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' ITRODOCTION

M" m—u; tlo ftcld season of 1928 tbo mm'o K
work cn glacisl seclea was much scattered. hrk s «m (s) in
Outagemie County whore 4 tomnships were surveyeé end 2 rocomitcro@,
(b) in Shavano Couaty mhere imcluding thae Kencminee Indisn 'Rooorvatﬁ.oq
10 townships were studied, (o) in Oeento Ceunty where 19 tmchun nere
oovered, aud (d) u haghu emm where a ntth over 9 townships
were eoaplotod. The yoar'a total i.. #2 tomhip- er about 1512 lquro.
miles. The srea covored ia‘ hard to eampars with that doae in previous
years, for a eonsiderable portion (abmt. 4 Mmﬂ?t) s very eketohy
reconnaissance. The nttern boundary of the anrny in lenglede Mty o
m!eﬁharquchpnitmwduomﬁnthomu
1929 when it would have been ehesper to work much of t_hh rogion frg
a base farther weste | |

Iime.~ Field work began June 20 and ended Qotober 50. This
period was interrupted by two visits to Madison which were sompenssted .-
for by work on Sundaye enéd holidays end by a visit to Madisoa for a
field conference with Br. Panl Woldstedt of the Pruseian Geologieal
Survey, August 28 to September 1. During the visits to Madison
necessery work on well records was done without pay. Two days in
Ootober were dsvoted to finishing a gap left in the survey of Vilas
County in 1927. In the totel of 112 days, 105 days were occupied
with field work gnmd 7 'm.n travel.

Acknowledgmenis.« The writer was assisted by G. 7. Owen, A. 7.
Eberhardt, and the late V. U. Hanson, easch of whom werked about




iz 'v"nu. Mu m m % liuhn M“‘O. logging mgiaur

oa the !ndhakeusu“ for tmmﬁuﬁnnmmmml- B

- road,snd to other ””ﬂ Qf th Indien l’ornt Service for npo L

and intomu.en.. w o*t.hor poruu, too: mncrou to mtun, |

assisted the pu'ty dm-i.ng the summer . 4
Methods .~ No mmﬁm in methode wers a&opt.u in 1923.

The same Ohevrolet ecach was ussd as im the survey of Viles cmm

in 1927. The uquur- were Black Creek, Gillett, laksweod,

Ianglade, Trout hh. nd Bbm. _ 'n» primt)tl difﬂnny -

cmtered wes thp hek ot accnnte mps. In Bany localitiee tt

took more time to find cut vhere one was than to make the nRscessary

shesrvations em the scelego G tomship (2. 33, R. W E.) bas
no reads mmer cad othora have eaw a few, none of whick was

shom o.ceun‘hii Y -li’ m mc available to thc mm. lt -

wes necessary to traverse long distances of rmdt, mu-. M
logging railrosds with the Brunton eccmpass. Om railrosds this
proved accscurate, in fact mach betiter than loecations givea by

loggers, but en treils end winding rosds slosures were universally

poor. The writer is firmly oonvinced that the uee of a light plans-
table and open sight alidale run by the seeistant (as is the sustom
on the Soil Survey) would materislly expedite the work and be a
decided economy. In this ecmnection it muet be resiized that mo
survey, however new and 'nmato, can possibly show all the logging
trails and abandoned railroad gradee which the geologist must travel
if he desires to get oven a passable ides of the glacial geology

of the forested towmships. Work in Lenglede Ocunty was facilitated
by the loan of a new and feirly securate ecumty atles by the clerk
of the Town of White Labe. It must also be reallizod that any mistake

- 2w




12 Locatdon whieh caee gote Tocordsd 1n the Botes essts far mere
to coruetﬂnnte cpond 13-lifuo-'m# tm 1o get ;Qcirato
louttm ut ttnt. The- rocmum of the Meacminse. !aﬂ.ln
Rourutton tn the- f‘l ml elloved Lor it s peuihlo enly boe
canse cf the . mh hpegnrhh hn »ep made by the Indisa Porest
Service. m- map is out of date in eulture and weries iLn aseurecy
h different places but 1-- nevertheless infinitely npor;or to the
best counly upo.

