'ne loagest 

observed drumlin me asures 0l;- miles Lnd th� highest is close on 000 fS..ct above 

its base but such figures are exce)tioncl. A length of i. ::d.le und L heigth 

of 50 feet are ne&.rer the average. Most dru:�J..ins ure broc:..d L-i".i.d blunt-ended 

but there are some very ne..rr'or; stee:)-sided forms . The natives c:::J.l the drunlins 

"j10gbacks". In the east..3rn ::.tree. of dru;::1lins the for;;is arc; much loss ;;>erfe c (' 

8...Yld some of those �C1.) ;ej cigi1t jEstly be regz.rded uS mere fl;;.tii13s of the 

ground moraine. On the crest of one such drumlin-like ridge it is reported 

that sandst o ne \7aS reLched. at a dc)th of 4 fec.>t but no sho�ii n6s .... ;ere observed. 

in the road g utters . 'fhere are SOI!le large and vlell !!larked dru;:11ins as on 
.� 

t?le State High·cay south of Bonduel near i31ubtown. V{ber.:; dru;:�Lu:. lie in the 

course of terd.nal :,lOrhll1es fe�-; of them SilO\; <.. cover of L.ter ;J(.rgin",l J.",posits. 

In f::;.ct mC'Jly :)erfect drur;:lins 2.re completely surrounded by ter;:-;i�l morune 

Oui-.iash. The oUG';:ash d0)Osi is of the are:::� L'l1lY be di vid " d into (a) 

\( -,. \ "0"'- "'I' o· ,.l.,.,�. Sl' .L J ;j VL .. .1.'-'v U.lI •• L·� .. l 

COi..�nt�r 

pebbles. 

)lcins. The 

"'IT [ .  " 
'. __ I-r � • 

r61lS0l1 for tlle abunc-��lc e 

;:\10 p.reLS of out-.::.).Si1 0C cur in 

L.' . ..:.1'·1 -' 



( 

( 

17 

were largely responsible far Weisman's idea that the ice did no'� give off 

any water. The true explandion, however, i::: simple: the land belledh the 

Green Bay lobe sloped to tne easi; so thr,t d.rainu.ee was subgl acial to',fLrd the 

south. A confirmation of this exphmation is the fact that little outwash 

is present in the valley of the Lit Gl e Eau Claire River south of Ringle. 

There the land slo�Jed a:wa-::/ fro;.: the moraine but is r:J.uch higher than it is 

to the east and hence litele '(iater escLiped frOB the Outer J.1or:;;i'le. Ti1e 

grav ds of the LitUe Eau Claire valley are probably only a few fect tl'lick. 

Weid::larl stated in Bulletin 16 that tl1ere is no gravel above tll e D.-Us of th e 

Eau OJaire but this fact was not confirmed by '�he writer. T.c.erG is :nuch 

gravel only a s;10rt di st a:l ce o.bove· the D'jlls and t he absence of d�posi ts 

within the gorce is explained by (;;i) too rC:.l)id a cu_"rent for deposi.tion Lnd 

(b) erosion of i'-il,1tt was d..;;posite� Ll the nar:'o,:! cha.'1nel during t�e maxi;aUIll 

of the ice by the clearer waters derived fro!:!] the Langlade lobe during its 

recession. Weid:narl regarded the A.'1tigo pl,;.in as an inter;laciccl river deposit 

':thich had been overrj,dden by the "Tni rd Drift." Thut the d0.!osiGS are 

ice-r::fted b cl'lllders , as Viell as by (b) the CO�1.rseness of the gravels ,;.hicn 

is antirely incomptLtible with the nature of sediments dSl)Osi ted by a slug.;ish' 

stre.a.', durinG a depression of t:�0 L;l1ci. Tl16 fe:;:/c ures of this plein VIhich 

"",.' VAf ( : .) ; ce-r:·,ft p '; b " 'l ';cox'" .. ,,, (b' s'rs '''I'','; Cl"j or'" r'Tl" d�--,..Ll·' ··'0""''; "led COY'lSl':');:' ... ___ .,.l,.. ..... ..... ....... ' �'_' ... I....-. t.._, ' ......... u \ )  _,-:,:) ......... (,.ol. ..... vV C,L,l,.o-.i ...... u.-... \..4 v ... 

eroded considerable vc�leys. T�le Qut-.:us;. d�i:osits have been terrac"d i'lto 

of the Ec.u Claire Ri 70r. 
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Ol der outwash wi thin Oui er :Lo rai n e .  A v e ry l arg e p art o f  t h e  c ount rJ 

\'Ii thill t h e  O ut e r  mo r ai n e  i s  c ov ered by outwash; the r ec e s si onc..l Tn rain e s  are 

div i d e d  by o utwash p l cin s ,  and simi l &r d ..:p o si t s  o c cu r  aro und lmd b etvi86n 

t h e  drur:1lins so t b at lit"l e gro u!ld moraine e s c c-} ed b eing c ov e r e d  by as s ort ed 

mat erial . Sand i s by f ar th e mo st abun dant mat eri al and r;lo st of the �l'av el s 

have so mC:1lY l ay er s  o f  S ,�'1d i n  t h ern that t h e  stone s ar e s u b o rdinat e in t ot cJ.  

a::.:lount . In ruo st inst. ul1ces ,  til e &.r_lO unt o f  s and i n c r e as e s  with d epth ; in f ",ct 

th e st oni e st portion o f  mo st o ut,msh d e) o sit s of t hi s c l a s s  i s  th e t o�) fiv e 

o r  six f e et , altho ugh in s ose p l uc e s  a co atinG o f  0. f o ot o r  i-r70 of st.'.lld 

i s  t. h e  t opmo st dep o sit . Thi s surfi ci al s c:.nd l ay er i s  probably a ¥lin d  d ep o sit : 

The t a)ography o f  t h e  O l!t-iIUSh .i.J l dn s  v::..ri e s  widely ; n es.rly al l  are lllo r ",  o r  

l e s s  pit -c e i  an d j,10 S t  sho',; at l eL st two t errac e s .  In many pl c.c es th e hi gl i e r  

o utVl::.'.sh t er rac e is  r ep r e s ent ed only b y  s:ne-l l i s o l at ed r ernn a.'1t s  o f  s. r O rLi er 

5urfac e .  Th e l arg er pit s h ELv e  t i l l  a11d b ::w;l d ",rs in t h ei r  bott o c:is a.,'1 d in 

pl ac e s  U s  numb er an d  s i z e  o f' s u c h  pit s ar e s u c h  t h at i t  i s  a questi on wil etre r 

t h e  ur ea should b e  rna�Jped as �")it"u ed o utwash o r  as t e r:nind mo r c·in e .  Lo c d ly 

only smc�l l m 8 s a\-lik e r e;;m an t s are l eft t o  sU;2: e st t h e  f o r.:ier dev e l o p,:i ent 

o f  o utuash yrhi ch e l s ewh ere <las d estroy e d  b�r r:lel t iug of un d e rlyinb i c e an d  by 

ero sion f o llowing on r emoval o f  ob structi o n s  t o  gl ac i al  drain age . Th e f o re st 

aYJ.d b ru;h c ov er c orl1bi n ed '�';i t;j  t::: e l ack t o  t o�; o ;rc;.]hi c rn<.;] s r en d e r s  t :l e  s olut i o n  

o f  :,:C:;.n:' q u e st i o n s  o f  g Ja  c i  d drci n :J.Z 6  I Ll. o s  v erJ di f f i c ul t  i f  n o t.  i !lp o : .L L  bl e .  

l �  �. ) .  

cxi �-t . It i ;o  c10t t o  

- , . /. ,- e .P l · IV i < , 
r ec o �nl Z :;;c. v a  .i. t .  _ G;U.. 

