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INTRODUCTION

Matory of investigetion.~ In 1908 the writer wae requested

by E. A. Birgs, then Direcior of the %Wisconsin Qeclogisal amd
Natural ﬁofery Survey, to sommence a study of the glaciel geolegy
of Vilap end adjasent counties, in other words tie aortherm lake
region of Wisconsin. At that time funds wers imsufficient teo allow
sasi,tanzo a2d transportuiion facilities within the area were limited
to & fev raiirocads =nd to sence routes, for there were virtuslly ae
M- Alter ﬁisémaiou with Semme]l ¥eidsan end others the project
was droppeds I 1927 the matter was ‘takem up agﬁa and work was be-
gun on September 23 with the assistance of R. J. Koplin., The termine~
tion of the work on Cetober 30 was a few days sooner than had been
anticipated but wus forced both by the writer's illnees and the
‘pressnce of a case of contagious disemse at the field headquarters.
The long delay in the commencement of the work was really a great
beanit singe in the imterval the writer has learned go much sbout
glacial geslogy thet by comparison the work dome im 1308 would heave
voon of very little value.

Area purveyed.~ The area surveyed (map and Fl. I, p. 2) com-
prises a distriet north of the south line ér Township 40 which covere
all of Ranges 5, 6, and 7, «8 well ag a part of Range 8 Eust. Om

account of the diagopal location of the state boundary, this area
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PLATE 1

GLACIAL GEOLOGY OF PART OF VILAS COUNTY
WISCONSIN DRIFT
Terminal moraine [#%) Drumlin
Outvash [[3 Ground moraine
Esker
Surveyed by F. T. Thwaites, 1927

Scale 1 inch = 6 miles

=0 3



gouprisee oaly about 34 1/3 %MM or approximaiely 5238 mn dln.
Nothods.~ In considering methods 18 must firet be reslized thet
ibe study of glasial geology is primarily a study of tepography asd
| snly ssgondarily a study of muteriul. The bLsst work can do dane |
shors the country is bLest seen, for views are wore xmrtm 1han ox=
postires, although the latter cen by no means be neglected. This means
that work is done preferably alomg roads end reilreads end is at its
best where extensive views e¢f the swrrounding territery are available,
Sincs such ars best whea the loaves are off tht_trcga, it was jJudged
advisable to make the survey in the fall although in 1327 ke lsavss
rencined on to an vausuaily late dete. Even after tbe leaves aro ale
sost gens, Dowever, tho demsity of the brush im meny pleses seversly
- limits the field of odservatiem, A disadvaninge of the late sesson
in suek a northerly latitude is the shortness of the days, dut ia
 spite of this work was earried sut rnirly apidly., for about 13 square
zlles were covered every duy. Vork was cmrried on seven days a wesk
execpt when prevented by Seather. lost of the time was spent ia
truversing roade, many of which were formerly logging reilroads.
8ings the trees along the shores of lakes nearly sverywhers prevent
agourate determinaiion of the ehore topography, the uese of boats was
limited to transportution across lakes. A Chevrolet ooasy wes used
in place of the Ford which had fermerly beea used in gleeial work. Al~
though this car hus s lower road clearance, its greater pover and
certainty of control offeet this disadventage and made it a great ime
provement over the old Model ¥, Ko deamage resulted frem the esoasional
sngounters with atun}s aud although kept outdoors there was maver any

difficulty about starting. The party lived at the "State House® or
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8tate Park Mqurztrj. Thip proved ouly anm Mtbm 1sving plece
in ths fall on agcount of leck of any priveey, peor light, deudle
desck beds, end drinking weter of gquestienadle qnlhj. |

Ze20 smzs.~ The grestest single diffienity emsoustered ky the
gonlegist 1n Vilap Coumty ie tﬁo oxtrene -lmnni‘r ef a1l mapa. ﬁ&ess
funds ars availeble to survey n 2ow map with instruments of a fair

degres of pregisien, muoch more tims is pecessarily spemt ia fimding
1he losation then 1in observutisns -u. the geology. For Feassas sam-
ticmed sbove work is much better whea earzied omt sa fonds and trails
rather than by following land limes. The rosds and tralls :mriy 213
vind 80 excessively that mcasuremenis with the eppéduavisr rarely
ohesk well oa lend limes. To traverse ail beads would bde a tedione
and expensive tssk end when dene would not elése am slther corners ov
lake stores. It is stated by men familiar with the district thut t&
subdivision of the townships by the original -Geé:srmnt Survey was®

done by pecing and pocket compuss and that the mpandsrimg of lakes

was mesrly all fraudulest. A Tesurvey is ia progress areund Crad

and adjaceat lakes and here torners have dssu resstablished, but the
resulis of this work have not yet deen made pudlics Cormere have alse
been reestablished mear to places where ecuttiag is im progress2 er i
contemplated in the noar future sad along the houndary of the Siate
Perk. The boundary of the latter has resestiy boed out out to a widih

of 10 to 20 feet. Elsowhere the dissossry of corners ie very diffi-
cult and requiree & grester expenditurs of tise and effort than seemed