. -M“' The uu high nhunt of phﬂ-esn?hio wark in-
augurated in 1927 was mﬁm«uﬁmmnm. ‘Some
trouble was experisnced at the photagraphers, 'homor; _'tat au
roll wes almost cut-irois deetrayed -by-'arohc-tmlcpmb As an
oxpethm a Prm | 1 9 camere nls post card size eut ttlu uo
tried Mt Wt has a double extamaion bollews had ihat
distand views cam be taken mish better than with a emaller .mtm
ment. Eastaan panchromatie film was uséd in order to try out its
haso-poutnti.nj powere with strong filters. l.q of the pictares
with this camera were takea by A. T. Eberbardt. At first sooi roe
sults were noﬁrod, but, on the photognyinr'l crni.e.iu. that the
filme were mnch overexposed, exposures ure-ent to such an cﬂent
Wat the results were extremely poor. Later exposures were eame=
what increased, but the negatives were still n_ndoroxpood. The
only conclusions possible ere: (a) the latitude of izpoouro of
Eastasn panchramatic ﬁ.i_l_ is very slight so that it is almost ime
poseible to time the exposures aecurately emough to get the in=
tondgd.lusth, end (b) the ml_.aim are not uniform, possibly
beeause of a recent effort te spped up this film for portrait Vmo.
The last part of the sesson & little Agfa portrait film was used,

-3 e




ht treabio e oxporieuod with (c) tibratien of the film u tllo

" mm « -mr days m (b) umu:. .t.mun; the filas- in the
_bolders, ‘The writer alee exporizented at his om expense with In- |
:"porm pmnu-m roll fila which is better taan m dat mot
‘equal _;to ren orthochromatic filme, It certainly is not worth the
'-mrlyAdonbled eost of fih and dwelopins. m---nyrit.r eannot
recommend the use for landsespe work of any passhrosatic fila tims
for tried.

_ -gmﬂ on Aurotd elmtim vere 'akn in tho un sa¥ ae
?turug the twe wevtonc yem. :!ho bm roult.o were umod by
Haneen and Ovem who had previcas oxprm;o"m?no work. Oome
pantivciy 1ittle offiee revisica was nesded and u the whole the
ruulta ef the seasca can be claseed as uuomwy ‘nn ean® 50-
foot emr maps vere contimnsd. ' 4

M«- The cost of the 1928 work is distributed under the
same hoade as in previocus years an Lhe sssumption that the living
costs of tho aseistants, which were paid cut of their salaries, wers
the same as those of the writer. ' | s
Sahri.n...............................31,55.61 2 5.5 per cent
Travel (8,065 R1108)ecccccricecccnreace. Gh5.28  2h.6

u"m....o.conoo.occoo.ooooooooonooooo 515072 1208

n’c.llmm.oo'oooooooococooco'oco'oc 2.“ L

Photogrl.plv..n..'.u........-..u..-... » 2 ’06

$2,621. 100.0

Oost per square Bilse.cccceiceccccccccs  $loTh

Miles per day (including to and from »
hdi'a)t‘..o.......ooooco-ooooo.co'. 12

um “.t pOl‘ dqtooooooooooooooooooc ’2.51

Sqmro miles per work d”ooaoooo-i-ooo. 1~.~

Total coet of party per dey from
mi‘a..aoaoooo'oonococccooocoooo-.o ’25.42

The inerease in cost per squars mile is mainly chergeable to the

charscter of the northern part of the sres. It is mot far different

fron the $1.65 per squsre mile of the Vilas Oounty work ia 1927. It
el =




m tmn areas of t-u-tul moreins aotth of Blton took several

' ,«5?“7&& nrk ‘withont t“iu tvmu to s» seiemtifie results.

R 13 muu. homer. that the reilwey ‘ndn sbould be traversed if

-' _foru’ﬁhﬁngoznthnathtﬂuywucm&upthenpyusdm
fr. the ocuteide of this large ussettled area The cost of sprvey-
ing T. 33, R. 14 E., whick was almost ail deae «i foot, was about

$5+90 per mm mile if th aversge eutip& m 1. used as a basis
of oemuun !hca this work e tenﬂem, tho writer wee still
| "tn oomidonbh douht as o the oorreot cluoiﬁ.uuon of same of

7 tho areas, 00 dense is the forest oovere mﬂ.g tho wvork from h.ho-
wmmrmmam* ﬂsmdmﬂuuumuu
'a)m mm 82.151»: oqnnauo» l&ghuvug eo-m in the
mmdwum‘hthmh, mmuamncmnun '
percentage that living bears to total oouq_ _na poreentags of cost
of travel was notably decreased because more foot work was dome uul |
more headquarters were used. It ehould de noted, hovwever, thet thie
did not decrsase total cost per equare mile. u‘;amu base map e
wculd ocut costs mere than any other Nu, for then it would bde
Pessible to plan work systemstically instead of baving first to
map the main roadstend then go back end explore side roads and
traile from that base. The visit to shew Dr. Woldstedt some drift
phencmena in southern Wisconsim, a necessary courtesy to a sember
of enotber geological survey, was at the writer's expense.