G r =-. -. . . 
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1 
! 
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z o n e  wer e  evi d eac e s  o f  suc:! a hi st o ry .  T;',e f act tl: at t il e  d epo sit s were �"c t u al ly 

. c o nt eop o ren e o u s  with gl ac i ation i s  sllOvm by ( 3.) C O [,r S 6n e s S  o f  sor:;e o f  t il e 

grav el s ,  ( b )  presen c e  o f  i c e- raft e d  b ov:l d dI' s i n  undi st urb e d  s ediment s ,  ( c )  

p r e s e c nc e o f  encl o s ed pit s with no as s o c ia t e: till , ( d) slop e o f  plains away 

frO::1 .morai n e s , ( e ) ah :v d i ol1 0 :"  'C ll e pl ain s  at such h ei sths th at tn ey c ould 

not p o s s ibly h av e  b e Elll de)o si t. ed unl e s s  gl aci al i ce had b e .;;l1 l) r J s ent t o  

bl o ck th e mo d e rn draim).; e , · ( f ) g radat i o n  b at VJe oll tll '" brown una y el l o  .... ; rott e d  

surficial z o n e  &nd t h e  unp..lt ered s ands snd gn.v el s b eneath,  \ g )  t ext1.: r 0  o f  

th e surfi c i al  z o n e  wh e r e  t Il e  p r e s Jl1 c e  o f  mo r e  c l ay than e.t d epth i s  simply 

exp l ai n e d  as due to w e Gci ! l e ri;lg o f  d o l o -Di t o D1'1d f el d s)ar, t h e r e  b eLlg no oth e r  

d' '' f t' t" ( . ) ' oJ. ' .f' ' ' bbl . t· . f '  ' al  1 "  erence ,1 an ;a s ,  !1 c O ;:;P O S1 ;.. 1 011 0 .  \; :1 e  i':l e  a s  J. 11  ;l e s u r  l C l �  z o n e  

wh e r e  t h e  ab s en c e  o f  d o l o ;:dt e s  i s  a n at u ral c o,l s e c.u en c e  o f  weat h e ring e.n. d 

c o ul d h ardly b e  ex;>l ained i n  &X1Y ot h er way , t i ) G r e at er d e; th , fiv e f e (.;t o r  

mo re , o f  weathering i n  t h e  iJl d n s  i s  exp l i c cLbl e by the l ev el t O l) o gr aphy and 

h3.gh p o ro sity 'i;}1i c11 has r o sul t e d  in b oth r::or a  \:,ta£.t�n ering and l e s s  e r o s i on 

t h 8.n  on adj aC ent druml i n s  uld mo rtin e s ,  ( j )  di rect i on o f  dip o f  c r o s s  b eddi ng 

whi ch i n  g e n e rcl d o es not agre "  wit h  the di r ec t i on o f  pre s ent drain ag e .  

Th e di ff erent o ut w'ash t errac e s  f o r!.,,"! a gig[';"'1ti c st airway ri Sing f rom e a.st 

to '.vest , t �l e  ri s e r s  C OJnlJO s ed of mo r aines and r:t8asured in t en s  of f e st , 

t ll e  st (1) s , \.hi. ch ::ire ",ar r ed by d ru:.:J.l i i1 s  ", ... a d  )it s ,  ;:18E1.SUred i n  mi l e s .  

11;) at t em;>t W t..-f n:..:..d e c .)  d e f L 1 e  tl1 e lir:.i t s ::if t:� e s ev eral t e r �·u.c c s  .Jxc opt as 
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buri ed und er o ut'sush at o n e  ti;:1e t h e  \'trit e r  h e.s mapp ed it in a w/;..y t o  exp r e s s  

it s hi st ory rath er th Em t h e  p r es ent c ondi tions . 

Outwash c ov.erect by r e d  c l ay . In the t o>;m s o f  Red Sprir.Ss ,  H e rman , 

Senec a, :-n d  Gr&.nt ( 1' s  28 , R. 1 4, E. , 26 , R. 1 4 ,  E. , 2 7, R. 1 3 ,  E . , 26 , R. 

1 3  E. ) i s  a b elt .whi cll roughly c oinc i d e s  ''lith t h e  Caroline mo rai ni c s eri e s  

in v;hich ar e numerous are r-s wit h  t he t op oGraphy o f  pi tt ed o utvlash but whi c h  

hav e a c ov erins o f a few f e ;;;t o f  Ted c l ay .  Th e _ re d  c l ay areas are f o r the 

mo st part s ep arat e d  f rorJ o ne allO-� h e r  by mo rain e s  and by o ut,/ash pl&i:a s  of the 

no rwal typ e .  A simil a..r r e d  ,Cl ay ',: aJ:SQ � o o furs in sm6.l1 pat ch es o n  t h e  udj ac ent 

mo raines . The alt itude o f  t h e  plains \vhi c h  hav e  th e c l ay c o at iug v ari e s  

t o  over 1 5  f e et . Th e l at � er figure i s  known in a small ar ea in SW4- Jec . 

34, T. 26 , R. 1 3 E .  The c l c..y i s  dark red t o  d e ep pink ,  rather silty , and 

c ont ains p ebb1 e s  al1d bowl de r s , 5 0 ;':16 o f  t h em st ri at ed. Near th e bottom th ere 

are pocket s and l ay e r s ,  of fin e s und f e'3 o f  w}li ch are mo r e than two iilches  

A c o v ering o f  s U.11 d i s  f oun d over th e clay i n  many pl ac e s ;  it 

rarely exc e e ds a f o ot in thi ckn e s s .  Asid e  f rou t h e  s an d  l en s e s  th er e  i s  littl e 

evi d enc e o f  b edd.ing in t h e  c l ay . �  All ob s c u r e  hori z ont al l aminati on c an  b e  

det ect ed in rJ.8ny plac e s .  Th e l ow er f r e sh p art o f  th e cl ay i s  dolomitic and 

i s  S ·:;�8'lfH,�-" l i ;Lt er c o l o r e  than i s  the l each e d  p art whi ch ext ends on th e 

On O ::1 e hil l si d e  l e c:.c i1 e d  c l ay 8 f e .;.;t thi c k  

w a s  f ou::ld b ut it is i10t c ert dn t h at thi s de)o � it i. s n o t  sl o p ewasi l .  \V'n e r e  

gravel s are exac t l y  li!: e  t l: o s e  f ou£1d f art :, e r  \o:est exc lt t h at t b G r e  ar e SO:'::6 ,. 
l ay e rs o f  gray o r  buff silt :l e ar t l: "  c ont act iii. tl: t:l e r e d  c 1  �.J . 'th e  o ri gin 

of th e c la �' i s  n ot e ;;:..sy to d et e rf.2in e f :; r  the 11 S U ::'� c riteri a do not s e e�n t o  

It l S 
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( b) a c le.y till . Th e s e  two explanat i o n s  wil l b e  c on si d ered. under t h e  

heading o f  g l ac i al  hi st o ry . 