Justified by the monotony of the geology end the nescessity for speed.
insal resurveye of lake shores were obtalned in the tosns a_t' Yinchester

and Winegar. ¥hen the sum is out, the mapping of sved a very winding

trail can be done with only occesionzl use of the compassj but when
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Aho vesther 1s evercast, the werk is very tedisus sud often very fa-
sscurste, 690k work is best des on feot sinse the .._.m Jumping
out of the sar %0 resd the sompass is '.", irbuklm and timm~cpn~
suning. m 480k of eny defimite road system miam ] th
 amownt of Mask trusking and thus desreases the spesds AL} tdings cou-
sidersd, the Seil Mup publishes n 193¢ s 130 dest availadls mp. The
most sconomival way to mbs s Bsy end correst msp af this reglom vould
undoubtedly be frem the air as has slrendy besn dome for & small aree
gear Thres lakes. Ald wes reseived from J. 4+ Nelouald, S4ate %d_nr‘
at Trout lakej Clarence Busk, Clerk of tie m sf Winghowtsyi aad
#llliam ¥. Eumaschii, igsessor sf tha town of Winegar. 413 of these
furnished mape of perts of ike distriot wiick paved a gmt anount of |

tags.~ Profiles of ihe prissipal refisage were furnished

by ¥. Is Tewne, Chief Enginesr of ths Chisugo and Hprthwesterns Rail-
way,and C. F. lewei}, Chief Engimaer of the Chicugo, Milwankes and

8i. Peul Railway. From thess, esersid readings u& sxtendod over
the ontire aren with perticular attsntion %0 the lavels of $he labes.
The making and reduction of theso readings was entrusted 1o the
esslpstant. After the return from the field all his work was cheoked
over by the writer with the resulting elimimation of many inceneis~-
tenoies. It wes aleo discovsred in the cowase #f this werk in the
pffice that aa error had besm made by the writer im 1915 in compuiing
the elevatiens of the Winegar bramsh of the Chicago and Northwestera
Reilway which smde the published slevatiene 67 feet itoo high. In gpite
of all work &t wae impossible 0 eliminate all srrers and semo sust be
accountsd for by (a) errors im reading or resarding, {b) stieking of

the needle, (c) sudden movements of the nsedle due to jarse of the im~
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siruneat, end (4) posketing of sold alr ever 4be lakes. 3% 1s belisved
that the grest majority of the results are ssrrect 19 the nearest 10
feet. Elevatisns of lakes are ahown oa iRe largs map.

Gosta-~ The ost of the fis2d work for the sesesn is apportiensd

as fellewmi

&hms $485.80 = 3¥ per cent
Travel = 2,899 miles at $0.08 per nile 2N = B} * "
B‘ldlg 116,95 = 34

»es

PESEY ma  wea s -

Mving seat per day

Total soat per sguare mile : aWi
Daye speni in fleld work °

Square mlles per day 1‘-!&
Total deys away from Kedison

Cost per day _ m.m

Suterepa.- Viles County is searly devald of suisrope, saly
thres are knows in the reglen surveyed, Flate II (ps 7)s Twd lodges
in gos o 84 and 35, T. 43, R. ¥ E.y northwest of High lake, were
visited by the writerg the rosk 1s a cearse gray aad pisk gramite with
pogmatite dikes. The sxposures are in a pitted outwash plaia altheugh
erosion by glacisl etreams doubiless had a purt in wncevering the rook.
Allen and Barrettl report a ledge 57 gneiss between Spider axd Igland
lakes whiok wae not visited by the writer,

Brild holes.~ During the iste panis sver iron ere reserves the
area was sxplored by Allsn and Burrett for the F. I. C&rpanie’r syndi-

eate. The generul resulis of this work have beer pudblishsd byt mot the

1 sllem, R. C., and Berrett, L. P., Comtributioms to the pre-Cambrism
poology of northern Michigan and ¥lscomsin: Michiges 8eols and Bigl.
Sur?o’ Pad. 18, ‘PPs ‘5‘130. 19154
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PLATE II

BED ROCK GEOLOGY OF VILAS COUNTY
Sediments (quartzite, slate, dolomite, iron formation) [J
Schist and gneise (mainly altered sediments) (23
Srunile &nd pegmtite[ ]
Qutcrop #