Late fall work.e It has been the custom %o carry en with fisld

work until the first of November, tut the writer's experionece in
1928 raised grave doubts in his mind as to the wisdom of such &
practice. The advantages of such late work are absence of (a)

e 5w




N

: _7 " ﬁ‘ (3) lonqutu» oo uw aro: (a) shart days,
' i;',(b) nagn percentage of raizy and fogsy days when work in brush s
tlnwt upuublo, (G) utmh poor reads otf m main highways,
| .(t) tloddod sEaps and nnm- Dnr:hg 1926 Ws ia the brush
uﬂ tlnn dumttnﬂ o uiw eh.v‘ and verk eleng rosds eub~
otituted, & policy which led to lack of santinaity of work. It
~mst be realized that in mamy seasans the leaves do not fall until
th. middle of Qotober and that after that snow may came at eny time.
%o quots Hemesn: *Ia the sumer you oan sse five foot into the brusk
' and in the fall sbout 25 feet' demomstrates that the absence of leaves
doos net evarywhore facilitate vork o a material extent. It is

doudtful if ia unhmun !mm it offsete the disadvantages of

late fall work.

DFk«e It has rarely pnud poseible to come

ploto ell the d:‘ﬁ.eo 30tk {n the field svenr lhn all the work ea elee
vations has bun given over to the muhnt. In the case of cortain
assisctante & large amount of help had to.be givom them in this work
and after that their work has in scme izstances noeded mich 0orrece
tien in the office. After the field ccasom it is also nseessary to
80rt the notes into correct _orﬁcr of pages, fiaish coloring the plats,
insert names of ccunties, ehesk indexing of photographs, complete
aresl and toposraph‘ie- aaps, make maps for report,and ‘write the
reporte The two veeks Pay allowed for tiais (not included im the
foregoing account) doss not begin to pay for the tm occupied in
these taskes. Mo drafting has ever Deen dene in the office either

to prepare maps for the field or for the report.

w6




| .b of the ded J‘om. Imerm axpomres of pre<Oamdrian ignecus

: . _ | ¥
- end mstamorphic rooks are pressat in the vicinity ef Mountainm and

m the flasks of MoCaslin Moumiain om the north lime of Geonto
Oamty. There are oaly a fow outerops in langlede Oounty and none

" in the regiem surbeyed h-mw. Oounty elthough drilling shows
grandte bu Took ot Blask Oreek. The rocks of the Bowmtaln distriet

.»uut mmy or coxres grdqp-l unk srtnhou m granite porphyry

| which is so eonspicucus further seath in tho Indian Reservation is
not sbundaat. Some red rhycliis is present. The granites form hills

i upum-maae M in height; ‘tho ton derived its mame from -

these, w;a areas oonsist or a:blaek m:ltio reek componly cslled
';rm-uqo' much of which is mere or less oqhiotm 8o that most
ontcropa- cro denoted as schiet on the field maps. no best knom
oceanrrénce u the striking Butlers Rock which riuo to about 160 feet -
from o flat sand plaiz, Mﬁo is tand all nm tho north Ii.no
omethudhtbomrthMaf!. 35, a. 1A B, lnro i.thu
- been mapped in detail by Wheelright in the search for irom ore. Thunder
Mountein in Marinette Ocunty ard McOaslin Nountain i{n Forest and
Marinetts couaties were also visited. Both are hard vitrecus gray

and pink ;qmu'. which resembles that of Rib Hill rather than that
of Waterloo 'md Baraboo. The former reaches an ostimated elevation of
1575, the latter 1605. Thunder lmtdn is universally called Blue
Ianntd.n in Oeanto Oowumty. lc irea formation float or red drift was
Md near either qunm.o area and the writer ouggut- that beth

are inclusione in an immense mass of intrusive granite. It is highly

el




- improbadle that axy smrehmatadle iron ore will ever be found
' asar them., Hornblende nhut ocsurs ia northern langlade Oounty

el in the well at @illett, The prodadle distridution of the

dod rosks is mzum n rwu I (Pe 9)e

M latpm of Paleozole sediments were

found ia ooutborn Oocento und in Shaweno and Gutagamie eomtin.