Delt ai c o ut :, ush . Along t h e  west line o f Range 1 5  E. anci in Sec . 

36 , R. 26 , R. 1 4 ,  E . , t h er e  are plains v e ry si:ni l ar t o  tho s e  d e s c ri b e d  abov e 

whi ch are b et t er eXIJl ai n e d  as d elt as c ov ered by l a.lce clay . Th ey o c cur as 

a shelf 10 t o  40 f e et high er t han t h e  c ount ry t J  the west which b o rd ers t h e 

17e st si d e  o f t h e  Tho rnt on mo ruine. No expo sure s are d e ep eno ugh t o  c on fi rm  • 

the sugge st i o n  t hat t h e s e  plains are d elt as . Unmi st ak abl e d elt� \lerO f ound 

in S ec .  6 ,  T. 27, R. 16 , E.  and in S ee s , 5 ,  6 ,  ��d 27 of T .  26 , R. 16 , E. 

In e ach of thes e f o re s et b eds ar e well exp o s ed. In th e l ast n�ed l o c �ity 

the bedding has b e en di st urb ed f o r  t h e  dip i s  nearly v erti c al in part o f  t h e  

pit ; t h e  hypotl1 e si s  t rlat t hi s  de.f,J o sit :IW.y b e  a grav el bowl d er i s  worthy o f  

c on s i d..; rat i o n .  .l'h e s e de p o sit s were mapped as L10rai ll e s  sin c e  th ey 'we re evi -

d ently d0p o s it ed al o ng t h e i c e  border. In s ev eral ph ,c e s  d elt a b edding WaS 

s e en in the mi d st of n o r;;;al pit � e3. o ut',rash and i s  probably t h e  fi11inz o f  

pi t s  whe r e  i c e  b l o c k s melt ed b d9 r e  gl aci al drainage c eased. In S OLle c as e s  

larg e f o re s et b e d s  D:"1 hav e  r e s ul 'c od f rom fi lling o f  aba..'1doned s t r e an  channel s .  

Delt as were undoubt edly f o rmed al ong th e we st si d " o f  t h e B ri arl on mortine 

b ut are co nc e d ed b en e ath l ak e  d e]o s it s so t h at t h ey C antlot b e  r e c ogni z e d  . 

Youn?,er o utwash . Ouhiash lJl dns ar e d so f oun d c utting in di sc rim-

i n u.t ely ac ro ss al l  o f th e f o
'
reeoing d .;p o si t s .  SOUle o f  t i1 6 s e  f o llo ':! tn e c ou r s e s  

o f  the l) reS e�lt st r OD.::ls.  '±'he.t. t h ey w e r e  de) o sit e d  b y  th e s e st r e a::;s ',;nen l ;;...rg e r 

t han at pr e s e!lt i s  indi c at ed by t h e  ac c o rdun c e o f  t h e  p r evailin; di rect i on 

o f  di) o f  the c ro s s  b ed c�i:::l= 'd t ll the di rection o f  eX , sting st r e::;c.1s . Ot;1 e r  

)l cins run f ro;:: :::lo rt h  t o  so u-'� h  di agon :.lly :::.c r O S L  t h e  no d e rn s t l' earns . Th e 

Ji..,'-�7 ' , 
3el.t i oned :::.b ov e i s  } robubl�' in ) :::.rt delt ai c ,  s;lould )ro�) e rl:l b e  C1 ;:.;. 3 :'  eel ',lith :.:u,fi.._-<-. 

t h e  youn:er b�t�aBh . 

" 7 ,  :1. 1 5  

l'!l e s e  p l cJ. n s  are ;:lO .!c, �.:}l c f J r  t h E;  exc ell ent 

�.:'ilJ;� . .  
d �.)o sit s .  71� st o f  �Vol f  1:'v '..:-r �)i t s  ar e kr� ')'.-:n o,ll�' in  
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ab andoned st rea'TI c h annel s .  Th e pl ains a ast o/·y;.;;" iUv e r  are ext ensiv ely 

pit t ed and, c ont ain rn .. '1Y' l ak e s .  ,. The s u rf ac e o f  th e s e  pl ai n s  h c::.s b e an alt ered 
&- Co  

t o  a gr eet ex� ent by .?� stglac i al dun es whi cll were quiXKnt b ef o re w�1i t e  men 

s et t l ed t h e  c ount ry .  True i c e  bl o ck pit s say b e  di s t ingui sh ed f rom d epre s s i ons 

in the dun e s  by t h ei r  great er d e  .. Jth . 60::16 o f  the l ak e s ar e n e arly 50 f e ..:.t 

de ep . Thes e  e ast e rn pl ain s ar e a.c '::: o r d c;lt in l ev el with th e w e st e rn o r:. e s  

an d  th e p r e s enc e of ..,;i t s c or:lbi n e d  vdth i c e- rdt e d  b O'd ders d efinit ely lJ rOV B 

t h at the d ep o si t s  (;;..r G  P I  gl ac i al  and n o t  ) o st g l ac i al ag e .  Th e only l arg e 

c om' lerc i al grav el pit i n  t h e  are a, that o f  Mc.rst on Broth ers at Clover L eaf ,  

i s  in the y ounser o ut wash . C ro s s  b edding in thi s pit shows t h at t h e  �.1at eri al 
)/,./.1;\ r �- ,· \-·� � f 'JhA"-' � _  1 -,. ,.,-. '-.,/!-�-"'- ) 

was d e ri v e d  fro!:.l the n o rt h e ast . NO rth ' of Shawano s ome o f  the grav el s , 

part i c ;..:l arl y in S e c .  1 2 ,  '1'. 27, R. 1 5  E. , ar e r e:narkabl e f o r t h e  l oV! c O llt ent 

o f  dol omi t e  �J ebbl e s .  Thi s f act ha:s n o t  as y et b e en exp l ai n ed . Fo r th e mast\ 

part th e  y o unSer o ut'" ash i s  f r o E;  f ro::, a c l a�' c over but n e ar Sh avrano ( S ;;.C . 

36 , ,T. ';>.7,  R. 1 5  E. ) ,  al ong t h e  south sho r e  o f  Lak e Shawfu'1o ,  a.."1d in t h e  

t'lo l f  v all ey in Sec . 9 ,  T .  "0 , T .  16 E.  -� h .:..re CiT ",  IJi n.k 8..."1d blue c l ay s . 