Drill hole e

Rased on work of Allen and Barrett for Carpenter Syndicate

Scale 1 inch = 6 miles
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detailad logs of the numibirous drill holes, The ssconpanying sketoh m
{Ple 27, pe 7) sismarises their findings. Bo oxploration is Rev geing
on and it {s» reported that semo of the lande shich wors purchased mve
simce bYeen melde The drill helse wers for the most part sa magnetis
lines end found gramite, Mﬂ_ﬂs; slats, iren formtien; snd various
iypes of omih Few of the pudlished logs give the dapth of Srifg,
but this data was secured from the files of . K. Leiths In this aree
5t varies from 129 to 234 feat. The Telief of the bed rock ssrfacs is,
therefors; met great. The saplorers named some of the soncealed ranged
of much altersd irem formatigag that shick pessus through ths villege of
%inegar is the Turtle mgc and the mush mere irreguler n.ﬁmu @it
sputh of it they talled the Manitowish Ragge. The latier seems to be
wmderlain soledy by sohist and gaeiss. T prevadling strile of folde
and nohistesity is adost K. ¥0° B, | |
Inferences from drift.- Virtwslly no smassortsd glasisl drifd 4s
fousd in Viles Goumty south of ths lstitude of Orad lake. This fast
rendors ee-aelmiﬂé 8o to the charatier of the bed rogk rether diffi-
cult {0 arrive at since @ large part of the materinl of the drift may
have been {runsported considerzble Qistances by water im mdditien %o
its journey by dee. The tmsporhltm by water also removed most of
the fine meterial derived from slates, shnles, and soft iron formatiea.
The pebble amd bowlder eounta show tbat pimk and gray granites amd peg-
zatites, many of which are prodably leesl, prodeminate. Basalt, doth
dense and amygdaloidel, diabase, rhyolite, red asandetone, and red shale,
all obviouely derived frem the Kewesnawan rocks to the north, mmke up
a large part of the pedbbvles. There are very fow frugmenis of quartzite
and iron formetion. The fine material is in large part querts send whioh
in the t111 is mingled with a considerable amount of red clay mb;hly
derived frem ithe red Koweenswen &rd Huronian rocks to the smorth. It
is not &t x11 probedble from this cdatu thet any lurge areas of Huronian
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rosks sxist i Vilas County. The drilliag shewed thnt sush as are
predent zve much altered by intresive granites ss well as by regiomal
astenorplisn. It 49 highly doudtful that eay arsas of prslmltnh
Avon ore sam exist in the area surveyed. Ths writer is gemvisced
that the VX o 1ho bsd resk 48 gresite and gueies. The imsenss
amount #f gand cems from the Rewsenswan ar Cegbrian sandstones ﬁ the
norths

TUPOGRAPRY

Bavatiens.~ The bighest known poiat hthonrainnwu the
hill on whish Museallongs Fire Tower ia situcted (ses. 34 T. &, R,
7 %.) which renches an slevalion sstizmeted at 1885 fuet adove soa leval.
The lowest msacured point is Bisdsbagoms lLake $8 T, 40, R. § E. at 1868
feet. The genarzl serfase of the eoumiry declines frem abowt 1700 foot
2t the norideest to about 1800 feat 18 the southwests 2650 fest %2 a
gensral average for the country surveysd,

Belist.+ Viine Couuty is a rsgiem of relatively lew reller (P1,
IIXs pe 30)¢ looal differsnses of slsvation of mush over 50 fost sre
aot at all common sithongh oA the other hand extensive flats mre rare,
The roughest poriion of the area is at the north. Here the hille are
very irregunler both in ocutlise and in swamit eleveiion end lseal
differonces of 75 feet urs oommen. Interspersed among these hillls are
#eny enclosed basims, a lmrge nusder of whish voniain lakes and ponds,
This is by all odde the most picturesque portion of the area. Fartder
south the lamdscape is a drokes plain which offers smch mere menotesons
scenary. Ieselly smsll hilis and ridges rise avove the geasrsl level.
Tho lakep and ew=mps are sot ia partially or wholly eanslcssd depreseions
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which range from a fow fosh 40 20 fset 33 depid. Xost of the lakes are
shellow and smallj Trout lake is the largest and daspest. The totad
depth of its deprossiom is adexd 130 festd,

Juiroduction.~ W Qomity is remariable for the smomciamy sf 1de
ginelal geolegys that Ls for the Jarge sise of 4he individual aress of
the same origin {P1. I, p+ 8, a2d mp), It is alse noted for ide sim-
Plicity o7 the geolegy and the Jack of festures vith a sesplex giscisl
- platerys In epite of his fast, the goeloglst is eoupelied by the
lagk of extendod viswe to treverss the regien rather fully lest some
relstively small festwre ssosps him and tius amke his rendering of the
story isvemplete, ix #1074 wan Mmde V0 viSIL every sesticn mlses
obvisusly all swamp or s}l} plais, '

epos ias~ The drift ﬂn)uith of the arsa cmoﬁd m

be divided into (a) outwesh, (b) terminel (recessionsl) morainss, {s)
drualine, (d) gromd morains, amd (s) sekerss Of thess, the first
sovers by fur the largest portion of the reglon and the second forms the
most gonapicuons topogrephic features and the mest striking scuntry.