Those bghg %o the Blaek River éolc_i_.tc, 8t. Peter sandstone,
loser ﬁp”ha dclamite, end Jardan (1) eandetoss. Ho lower forma~

S mﬁm mn bocmt oftho dritteomv The mappiag of the

higher for-tténn by tlo older geclogieal survey was resecnably
oorrect. but ﬂu border betweea the sendstons and pre=Casbrien
memmmmm..mwwﬂ-rwim»m
hui.o of ﬁlh Ihieh mih Wﬂ.&n bed rock at Black Oreek,
@illett, m Mag, p!.u the evidence of loecal granite bowldoro.
It is recognised that there are many isolated outliere of ssndstone
itthh; the general .-pro-eighrim areg, btat the mimber of wells
bottamed 13 rock is emtirely imeuffieient to permit of accurate

mapping of these, Mo good sections of Paleozoie rooks wers found

in the area surveyed in 1928.
PREGLACIAL BOPCORAPHY

Pre-Cambrian arece.- As in previous years no detailed studies
of preglacial tepography wore possible.r Much of the srea is un-
settled with few nlio of any kind. Where there are welis most of
them are ehallow and end in drift. The numerous bewldere of the
pre<Cambrian ares make it wnsertain in many instances that bed
rock has been resched. Arcund Mountain f.he preseat configuration of
the country ie apparently not far different from tne preglacial

w8e




PLATE I

BED ROCK GKOLOGY OF PART OF NORTHEASTERN WISCONSIN
F. T. Thwaites, 1926-1928

Galena~Black River dolomites

St. Peter sandetone

Lower Magnesian dolomite

Cambrian sandstones, undifferentiated

Pre-Cambrien~-mainly granite

Scale 1 inch = 8 gpiles

Contour interval = 100 feet
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. tgyogmﬂv. but to the mt and north little informetiom is available.

It is apmm, honnr, mt the relief of the granite mfno 1ie
for th‘mt ‘part much less than that of the preseat topegraphy ee

threugbntmﬂ. of the area ocuterops are sanfingd (o lowlands. The

doep valley at !iuk Oreek was imvestigetod with cars, for the rock
-ﬁnzﬁﬁén there ia less then 280 feet nbove sea level, As noted in
prGﬁ.m reports, no outlet to south or west seems possible. A
recent lo?sl et Seymsar sleng the low ground to the northeast found
rock at about 60O fest elevation. $he cowntry to the scutheast, 8o
far s nov kmow fram informatiom given by well drillers, has no deep
ti_ngd. valleys. Any outlet to either northgnt or southsset seams too

narrov. If this oenclusion is oorrect, the area neer Black Oreek is

& hele vhich might be explained either by (a) glacial eresien, or

(») varping of the land.
“_ Glacial erotien sost of the dolomite ridges seems improbable.

Downewarping to the mortheast as suggestriby the depth of the Great

lakes seams abl present the most plausible suggestion. Under this

view the former outlet of the valley was to the west via Wolf River.
g alee30io arca.- For the mest part the dri.tt is thin m the

4 Paleozeic ares. Most ot the wells reach rock at less than 100 feet

and outerops are abundante No attempt was made ¢o map the detalls
of this rather x_lunotbnons topography. A deep valley pesses through
Gillett, but its extensica to the east is as yet unkmown. Another
filled velley which certainly discharged toward the west ie found

Jjust north of Richols.
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| GLACIAL GEOLOGY |
© Middle Wiesensin or Gray Brift
M.- The Middle Wisconsin or Grey Drift was studlied

sa aorthern Qeonto County, langlade County, and in the narthern pore

) ‘Gt.d the Indian Reservstion of Shawano Myq Brift of both

the .&ntn_ Bay and langlede lobes was observed.
 Materisl.e The Gray Drift of the Green Bay Lobe contains a cone
slderable poroentage of dolcmige pebbles; that of the langlade lLobe

. has Bone. The northern drift is aleo charscterized by the large

B

smount of trap and other rocks dorived from the Keswnawan. All the
~ #l11 s very sandy and deep cuts in which it may be studied are rere.
] !n.ﬂ.y all the pebble comnts ere from outwash. It is difficult to