Th e s e  c l f'¥ s  are l a:rri.nc:t ed,. but not v arv ed .  At th e �)it o f  th e Larson B ri c k  

an d  Ti l e Co . ,  Shal'lCno , t�-l e c l ay fi l l s  c. o.c)r e s ::i on i n  t h e  s an d s  whi ch c o v e r s  

abouJc 1 50 acre s .  Tile jjaximum thickn e s s  i s  r ep o r"G ed <i s  32 f e et .  Ab o v e  th e 

c l oy i s  t,;!O or thre e  f e et of v ery f i n e  Si lty y el l o ;J s Wl d .  Th ere are no  

st o n e s  in t h e s e  c l a:,' s , t il o s e  r e) o rt e',� ITovi!l� t o  b e  c 2� cit e c O.:1 c r et i o ;l s .  

o illy u wo u l d  i s  left . Ac ) rdi!12; t o  [;l1 2�y s e s  r e l o r : 0 :: uJ B u c l; l ey tiL cont cmt 

I 
! 
i 
\ 

f , \ 

at gr e ��t er d efth . ;;:; 0 .:;(; o f  t; ; e s �  .:;ccj' b e  t i l l  o l i e r  tl:an t h e  o ut'.1asi, and o t h e r s  
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b e en m:ap�)ed. A d ep.o sit o f  di f �' e r ent t y�) e i s  f o und on t h e  b ank of th e Embarras s 1 

River in HESE S ec . 1 3 ,  T. 26,  R. 1 4  E .  Thi s c on si s t s o f  a p o ck et a f ew ro ds 

across vmich cont ains 8 f e et o f  l a� n �t e d  silt an d fine sand. Th e prevailing 

col o r  i s  gray ;  ther e  are thin laI:-.inae o f  dark r e d  c L ay sug;e sting thi ck 

varv e s .  Leaching ext ends t o  a depth o f  6 f e vt . Thi s d ep o sit r e st s  on well-

graded outwash grav el .  It i s  p rob ably a sl ack wat e r  d ep o sit o f  a gl aci al 

st re ;:m . 

Eskers . Esk e r s  are rar e  in Marathon C o unty . Only on e w;:;.s di s­

c ove r e d in the �ii s c o �1 sL1 dri ft a..l1d non e in the p re-Wi s c on sin dri'\ . In Sh awano 
" 

County they are much mor e  com�,on and are f o und t hro ugh\o ut th e drumlin-outv/ash 

b elt . Mo st o f  t h e s e  eskers are l e s s  than t mi l e in l ength and 30 f e et inc 

h oigt h ,  s o  that t h e  f o re st c ov e r  d oubtl ess h!d a consid erab!le numb e r  f ro m  the 

ey e s  of t h e  p art y .  In t h e  c ry st al line .ro ck di stri ct t h e  e skers are c ompo s e d  

o f  v e ry coars e , i ll- as s o rt ed grav el s . They wind among th e drumlins and . 

in rar e  instan c e s  cro s s sIiJlll druml in s .  Since many eskers ri s e  in el evat io n  

t ov; ard the w e st t h e  strea:.:s must hav e be i.;;l1 subgl aci al. In outwaEh a.reus 

esk er s survived for two r eas on s : ( a) h e i gt h  t o o  great t o  be b uri ed , anci (It) 

prot ecti or. b y  i c e  r.:; as s e s .  Mlwy o f  t hs €;  e si� e r s  whi ch do  not ;?ro j 0ct above 

tl: (;  o utwus;; p l t.i n  1 0v ol ;:;� y r ep r e s ent t h e  i c e- c onfined p o rt i o n s  of the st re a::1s 

red o l e) c elt b ut ap) e : r  aguin eust o f  t l: e  1i'o l f  River .s.n.d arC' e s�� e c i &l �y 

c..lld or e  '. o ng e r ,  : lO r' -';  c ontinuo u s ; an d  fin e r  t ext urGd than iJ.re tho £t, L.rtll Eir 

�Gst . Lo c u!l; t � e  6 us t 0 r� e s k er s  �r e ��illly s �nd but t h e p r o � en c e  of sase 

! , .  \ 
\ ' .'  / 
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area i s  c overed many p l"obl eDs whi ch a r e  now di f fi cult will b e  cl e ared up . 

The red c l ay s  on pit t ed plains and ad j ac ent mo �ai n e s · hav e  b e Gn di s c u s s e d  

above. In Rang e s  14. an d  1 5  t h e r e  is a 

land heh i s  und erl ain by a mixt. ure o f  

c on si d e r ab l e  aret.. o f  g ently rolling 

s ��d und · bowl ders . Und er a l ay er 

o f  thi s mat eri al from a f ew inch es t o  s ev e ral f e ",t in thi ckn e s s  i s  red 

st ony c l .ay .  Thi s c l ay rang e s  in thi ckn e s s  f rom a f ew in ches t o  40 f e ct .  

It is l eached in s ome pl ac e s  t o  a d epth o f  ov e r  5 f e et .  Wh e r e  t h e  re d cl E�Y 

i s  thin it grad e s  b el ow into hori zont al 'Ly b edded ,s £u'1 d s  end si lt s . Clay o f  

thi s typ e  i s  c l e arly a l ak e  d epo sit but t h e  thi c k e r  and mo r e  st ony . d e.,J o sit s 

are mo r e  lik ely o f  glaci al o rigin . At no po int v;i thin Shawano County WaS 

-il 
WJJf di st inct b edding o r  varving not ed. In t h e  t own o f  Nav ari Of' (T. 2 5, 

R • .  i6 E. ) c on si derab l e  ar eas are underlain by pink ' c al c aro u s  c l :::..y s .  In all 

pr obablity th e s e  c l ay s  ext end und e r  the n eighb o ring s an d  dun e s .  In �� 

expo sure o n  Wo l f Ri v e r  j u st s o uth o f  the c ounty lin e wel l-deve1oped varv e s  

w e r e  o b s erv e d .  Thi s l at t er type o f  cl ay was d epo sit ed i n  Gl ac i al  Lake Jean 

Ni c o l et .  Exp o sur e s  an d  well r e c o rds shoo;: s i l t  b el ow t h e  pink c l ay whi ch i s  

l e ached t o  a d epth o f  only a f ew inch e s .  It i s  r ep o rt e d that another C ay  

l ay e r  i s  f o un d  b el o v  .. t h e  silt b ut f o r  the mo st p art wel l s  find only qui ck s Glld .  

In a f ew p l ac e s  t h e r e  ar e t errac e s  whi ch sug_� e st b eaches but with th e t;o s sib l e ) 
'- ! 

exc ept i o n  o f  a d 2j}o sit in S e c . 1 8 ,  T .  ?' 6 ,  R.  1 6  E .  no b each gruv e l s  c o ul d 

b e  di s c o v e red.  In S Oi.l e i n st an c e s st e ep b ank s .  s e em t o  b J rd e r  d e; o sit s o f  

mi xed s and and b O'iTl d e r s  Vl!li ch :ni ght p o s sibly b e  ini a r) r eL ; :.i  :;.s built t er:."ac e s  • 

. 
Few o f  th e s e  c o ul d b e  f o l l owed f o r  any di st ru1 c 6  Ew."1d no b ars , l1 0 ok s, o r  spit s 

c o ul d  b e  di st L 1::;ui sh ed . Th o s and-bowl d er m<::nt l e  ·::ith <:;.s G o c i ai e i red c l &.y s 

reac h e s  e. m::.xi,:lL1i:; el ev d i on o f  ab o ut 100 5 f e :-t .  1:1 S 6 C .  1 9 ,  T .  '? 7 ,  R. 1 5  E. 

a dl'w:.tlin i s  ent i r ely c onc e d ed b en 6 at h  s uell a c ov e r ;  i t s c r e st i s  ov e r  

1000 f e et .  S o::;e o t h er i s o l d ed hi 1 1. s  sho .. v r d r,t b el1�eS o r  s:n el v 8 s  ,-;l-li Cll 
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GLACIAL HISTORY 

Ol der d:ri ft . Ti1 8 i c e invasion ','ihi c 'l d ei) O sit ed t h e  o l d e r  o r  pre-

Wi s c on sin dri ft VIas Llark sd by a gr ec-;.t er d ev el. )�leJ1t of  t il':, i C e  f ro::: thE; 

no rth than during the Wi s c o n si ll  st; as e .  T::i c r:,i ;:;1 1t, fl 2.V e o c cured e i  ti1 8 r  ( a) 

during ""h e  Kan S 8.il st :::.g e ,rhea th e Ke ewatin i c e  h. c.d s uch V 2,St ext ent o r  ( b )  

during th e Il linoi an st a� e  \ihen t h e  Gre en B ay l o b e  ,:laS weak .  It i s  c e rt ain 

that n o n e  of thi :3 d ri ft .. as d e p o sit ed by a p re-'Ii s c onsin Gre " . ,  3 Q/ l O D e .  