The other festures cover only am imponsequential persemtage of the
region.

Sutvaph.~ The mosl widespread end characteristic drift deposit of
the lake reglom ¢f Vilas County ie outwash which sontalng numersus
kettlen, that is mwma. The mterial is msarly all horizon=
tally bedded sand which for the most part oontaing seattered pebdles and

2 Birgs, B. A., and Judey, C., The 1mlend lskes of Fisconsin: Wisconsim
Geoles and Rat. Hist. Survey Bil. 2Y¥, p. 129, 1914,

3 Tiwattes, F. 7., the origln asd significance of pitted owtwashs Jour,
Geology vol. 34, pp. 808-31%, 1928.
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& fow Dowiderss Seme wmall creep bedding te gemernlly pressat. Fairly
woll sorted, iutn: yory twl«ry gravels are presest 'h some placer.
The topograpdy varies fyom Joval ss soutivest of Boulder Junction {fig.
1, 2+ 33) to so mush pitted tast no spland is left Datwean the kettles;
Ahis last t7pe ie vell shews Sn the vieimity of itehes lake west of
Saymer {Tdg. % 9 1) 3 anny si-n,n the uplands betweon dhe kettlas
mmﬂh‘tﬁathaﬁcﬂﬁﬁmﬁamhaﬂm» ouse thet
the oiber sumdie fora the remmasts of & onge somtimvous plata (fig. 3,
Pe 14)s Bemy ¢f the Batiler sxtond balow tho water Sable 243 thersfere
sontaln marsbes or Jakes» The mafordity of the lakes of Vilas Comuty
are 0f this origin. They dave low sandy and in BoBt Seses wminteresting
shoress Im the Fery mmak pitted arcas (25 ressmbdlance 4 termimal
moreine is sbeiking, eapseiclly wiers bowldsrs are present (fig. 4 p.
3)e  Disvriminatien 1w m #is:tmc}t, for 48 suth onsed neither the
goerpe gravel nov slayey %11} of dsrwuinal sorsinss 1 presest. 1Ia
meay plated the deponiis are terrased lois two oF wore distinet levels,
all pitded {P2. IIZ, »s 10)s It proved impracticabls $o map the distri~
piion of such terrucss over any wxtexnded arca bevzuss of the lack ef
sogarate Lopographic maps,

an.~ Termins) moreime topogrephy consiets of knods
with intervening sagsj there is nsither a level uplend mor an equality

of summit Ievels (fig. 5, ps 35)e The termina) moraines form elevations
above the sdjacent outwash ares®. The materisl of the moraines consists
of glestal 1111, ill-assorted gravel (fig. 6, p. 15), sand, end red elay.
Bowlders are censpiowous in most terminel moraine crees. There the lanmd
is still soversd with virgin timber with its aceompamying vegetabls
mould and fallen leaves they are not eesily seen. Thres distinet
woraines, and trages of & fourth have been discriminsted as thown on

the accompunying map (Pl I, p. 2 ). Of thege only the northernmost,




Figure l.- Non-pitted outwash pluin southwest of Boulder Junc-
tion. SE. SE. 16, T. 42, R. 7 E. (Photo 4041)

Figure 2.- Muscallonge Fire Tower hill, a kame of the MKuscal-
longe Moraine rising above excessively pitted out=-
wash in vicinity of Witches Luke. SE. SW. 35, T.
41, R. 7 E. (Photo 4032)
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Figure 3.- Mesa-like remnants of excessively pitted outwash
near Bear lake. SE. NE. 24, T, 41’ R. 7 E.
(Photo 4027).

Figure 4.- Big grunite bowlder in eroded outwash. The woods
conceal & higher terrace. The bovlder wus probebly
" derived from & buried noreine as it is too large to
have been ice rafted. NE. NW. 7, T. 41, R. 8 E.
(Photo 4036)
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Figure 5.- Winegur Moreine near Stuate line Ltke showing ex-
oeseively rough topogrephy. ©&W. NW. 35, T. 44,
R. 6 E. (Photo 4057)

Figure 6.~ Kame grevel ut winchester showing very poor assort-
ment and faulting. NE. NW. 8, T. 43, R. 5 E,
(Photo 4043)



the Mﬂlm. contains a lirge asount of tili. This ¢ild 19 red

in gelor aad contains pocksts of bowldery send and red clay (figs. 7

and 85 P 3¥)¢ Jecally the surfuce i» coversd with & fev feel of pebbly
sand, The pod t411 45 bleashed to0 s yellowisk gray to deptbe of esveral
foot frem the surfess, Lakes are abundent in the keilles and soms of

the finest dodies of Water in ths area, soch as Crad lake, ere found in
this moradse, The othsr morainss, the Bowlder and the Mubeallenge, are,
sd far as sould be discovered, tamposesd wholly ef aesorted matorisl, They

osa be dirhingnished from the adjagent eutwash by the great adundance eof - 1
bu&dm; the coarsenest and ill-gsesertzeat ¢f the gravels, aad by
their topographis forwm of ridges traasverse to the direstien sf glasial
novament, Both of thezs moraines are discontimssus and ars represonted
in soms plsess by iselsted knalle of bovldery composition which rise :
fron the adjscest owiwash plaius. 3
piing.~ Drumiine wers aet knows iz this portien of ¥isconsin

previous $o the presemt survey dut Asd beem fowad ir lrem and Gogebis

countiss, Mishigan, by !anrsﬂ‘ 80 that their discovery should axeite
B0 #urprise, Napping of drgsline is exceesdingly diffisult ix ferested
country asd it ig pospible $imt more drumlins might be recegnised were
cénditions more favorable for adservetiom. Tt is probatie that many
other drusling lie buried benoath the owtwesh plaimp from wvhich omly
the highest projeet {fig. 9, p. 18).

The mapped drunling lie west and northwest of Trout lake with a
single outlying specimem just south of Highwzy 70 im T. 40, R. § K.

Df these, the lmtter may very well be I portion of a growp most of

4 Jeverstt, Frank, Swrface geclegy emd agriculiural gonditions ef
Michigans Michigan Geol. amd Blol. Survey Pub. 35, Plate I, 1917,
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Figure 7.~ Cut in bowldery red till west of Winegar. SW. SW.
34, T. 44, R. 6 E. (Photo 4056)

Figure 8.- Red clay and s&nd in kettle of Winegar Moraine
depocited while ice musses still survived.
SW. SE. 34, T. 44, E. 6 E. (Photo 4053)
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Figure 9.- Drumlin at Manitowieh Fire Tower with outwash in
foreground. NW. NW. 24, R. 42, R. 6 E. (Photo
403¢)

Figure 10.- Esker ehowing old r«ilroad cut. NE. Ew. 10, T.
42, R. 6 E. (Photo 4C37)
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whish 1408 south of the area mepped, for drumline rerely csour slone.
I3 also secmo posaidle that the etnay ridge ia the ,‘08'0;1_3.04 Bame Farm
sast of Trout lake mmy be a2 drumliin. The resegnized drumlinms raange
from lese than a quarter of a mils im length te ever three guarters

of & sile. The width varies from a third to a quarter ¢f the lengih.

The maximun known height is about 100 feet. Some #f the most accoeseibls
asd perfeot drumlins are situeted west of Boulder Junction asar the
 ¥amitewiah Fire Towsr. 4ll the cbeorved drumline have a trend aof
30 to 40° west of south. |

ground moyains.~ No trwe ground meraime, that is thim, relling
drift through which the older rock topography shows, is preseat ia the

area surveyeds AR ares sowthsast of Big Pepoome Lake im T. 43, R. 6 E,
4 bowldery, gemtly rolling, end is spperently suderlain by till. It |
vas mapped as ground moTaine Desanse of the lew relisf, but its erigim t
is doubtless sssociated with the drainage from the ige fromt at this
point which eroded and leveled s0me of the border of the Wimsgar

moraine.

Eskors.~ Eskers are ths beds of glacial streamd whish vere ¢on=-
fined by walls of ises. They sonsist of relatively low discemtinmuous |
ridges of c¢oarse, ill-assorted gravel. The discevery of eskers iz a
forested region is a metter of chence. Meny eskers are probably buried
under the ocutwash and i a few places the ice biocks vhich formed the
ksttles served to protect & portion of am esker from such cover. Dis-
crinination of eskor rammants from ac¢idental ridges between pits is
a mtier of examining tho saterial. Unless cut-o are preseat, such ex-
amination is very diffioult. Onms of the dest eskers which vas discovered
1e that crosssd by the old rallway grade in sse. 10, T. 42, R. 6 E.