Th e o l d er dri ft \/c..s l)rob��bly l arg ely c O : .;p O E 6Q o f  o l d  r '.; s i duu �s.t eri ;::.l E.ud 

havin::; l e s s  st o il e  t �-l :::""'1 di d L.t er drift s lit u l e  u.s<': Jri e :i dri ft -JL,S Yl12.d c .  

As t her e was n o  !l e arby s�:,ndstone t o  th e n o rth t h e  s c:.nu c ont ent o f  t h e  o l d  

till was l e s s .  'f'hi s d c.. ) o sit c o ul d. n ev er h t�v e b e en v e ry t l:i c :: ",-s sh ovnl by 

t h e  p r e s ent lo� slop e s  �n6 tje l ac k  o f  st r 0 2j div o r s i o� � .  

Int e r.:;J. ac i d  c ondit i o n s .  Til e o l i e r  dri tt must h;::.v e  b e _ l1  c r . , d ed 

an d  we!::.th e r e d  i nt o  vi r-G i.J.c.l ly i t s p r e s ent c o n c.i t i o:l o e i e r ,':) t�'l e ",dv e.at ::Jf the 

',7i sc ol1 sin i c e .  No Gvi 'i or:. c o  of u..'ly ot h e r  kind ';,' ::;' S  f o un d  whi ch :cJ. Ght b e ar on 

S c  ) , �J _ __ ___ _ _  r _ _ __ _ 

-. 1 1 
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pl ain i s  Itlu ch pit � e C .  Tlli s ph..i ,  ... i s  t ile culy ?l4.c e i n s i d e  o f  t :1 0  O:.;.i er 

mo rcin e wh ere gl aci :.J and. �) o stg18.ci d drcinc"g e c o i n c i d e  f o r  S 0  I o ns [i di st an c e .  

west ern mo raine s .  Slight rec e s si o n s  l ed t o  the  f o rmat i on o f  the Pi k e  Lak e a..'1 d  

MayflowerL' Lak e pi t " eri pl d r; s .  'lh e f o rmer h �s d l east three o ut l et s  t o  the 

Pl over pl ci n  nnd th e l r:,tt er 0£11y o n e ,  t�l��t f o l l o  •• e d  b,i t }l e  ruil-.' L.jr "t Ha:tl ey . -

At t hi s  t i m e  t;-lO Pl o v e r  )1<..i n ,iUS t err(:;.c ed f G r  ti, e  ., at el' s  ','jere c l eu.r " d  in 

Elderon mo raini c s e ri e s .  In it s l ast s t ag e s  t �l e  l!ay f..;;.,1 o·i1 er L b.k e  

pl ain was c ont eml) O r W1 6 o tl s  \7ith the w G st e rn80 st pl !:iin o f  t�le  El deron s eri e s  

ace .  In st eud s t r G L�S f l o-ii c d  s o ut h-;:ard alOl1Z; o (:;.C:1 suc c e s si v e  i c e .  f ro::it thus 

f o r;..ung a seri e s  of )i � c ed l)l &.in s .  In so,;:", pl c.c 0 s  when l ow e r ' ') l1'c 1 6t s  ',; ",re 

t ll e  r uL� s 

o f  B � rl1�;1'\J :J o d. .  

--.'-. :.i .... 

. ,. c 

U l� i.A "'"  _ U U  ...... . . .  J,. ": ' '! 1Q  '-1 e C-�- ro yc,/ others ar e c on c ent r2�t e..s f ro:n tile 

"' _ . -
. � v  ... ........ : . .. ;.. ;,;.. 

, ..... . ·.; c: . ', 1,.... ... ..... ..  v .... ..... � .. "' . h. f <..:,rt : . cr' � f : G c t ' I . 

" 
'""- .. ... ...:.: . '_ \,.t ", ... ". " .. 

. . 
'01 ,_ .. ,_ t 0T .. .',-Clilg 
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s�;:.all f eat ur e s .  

GarolinG m�.r d !1i c s eri e s .  During til e e arl i er st ag e s o f  the Caroline 

s e ri es o f  mo rain e s  a..YJ. ex-c e�lsive o utwash p L .,.1.n waS hd d dO';!�:J, b J  south"li e s t -

\lard f/l owing st r e u;_�s . Th en a r e "cdveul c e  0 1.'  t h e  i c e o c cured '-i�:'l Ci). b l o c k e ci t ;l e  

whd ex-c ent it r es ul -t. ed in the I o rLl ut i on o f  t e:r:p o r ",ry hJ: es in .. � d c h  r e d 

o f  the c l ay s  are c e rt dnly l ""c u st ri n e  �ld '.:; e r e  pro b ably not V b.rv e d  an c,c co unt o f  

r apid dep o s it i o n .  'fhe t l'li c k e r d 0) O Sit S n e c:�r th e Waup ac a-Sh �r;; w1o C ount y line 

l o ok much mo r e  lik e t i l l  &nd i n  s ome p l o_c e s  the so il on t h e  adj ;;;..c ent druDlins 

i G  d _ ci d e dly r e d .  De ",:) c ut s ll1 g enerw f ai l ,)'}  t o  5110':1 two di stinct t i l l s  

c..S tlley do in di st ri ct s f �i.rt � � er s o uth '-li d S O -c4t�1 e ast s o  that t h e  urit er i s  

st i l l  in doubt ",,8 t o  t h e  r e w i t y  o f  (ii"1 i c e  r e adva.'1 c e  t o  th e wargin o f  th 0 

red c lE. y s .  It i s  c ert ain t h at th e s e d :;p o sit s were f o rm e d  aft er tilt) ::r elt ing 

o f  t [� e  i c e  b l o ck s  in t i l e  lJit -v e d p l ains '-'..:ld b e f o re t h e  l [�st di s s ec t i o n  o f  th e 

de ep o ut l et :b S E;;C .  3 ' ,  T .  ?6 , R. 1 3 ,  3 .  At t:li s tir:le all thre e b r&'::lc l� e s 

/ 
o f  -1;::1..; E!ilb s.rr&S E ::ru st IE-ev e di ;:,chis.rs ed vi u. t ,"i s o ut l et dl :!. t hei r c o;;::bineCt 

vJlu�e led to the ex-c Gll S1. v e  ero s i o n  o f  o f  Ti;::;er-

t o n .  ::ast o f  the f o urih ;::.110 b G st - d � v elo.i.J ed C &roline mo ci n e ,  t : l c r e  "'T .3  c. 