(fig. 10, pe 18). It i poesibls that the ridge of eearse gravel west

of Crawling Stone lLake is really & giganmtic esker and mot a moraine as
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mapped, The Joeution of other kuows sskers $» shown on the map.
QLACIAL HISTORY

dnirodugtion.~ The glaciel histary of the reglon surveyed is, mo
far as the evidence there bbeerved poes, relstively simple. It tedls
only of the lset, or Tisconsim, glaciation whish in this region ended
4n = relatively rapid retrset of the ive fromt imtsrrupted by tires or
four halts, The times of relativsly sietionary margin resulted inm the
formation of sucosssive morainss. The eomperntive duretions of the
halts my be estimated from the size of the regpeotiive morainsesj this
¢riterion shows tiut the Zormmilonm sf the most miriherly or ¥lmegar
moruing took lengest. During emch halt f100ds 42 woler frem the
meliing dce durisd the sountry just vacated bwnsaih their loed of sedi-

ent o~ The éiroﬁion in whiek the glscier
moved in Vilag Gounty is shown by {a) the directionm of the leng azes of
the drumline Gnd eskere, {b) the trend of the torminal moraines, (e¢)
zarks on bed 1o0k, and {(d) the direction of the leng azes of many of
the lakss, A1 of thoee indicate @ motlon toward the southwest {abowt
8. 85 ¥.)s The single observed groove On & ledge beers 5, 50° W.

an of und moraine and +»= ¥hen the ico margin
of the Wisconsin glacier stood at the outermost moreime im lLimecoln
County, doubdless some drift, pessibly imeluding seme of the drumling,
wes deposited. It is possible, however, thal theee particulsr drumlins
wore mot formed umtil the ivs sdgs dad melied dack sems distance, but
they wvore undoudtedly in their present form btefore the border reached
the area surveyef as drumling are rerely found withinm ten 2ldes of the
farthost extent 6f an ice sheet. A connideradble portiom of the un-
agsorted drift or ground meraine wes undoubtedly formed during the last
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meliing of the 1¢e, .

Zirss Belt of ioe mergim.~ The first Tesord ef a halt of the ise
_margin within the Ares surveyed sensists in eoms scatiersd mpralmis
knglls 4m 7. 40, B. 5 B. ALl these are emall and of such charecter
that some might squally well e simply large eskers er poseidly ia part
hpcrfm- drusline. 3If eny definite morains wes formed, it is now ale
most wholly buried ia eutwash.

fuscellonge Noreing.~ The halt of the 1sv margln whick allowed the
depositiom ef the iundluso Norains followsd upen suth rapid meMing
of the glacler that retirememt fTOm the ares $0 the southwest wan not
complots. In hollowe, val'loya, end depressions betwesn drumlins sasees
of stagnant ice Irom a few foet i9 ta0 or three miles in widih survived
just as isolated bedies of treaps are leoft hebind during the retreat of
a dofeated army. Proiected amly by s nﬁth ef meltad~out drift accems-
lated from their own burdem, thess would ssom have Buceumbed to the sun's
rays} bt shile tis 1ce mergin was ai the Eusezlionge lorzine, vast
quantities of water flowed fram the glacier and duried the isclated lee
blecks in ssnd and gravel with ssatiered bowiders earsisd by ice bergs.
This axira cover prolonged the 1ife of wmmay of the zlacial remnanmts.
The material of the moraine itself was also worked over by water. is
originsly deposited the moralnme roee above the ouiwash plaim to the
south in only a few places, notatly at the hill where the Huscallenge
Fire Tower now stands. Near the zoraims this plain had sn elevatiom
of about 1700 feet abowe sea lovel. It sloped gemtly toward the south
end southwesis The outwash &t lac du Flumbeuu Station ie unussally
bowldery and coarse {fig. 11, p. 82). Buch stany layers are uumhu.

present elsevhere end swait diecovery by deep digging.
| Boulder Morains.- Uhat caused the alternating rapid retreats and
periods of relative stabllity of the ice murgim is not known. Certainly
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Figure 11.- Chicago and Northwestern Railroad pit, lLac du Flam-
beay Station, showing coarse bovildery gravel. Bowlders
were probebly transported in ice vergs. SE. NW. 34,
T. 41, R. 5 E. (Photo 4024)

Figure 12.- Eroded glacial drainage outlet in outwash plain
showing concentration of ice refted bowlders.
SE. SE. 5, T. 41, R. 8 E. (Photo 4034)
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in Vilas County it was not dus to melting back to pésitions whers the
glseial front wes pretacted by Pilile althougk it is true t2at as e
noraire avempulated, £t texded te proleong the halt by protsmting the
109 frem the sun., Mors likely clmnges sither iz lessl slimate or fn
nourishasot of the iee i the narth nﬁ the sausts The Bouldep
lbra;lu. Barks & reirost of aboit 6 niles:-and the dapesnition of am
outvash plsip which burisd blocks e¢f ice up t¢ abeut four miles leng
and at lerel 150 feet thicks ©Suek large blocke may have projected adove
tha sand plein. Tho deposits buried much of the fermerly deposited
terninal morains ss wall as sll the intervening ground moraing end many
drumlins. The elongatiens of meny of the ige dlocks im a nortbeeet~
southwest diregtien is doubiless pxplained by their lecation im lsw
trasts betwemm dramlip upindn, for drumlims eszur in greupys errunged
paralled is the direotfom of ise movement. Noreover, it is pessible
that preglesial or iaterglssial wulleys trended toward the southwest,
The streasms fn‘i the poy i¢e framt found lower owurses than hed pre~
vailed whem the plainm south ef the Huseallomge Norsine wee complsted.
In part this was dus $2 lower ouilets freed by the recesnion of the
=ain body of the ive and im part 4o melting of burisd ice bdlesks im
the outweash 10 the souih which opened new druisege lines (fig. 18,
ps» 22)s The rosult was to out awey a large portiom of ths high
level plain south of the Mussellonge Horaime before all of $he buried
ice ansees hod melted, for thore are mmay ketiles im the lJater draimage
lines. Large portions sf the eldsr moraine were slse eroded esxgy or
buried under outwash. Whem the ice bleeks mslted, the dowlders they
contained were dspozited im the resulting kettles or pits.