:.:.. f e::.t ur e  in !1ari: e i  c Oilt r :::.st �' .. 'itll tlia s eri 0 s  o f  5: .. ",,11 ri d ; 5 s  o f  t i l e  t h r e e  

b o �l d 0 r s  ar e ��c �  
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10'.7 drur.ulin s whi ch t r end f rorr, no rth east t o  s o ut hv. e st . Th e till o f  t h e ::  e 

dru,l1l ins i s  l e s s  r ed than that o f  t h e  ITlOrai n e  tmd in Beny pl t:..c e s r e s eIrib l es 

tllB Gruy t il l wid ell o c c urs f arther so uth Ll t i1 0  st at e . S ev era.l f6..c t s  s ug.:.;est 

t h at the Tho rnt on mo raine waS f o rmed. by a c on si derabl e r e adv anc e o f  the i c e  

front ,  probablJ Al d ens r ed till readvauc e .  ( a) S o  mark e d  u. ch l3l1ge i n  i ce 

di r ecti o n  uS t !1 ut sho ... m bJ t h e  drumli!l s  e.nd li n e  younc:;er si; ri :.:�e o f  e ast ern 

Sh :J..'-;auo Co unty c o ul d be st b e  expl d n ed by a r e [�dY2.nc e .  ( b ) In S e C. 21 , T .  

"6 , R .  1 6  E. , nort hw6 s-t o f  Lun d ,  d elt ai c  gr6.v cls, C.re o v erl ain b y  a. arur.:.lin 

o f  red t il l . ( c ) In s ev eral pl ac e s ti. e r e  ""r ", sUil er bowl d e r s  o f  s au d  and 

grav e l  o r  di st urb ed Grav el s '�;:li ch d efin �t ely p r o v e  re c.:dv u.:lc e . (d) Th e color 

o f  the r e d  t i l l  can 0 1.1ly be expl oi n e d  by r e aclv an c e  over red 1 �( 0  c 1 2Y s .  

( 0 ) In S oc . 5 ,  T .  ? 5 ,  R .  1 6  E .  th e r e ar e o :';.trf;:"sll Grav el s b el ow t h e  l ev el 

o f  GL.c i w. LG.}:: e J e w1 Nic oltt . ( f ) l'he l acust ri li o red c l ay s  o f  t11 6  vi c initJ 

of 'ri l l edu. d e:,10n st rat e  a rGadV [j1C e '.,hi c h  bl o c k ed. f o rm er drtdnc..2: e .  It may 

1) rov 8 ,  hovrev a r ,  -tnc.t t :-. e  ext r e� __ e ;.l[lrgin o f  -th o  r 6 2.dvanc e vaS Wdst o f  t h e  

7ho rnt on :;;o rdl:e ;  t J:i ;.:; hy)o t h -.o si B Vl£..S c arfull.l c on si d er e d i n  til e  fi el d  and 

r e j e c t e d  b ot}} on 5.C C O Ullt o f  ( �) th e ch aract e r  o f  th e west ern rA c l ay s , and 

(b )  t h e  ev i d si.lt af finit j  o f  t Il e  Caro line :Jo r uini c s eri e s  t o  t h e  y; e st e rn 

rat ;:e r t�lDl1 t o  t h e  e sst e rn I:lo r s..ine s .  Th ere i s  n o  r:13.rk e d r e d  t il 2- Y:l::J rEdne 

Tho rl1t on s o  isr 6..8 p r e s (;nt infQ r:�� c..t i ol1 ShOi7S . 

It s e :  : is 

t.: . '  v.  '':  
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o f  Gr e sham a c o:nparc..tiv ely 1 0 \':  ' .. '8.i er l ev al t o  t h e  S 'J :.lt:l S 6 ",::, S t o  b e  d e:non-

st rat ed at a t iLie wh en t il e  present c o urs e s  o f  t h e  }ted :,:n cl  Embarrass Riv ers 

were still ' cl o s e d .  Eo reover, the gre:lt fhct d o ng Pi 2:; 6 011 Riv er ,  no rthe�st 

can now only be gue s s ed at . Ab andoned c o urs e s o f  t21 G  ]i;: :barr&ss so Util o f  

Pel l a  cl so de:nol1st rat e  t h at 11 0  l ak e  c ould h Lv e  exi s t  od duri n� o n e  st age o f  

t h e  'rno rnt o n Llo r e,L : e .  It i s c O�lcb.d0d t h 2,-t in vi e',', o f  t l1 0  c ont radi ct o ry 

evi d enc e t h e  l ak e s either ( c�) di d n .)t exi st t h ro ugh o :.lt t lL t i:'i8 o f  d 0) o sit i o n  

of th e Tho rnt on I.'1.0 raill e ,  : o r ( b )  exi d t>(, only durin; til e  fi rst ret red o f  th e 

i c e  and YlOt at 8.11 duri i1g t h e  r S G.dv 3.."lc e .  Work t o  t h e  sO:.lth vJi l l  p rob ably 

c l ear up t Il e s ,,,, )oint s .  

B ell e PLdne ::lO r�,ir.i c c O;:1)l ox . 1';, (3 norziDes o f  t h o  i o'. 'n o f  B el l e  

Pl o.in e  ( � . ?6 , :{. 1 5 , E ., ) for tl'l O :::.o st ;;JZ.::t t r end �) a:rd l el t o  t : l d  drC:.:ul ins 

of t h e  l ��t e r  r e C'-dv wlC e .  As y et n o  s d i s f act o r�T ex)1 2,lw,tion c s.l'l  b e  adv 5.Li.c e d  

� 6 , :l . l G � . ) .  

are l cj{ s  c l ay s  ;:irJ.d si l -c s o n  ·-c. �1 8 Si O. 6 S  o f  tilO �.:o r:.::i �l e s  bv�t t�l 0 S 6  �ld ;��·t � lav e  
• 

""'" I '  ",:f fl\ 
o e Ja d 0) O si t ed Ll l o c &l  ,po d s .  Dur:'.;1u tLel\ st "_C G o f  GL,-.c i (� LL':� e " 0bJl Ni colet 
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Bri art ()n morain e .  'fh e Bri art o l1  mo r a;i. n e  i s  the uri.d e st thus f ar 

di sc overed and i f  width i s  w:q c rit eri on o f  dur<?ction it n�ark s I.l. v ery lone 

st and o f  the i c e  f ront . It i s  probably t o  b e  c o r r e l at e d ·.�H�l t h e  f aint liiut er-

l ai d  mo rain e n o rt h  o f  Lak e �iinnebag o "  that i s  wi ih t h e  t L.e o f  Gl aci al  Lak6 

Sean Nic o l et . Th e only f act whi ch s ue:... esi s a r e udvanc e o f  t ;l e  i c e  i s  t h e  

p e c u l i ar c olo r of  tt..: t i l l  ,Li ch d i f f e r s  f rom thL;.t o f  much o f  th e ground 

i s  not I:iark ed at al l 11L c e s  und i s  p rob .... bly to b e  as c ri b ed t o  the l o c d i on 

o f  th e Bri art on Llo rdx:e 011 dol ;Lit e b B d  r o c k  rat h e r  t h an  t o  ext ensive �)lo\V-

ins u? of l ak e  clay s .  B e d d o s ,  t t a  t i l l  o f  the mo rain e  i ::; ::.uch t.li ck e r  than 

o f  i'� s charac G e r C W1 0 :C  o·ut aL1ed thWl o f  t h e  gr:"JUl1d moraine -till 'GO th e 

·,: e st . The i dee. o f  I.l. c on si d er�:bl e r e ao.varl c e  i s  rul ed o ut ,j: en i t  i s  c onsi d-

ereci t i1 at tl1 0  o utwl.l.15h pLJ. n s  o f  tl": e Bri art on mo raine ar e  pi-c G ed .  

YounCier o ut WC;.Sll . Aft er t il e  \, a.t er s  west of Sha:iiWlO f ell t o  tie l evel 

o f  Lalc e J e aIJ. �i c ol et , �) r (: s u' �c..c 2.:l at tl1 6  ti ::'ci o f  r e c e s si on o f  ttl ;:;  i c e  f ro::; 

,' - ... - : ;:. i. L,�.L . :._� _ 

r, n  i ,  R. 15S. ) 

� rj 
, ! 
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d v�J o si't e d .  Just why t.i:l e  Wo l f  Ri v er t o ok i t s  p r e s ent c ou r s e  :i,n st e ", d  of  f o110-,,-

i ng t h e  pit t ed p l ain t o  t h e  Cl ov er L e af Lal: .:;; s i s  n : t  y et c l. e:.:.r . T.1 G b e lich 

of Gl acLal L ak e  Jean Nicolet C Qui d not be d i s'c ov 0 r ed b elt it wus l}rob ::..bly 

not higher than 82� f e et .  It i s  p o s sib l e  th at t h e  Su).'o s ed E 2 5-8 30 b 0acn 

i s  really this sho re· lin e .  In ,my event til ;;.:  l ur e  mu st h c�v e i n c l ud e d  th e 

0 11 0  o f  t h e  earl i er murg in ::" l  I tJ: e s  it s b e c:ch do e s  not S11O',; a 11i ;1: d egr a 6  o f  

tilt f o r  it i s  at el ev a:t i on 810 n e c.r Fond du Lac .  }fIlen t �l e  i c e  ret r e cG 8 1  

froIT: t h e  Bri art on mo raiae L el;:  e J e £il1 Ni c o l et C allie t o  Wl end . 

Po stgl ac i al . ,,(Jh en L <-:1: e  Jean Ni c ol et ended the -i/<:<:t @r l ev el f ell 

alld l oft Lak e Sharia::lo in all ; east ern ext ensi on � o L t l;J..e o l d  b asin ';iid cD 

blp c k ad .� . by y o un..,;er out',;a:;;h Cillel. S E...'1d d un G S .  Th ere W' e  aOW1c.on e u. b e &C1:1 0 S  

at l av el s  f ran 6 t o  1 "  f e et ab o �v e  t il e  mo d ern hat e r  i ev el . 1;'1 s �c .  17 ,  'r . 

? 7 ,  R. 1 7  E .  grav el b a.r s  o f  t h e  highe st � di s-� insui sl l ab l e p 0 5tgl aci cl l ev el 

:J;ro si on o f  t !1 8  outl et o f  LEL: ", S';l a" -W1o � lld of tll", \'[ol f  Riv er \,-&S r v sp o n si i:J l e 

f:'O 'V� 1 '") '  -er':  , � .- .. 1. ' , ., 1 ·· '! ... � -I · �T r:l �_I _h ,--:: 6 :--!�_ no "," .r'"l O .!.' r1 � ; +. .· .·: n. (�_:· .• ' � L _i ·.-... _l l� r  -:. �'-'_t ; �J.·l 1.- + t.;Jul d  .J. .1. ..J... U ;',, '" .�.L1L !J L, v  (..1..:-... ':"- _ "'; y ";: . ... '-' _"__._ • ... .. _ ...L. .., - ... -- - - _ - � - - - .- \.I 

• Q � l '  ..... .... . ,.,. .. r, 0 - 1 � -� o C O'� ':' l l '-' - _!_ � " " .:.n .. ' of P".L eJ.- S+. (.) � (.:' .. 1 e-. 0.": __ .� () �<. l_
·

-·v- s . .  n .l. ·1J· ..., � �s5 (l i:..·, f-; .... , lLI. �4 b t'.L v ;;:';  ' 1.1 � v H ... I,.. I.::.' v t,, : :. v  _�_ .... ". f� . ..... _ _ ,, _-' ''''' -' - ....-- . - -- - -- �- .... � 

. . .. � � ... '-, . . .-• _ _  .' ',J. oJ (� .. .1. � dr.i _ 'C • :Jo l '  j ' c: . , , , ,,' 1-' '- _ <,. h 
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ab s ent t o  d epths of f o ur or five f e .:;;t and hi ev en i.h e d en s e  red c l ay s l e�clling 

has lo c ally r Bacri e d  at l ec..st five f e et . I11 til e  B ri arl on .':lO rc.ic1 8  l e::...c.dnG 

is ouch l e s s  than it i s  f 6.rt l:er iCi e st b ut no c omp ari son of a£; 8 s; .oul cl b e  

based on t hi s  f act on ac c ount Q f  t h e pro found di f : erenc e s  o f  i;l<::...t eri ill an.d 

topo graphy . \fei dnun exp l ci n e d  all r e d mat eric.l and all wec.;, � l1ered mat eri al 

as pre-Wi s c onsin dri ft on ,;i-;i ch no I ct al' :ll£;.t eri :.;J. h<.i.d b e ("'"l d 0) O sit ed but 

v e ry slight st ud/ d �;fL.; ll st rat e s  t �l d  t hi s  vi e\'l c o ;.;.l d n o t  ex) L in th e f ::;.ct s .  

It i s  evi d ent t i'Hc_t there i s  n o  t i l l  o n  t h e  l arg e out¥/aS{1 d 0�)o sL s o f  t �l e  

west ern di stri ct m1 d tll e s e  5110',/ as ::L ch &.lt e rat ion as any p art o f  th e 'Vi s-

c o n sin dri ft . 
if 

,ECO?·J'vI,{IC GEOLCtjY 

Grc.v el .  'rhe � rcw el s  o f  6 (;'..st e rn Sha'.;'d1o Co unt y -.�-;: e r e  t :Je b e d  rock 

is of s edi;::-,ent ary o rigin <..U0 8  e s s e::1t i [� lJ the S�e as t h o s e  of  sO J.t ": e rn ili sc on-

sin . St ony grav el vd,tll 8 5  t o  99 :J e r c ent d o l o · . i -t e  p ebbl e s i s  v erj a.b u�lcl (;;,nt . 