¥insgar Morelns .« 'I‘ha formetion of ths Bowlder Moralne was follewsd
by a retreat of about five miles after which a prolonged helt of the

border caweed the cdeposition of the biy Wineger Moreine. That this
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moraine is ope of recesnisn amd not of readvance is demcastrutsd Dy

the gradation of the moraise imio the pitted outwash south of it,

Bad the 1se frout retired lesg enongh $0 permit melting of the buried
ice blocks, unpittes swtvash would dave des dopomited aleng lsrge por-
tions of the dorder of the moraine. Mo such deposiis are preseat. The
Winegar moraine contains lusy watar=soried materiel than do the other
moreines of the arsa, byt thers are many kamss a:d several large patches
of pitted ocutwash, probc_shl‘: not ell mepped; withia the moraims proper.
Soms of these owtwesh plaing Bed drainage outisis over dlocks of lce

which bave since melted to form lake busins. EKettles formed whem the
isolated ige mapses which were buried im the $111 melted; imto thoae
ketiles which formed befers the surreundiag moraine was clad with
vegetation red clay, fine samd, and some ise-rafisd bowlders wers
vashed, Im Ovtoder 1927 a good ezampls of this eould bs ecen just
wost of the statien at Wizeger{ fig. B, p- 1¥). The red cclor of

the ¢lsy is probadly due te ity derivation frem red Xeuoanmawud and
Biroaial rogks t0 the north rather tham to the plqvag wp of lake
slays a9 in northeadters Uisgommin. The outwash etreans from the
Winegar Moraine also formed a plaim lower than the higher portions

of the Boulder outwash plaim. The older morainss and outwash plaine
vere extensively eroded amd duried. This wad dome before the ise
blocks had all melteds Littlo was lefi of the Boulder Moralnss The
lower pluin may be seen outting scross ihe higher pluins along High-
way 51 wast of Trout lake and southwest of Saymer. .The main level

of outwrsh from the UWlnegar Moraine is that seen &t Boulder Jumstion
{figs 1, po 13). It was itself sxtensively terracsd aleng Manitowish
River by flow coming through the outer part of the moraine when the lee

front had retired elighily farther north (Pl. III, p. 10).
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Fogtglasial).~ The glacial history ¢f the area sleses with the ccm-
pletion of the Wimegar Horsime, for after that Bo more glaeial draimage
seens 30 dave rezehed this region. This wae dus teo the abrupt norih-:
ward ¢esgoat of the land morth of the morains im Nichigan which diverted
the wsiers $o lower cutlets than those soress Yilas Csunty. ©Sinee the
close of ghei&tm the surfsce of the iud 'h: ¥ilas County hrs deert sl~
tered by (a) erosion aleng soms of the prinsipal stresma forming valleys
with & maximwn depih of 20 feet, (b) orgunie depesits in lakes and pools
forming mrehss, and {s) weathering which Bas keolinised the feldspar
af the sands %o depthe of une to t2wde feet end has oxidised ths irom-
Dearing missrals to much grester depths. In mamy places hydrous irea
oxide bes been redepoeitsd in veinleis to & depth of more than five
foot 17638 the surfase. Thsse form irregular hard dands o8 the weathered
eurface of an excagniion. Ja the red t111 reglon the goler has beon
c¢hanged by bydration and solution to yellovisk browa te a depth of

two to four feet frum the surfass.
BCORONIC GEOLLGY

Band and geavel.~ Although the largest pari of the area surveyed
is wuderlaim by outwash and other forms of assoried drift, good gruvel
is not common, MNosi of the oulwesk is fine eand. The besi stony
gravels are feund in {a) outwush ¢lses to the moraimes, (d) Eames with~
in the termminal morrives, and {@) oskers. The following list of pits
is prodadly mot compleie, for small excavatioms near swmmer resorts

28y dove estmped ebservetion.
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Bet. 24

Setn, B
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Sete 4

8es. 30

Origin

Romurks

Eang {oaker?) 2arge pit im psorly sorted

Xaxmen

Kano or
salar

Sutwanh ar

Eekar

Outwash

Ecker

Kame bBuried
in oulwashk

gravels

Sereral amall pits im snd
Bear Winohenlar

On road to Littls Ieng labe

Several pits in rather fims
aspdy gravel elong C.7. H.*w®

Roadeide pit on mev road te
Powell

largest pit in ares, 1/4 amile
lemg, 40 foet dotpj uwsed for
mm‘ by ¢, and H.%. R.B.

S town rend %o ¥Flambeau laks

on Polien soed
o rosd t8 Crad lade
tn resd to Rig lake

On Rice Sresk road

s tail of drumlin on read
to Big laky

0n road i» Flanbeauj in part
411

Bndevelpped cut on U, 5. B1
On rord te Flambean

0dd reilway cut en Blus Rill
1ene

On grownds of dNatiomad Play-
groends Assdciantisn

On sayner-Trout lake road
Ca Saymer-Trout lake road
Gy C. T, B "8*




In additien to ths adove 1ist there are mmny pite in the westhered swr~
faos 9! the oviwash or "{op Wwil” and & mumber in sush sandy maiterisl
that 118 uvse souns wmwisey. UhRy chowings of whkat seemad ¢ be good
steny grovel wors sbesrved deth ulong roads sed in the brmsd, bub a¢
these vore 20l oonfireed Wy digging, they have deen omitted. Adl the
gravel is compused ¢f hard crystallize peddles and a few psbbles of
sandsionss The gravels are inferiar fer both surfacing aud ceonersts
pazament t0 those fowd Im limestene regions. | _

$utar.~ Ondergrowmé wator supplies Bave besn daveleped only to
& vory linited extsat im the area surveyod. Tde railresd tank at
Boulder Junctlen is supplied from driven wells in the outwash, Nemy
sumner resorta have shellew Gug or drivcg wells byt others, like the
E4ate Bouse, depend Wpum leke walers Ii iz mnlikely that iarge
supplies could be écvo’hpoé st all points &5 soaras gravel is so
sealss. I many plaéss till may be found belew the outwash and above
the water lable) i stieh eliwations 18t4le water sould be ebisined
from wells, It is 1lkely that comsiderable ircm will be foxmid in the
grommd wuter at mest losalitiesy for the forest mowld and peat seumps
undoudbicdly dissclve a sonsiderable smowmt of ihat eubeiance.

gotld.~ The soils ef the arsa lliﬁ discussed havs been desaeribed
by whitson, Dummevald, amd sthers> in comnectiom with the comtroversy
over reforsetations The oap made for this report tears evidenee of
such carefwl anc painsteking work Mt of very limited knowledge eof
geology. The following table represenis the fimdings of the writer
ap to ihe true origin of the nfaral soil series described in the

roport. ‘

5 Whitson, A. R., and Dunnswald, T. J., and others, Soil survey of
Vilas anéd portions of adjoinins countiess ¥iscomein Geol., and Nat.
Nist. Sur'vey Rull. 43’ 1915.
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804} Leries
Plsiatisdd
Vilue

Antige

Origia
Putwaad, 1ittds pitted and only slightly weathered

Sutuash with s fov damesd and some toraimal moraing
whers the til) 48 covered with a fevw foed of esnd;
adoys mars siberatien than ke Fisinfield seils

Sutwashy 1ittle pitted and considerably weathersd

8andy leams,; minly termimal noraine, especinlly
the rolling phases lovel pdase imcludes muzh
deoply weatlsred owtvashs silt loams not yet in-
vedtigaied in thip aren

The stetement that & large part of thv Vilss scils was deposited
dirsstly by the Sce is an orror shicd say dave buea bessd on misteking
pitted cuiwaah for terminal moraime, ZExactly ehy the gevd Jovellowt~
wash soils at the Erusks end Ross farm morthk of Volf labe should by
mpped under the same slassilicatisn as the reugh termizal ferther

porth is not slears ¥or could the writer discorn 3y some of tie moraime
is ¢elled “rolling®™ eamd other parts level.

a knowledge of glacial geology on the part of the woille sen would mot

snly have resulied in a botter map, but it would dave seaved mueh time
is field work by sllpving intelligent imterpolatlse betwesn traverses
end of better correslistisn of the results of the several fisld workers.

CORCLUSION

Gensyals+~ Although the pressat survey covered only  portiom of

the northern lake region, it is bdelleved that it showed the gensral

type of geology which exists throughout the areas Work over a much

largsr aras will be nooessary te connest the moraimes imto the goneral

history of ihe recession of the Wisconein ice shest, but the problems

of the arigim of tho lesser fopogrephic featnreew suck as the lakes have

betn wolved.

~ Fo T. Thweiles, Jenuary 17, 1928

The writor is convinped that