Exc ell e"lt o utwash grav el S ar e f .J �m d  in th e YOUl1'::: o ut-wash pL�ii1D as f ar w e st 

as Hlir st on B rot h er s  �Jit 21 ear Cl o v er Leaf St ati Oi.l . So:.;�e o f  t h e: b est de)o sit s 

a1' o f o un d  in dn.heGe o ut 1 ",1; s  t..S near SL�b City e nd B ri art o n .  rl'�J. e o sk e rs 

o f  t:l 0 B ri art �l1 ::; ) rw. n e  h :::.v e f ai r  to good srb.v el al tho ugh i n f e ri o r  to t h d  

f O U:ld in n earby o ut\':ash d �) o  sit s .  Th e 10':; grolElG. f ro:n tll e  east 81'::'1 margin 

of L;"J: e � e w1 N o c ol et t o  t il e  dru;��in U)� u1 d s  f L..rt : , er ,'l e st i s  Ul:1o st d ev o i d  
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f rom the dri ft o f  thi s regi on "id eh wi ll p c..ck e �sily b ut i t  l ci.c k s  s uffi c i ent 

st o n e  t o  wear und�r  hec-vy trdfic . On high-\;i ay s  li k e S .  T. H .  ?6 \1et -.: e ut h er 

c au s e' ext ensive was�l bo ardi ng ; unl e s s  S O:-::8 o f  t hi s ro ad i s  p av ed it wi l l  

s o o n  b e  nearly impas 5ibl e uft er hel?.V�r rains. Th e grav el , of k W:;}G s  a.l1d e sk e r s  

i s  much mO l'e st OilY b ut :}uo t ll u S  f ar b e en u s a] v G rr li �t l e .  ).1.;10 :31. t h e  o llly 

j o b o f  t hi s ell :Tact sr i s  8. p art o f  C .  T .  U f", l i. .  � s o ut h  o f Sh epl ey . B e ureh f o r  

p ebbl e s . It s e ..;:::;.s Ul:ilO St hO �J el e s s t o  ex;, ect t o  :'il�C: all �l l e ;rwli".:. e p ebbl e s  

s o und slnywhere ab o v e  tl i e \'lat e r  t ab l e sinc e t�-, e  s e.c:1e ki n d s  o f  g r:"'.1li ·t; e s  are 
� 

found t jro ush o ut th � r eGi o n .  

explo rdions b e  lil£..d �  i n  l oc;: o ut;;;ash ,-�r e ::;"S -::h e r e  wat e r  i s  near ';; � l 6  surf ac e .  

Ero d ed b o:-;l d e r; t ract s Sll o ul d  n o t  b e  el eLri.nd ed b ec au s e  the st o .l e s  ;:12..] 

hav e  b e en c onc ent r at e c!  f ro�£1 o v e rlying b ed s .  T e st lJit 1J ing b y  o rdinary ;ne-� h 0 d s  

i s  o u'� o f  t h e  q'J. est i o n  Ll such l o c cl it i e s  s o  t!'l(it r ec ;m r s e ;:;m sJG be h ad eiti:ler 

(a )  to a w811 dril l , or (b ) to C'. p o rt abl e dr,!:=- b.ne .  Fav o ru.L l e  ) o i nt s  f o r  

S 7).Cl1 GJ:l)lo r s.t i on >::::.y b e  obt aLle:. f ro:11 a st udy o f  t il G  fi eld l1o'� e S 2..n ci  I:lh) S .  

� 1 80 b e  i t s  o f  

c1 rt!.-=-;�l i�lS 

l c c u.l iti e f3  &re e s c E.  ad 

di 2 c ') 'r c:r�' . 



• 

34 

Wat er .  Public \lat e r su.:!)l i e s  lw.v e be en dev eloped at Birnwrr..ood,  

WitteAb erg , und Sh arl2:...'1o .  Al l  thr e ;,  o f  t h e s e  t oY,'n s e.r e su.:?)l i e d  f ro,:l dri ft 

well s,  sO:-.'lG o f  them dug , S O IEe s c r e an e d ,  an d  o '�h ers g r :::.v el '5al l e d .  No detailed 

st udy r:us mad e o f  the c ap,,�cit i es o f  the s e well s .  Th e Wo l f  River Pap er 81d .  

Fib er Co . ,  Shawllllo', h as al s o  d ev el op ed a laqe su).�l�' o f  wat er from th e dri ft . 

fl owinG dri ft wel l s  ar e  f o un d  r;act o f  B ri art ull Lnd [� o nb Wo l f  Riv er so uth o f  

5hav1<1110 ,  as w e l l  a s  on the Gast 2nd w e st S�l O r 3 S  o f  ShEXiCti10 Lw: s .  Mo..ny o f  th e s e  

are s11al lo;; s E.nd �)oint o r  b o red 1701 1 s . SOLI,:) go o d  flows are fO UYld at d_ �)ti1 s o f  

l ess  tla n � o  fe0t .  Th e \h;.t el' i s  r et cin e i' by a l ay e r  o f  r e d  c1 D.y  or t i l l , 

some o f  y!hi ch i s  po s sibl:; t h e  gr:Jun d  mo raine of  tile  Thornt on rGc:.dvCL.'1c e .  

Thro u;�10 1..rt t.ile ent ire r egi on dri.ve ri e  " I s  are c om :on i n  al l s .::; .. i.1d�r o r  grav el ly 

ur o£;.s . Wllere c l ay L ... y er s  o G cur aug ers ",re e:2) 1 0/ 0::1 t o  p en &t ret e  t o  . un d e rlying 

s :;;.n d s . Lit t l e  g e o l o z i c  i n f o rmftt i o n  c an b e  .:; c.L1 ed f rom wel l s  7[H .. d6 in thi s  

way cl t :l O agh some are as :nuch as 100 f e Jt d O G) .  Dri l l e d  · .... el l s  are u S 6 d  in 

e &st erl1 Shaw<:G.1o CO :lllty D..l1Ct i n  the rocky r egi on o n  the cryst allLle rock s 

,7;le r e  dl'i v e  l":el � s  il av 0  f ",...i l ed .  Al ong 710 1 f  Riv er f eVi 'If/ d I c  reach rock altho t:gh 

f · . . . 
1nl S!l e ::.. in such es t o  T11 8 Sha\7911 0 Co unty asyl u:l 

ab a::ldJIlO .' & d e :::.:? dri f t  '.f el l i n  f cw :, r  o f  (;� s11 ,'.1 1 0,'[ vlell on the sit e o f & 

f ro j :'lst bel ow red till . In t h e  st Ol1J drift are e;.  

f i r d  5 0  f e  �t o f  r o c k  

are re�' o rt e d. i" 5 0 : :8 l o c ::'.l it i 3 S .  J.t i s  -[; : : e  opLli on o f th e i':ri t er that f ew 

dri l l e r s  in t �i s "u f f ;  c ;  ",;,tl " - � - - �  . .  - J  rig s  to do effi cient drill ir.g 
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t ared in gray granH e s �  It i s  p rob abl e t h at  the c o ar s e  grained granit es 

whi ch di sint egrat e e asi ly c ont ain t h e  mo st wat er. 

Soil s .  Th e writ or i o llot:red tie s o i l s  c l assifi c a.t i on ';, Lil a vi ew 

t o  finding it s rel at i on t o  g eo l o gy .  It '" as di s c ov ered that t : 1 6  b asi s o f  t h e  

divi s i on o f  t l1 0 0ld jr drift i nt o  the Maratl:011 an d  Colby s oil s i s  ap;,?arently 

one o f  t hi ckn e s ;3  o f  c l :.:�y .  �'!L erE) t h e  soi l i s  r o c ky i s  u&.s c Q.llod llIi.ard;10!l 

ac..d Vi�1 ere it " i s c l ay ey ,  exp 3 c i al ly i f  mot �l e d  wit h gray S�lot s ,  g w'o.s 

d0no::1inat e d  Colby . No ve stt.t;e o f  l o e s s c o ul d  b e  f ound in eitier o f  t h e s �  

s o i l s .  Th e K enm.ll1 s o i l s  .ar e SUill) O s eci t o  b e  c oa i i n ed t o  t h e  ',ii sco::rsin dri ft 

but t �"e obvi o u s  e r r o r  L: ma.i?_;inz n ear Ho.:;arty i s  probab ly due t o ,  err o r s  in 
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