B zet &ood pebble counts L_n mich of the merthern eountry om sceount of

laok of cosrse uaweathered steny msterial. Nine eeumis frem érift of
the langlade Lode indicate that gramite is about 41 1/2 per oeat,

_ basic ummm(nbbre, dlabase, and basalt) about 22 per cemt, and
‘quartzite abeut 10 1/2 per eent of the pohblu. ‘The remainder is
- largely campossd of Koweenawen folsite, thyolits, and red _mﬂom,

as well a9 diorite and iron formation. The northerly derivatien of
these rocks is evident. The drift of the Green Bay Lebe does not
differ markedly from that discovered in former sarveys. Over oone
siderable areas, however, outwash from the langlade Lobe entered
territory veoated by Green Bay ise snd picked up more or less material
from the local morainee. For inatance at lhite lake an esker shows
36 per oceat dolomite pebbles although within less than half a mile
the cutwesh conteins only 6 per cent of ths eame kind of reoki.
Mized gravels with only a few dolomite pebbles extend down the Wolf
Valley to within a few miles of Shawano. Data on differentiation of
“ll ®
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the labes mist be derived frem counts in nhu, tnn, m Wll.

.li.thi-n the northera part of the distrist the m of dolcaite

peddles in the drift of the Green Bay Lobe veriss from 92 oa dolomite
 bed yoek to 26 on the granite. B8till iucr'pe,rm- ere unicudtedly

_miztares with langlade Lobe drift. Differeatistion oen be meds caly

on the dasis of dolcadte pebbles, for drift frem she Butlers Rosk
‘nqntm is wery sbundant in Oconte Om and m&u frea locel

sources is also oonspimnn.
Zopegrephy.~ The Orey Drift displays ite charustaristie rough

"'t;epeguplv throughout the distriet surveyed in 1928. The u“uholy

rugged morains and pitted plains of northern Qsonto County are kmown

- locally as "Bed lands". Tormimn] merainse, ground moraines, drumlins,
- putwesh, oéors. ith beds ere mspped.

Mﬂt As lho‘ !.l Plste xI (P' 15)! tho OCuter

_ mdﬁo&enwmoulwur. Bl,a.lzl.ndtneod

into the great merainie oe-plex of eastern lenglade Oounty betwsan
Elton and Wolf River. This vast ares is the hrsut rugged moreine

. tme fu‘ diw by the writer. The anti.ro mrdn.io cenplox rises

300 te 400 feet above the Wolf River to tho ncrtheast; needless to eay
ite rendering ea the topographic mep by the writer was very much
smnltzed.' The highest elevation appears to be in the MNE. NE. sec.
18, T. 32, Re 13 E. where a hill by the side of County Highway "E'
rises to approxizmately 1800 feot._ An area of over two tomhip; ;c
vittually uninhabited end is crossed only by two county trunk highe
ways which connect Pearson and Lily respsctively with Antigo. Il;ast

‘of the moraine has been logged 6::, but there is much standing timber

vhose removal is very oxpensive on account of the complex topography.
One cennot bdut admire the ingenuity of the engineers who laid out

@ 12 -
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PLATE 11

GLACIAL GEOLOGY OF PART OF NORTHEASTERN WISCONSIN
F. T. Thwaites, 1926-1928

Terminal moraine ‘ / /42
Qround moraine including overridden outwash
Drumlins of red till e i.

LATE WISCONSIN Outwash
(Red drift) :
Terminal moraines of gray till overridden
by Late Wisconsin ice
Drumlins of gray till overridden and

8lightly eltered by Late Wisconsin ice

Shore lines of marginal lakes

Terminal moraine

Ground moraine

MIDDLE WISCONSIN Drumlins : e 1
(Gray drift)

OQutwash 1?1,5, ”.nﬁ
Shore lines of marginal lakes (:j::::::j\
(e

PRE-WISCONS IN Terminal moraine

Ground moraine
Striae shown by arrows

Eskers not shown

Scale 1 inch = 8 miles
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- the legghg railroads u this work -ut have been &on‘ before the

timber was removed. The burmedecver parte of this lonhh ‘somplex
ere some of acus of the widest landscapes to be ssea short of the
wostern desert. The meraime ie largely i1l although suts show

some kume gravels. A few small patches of pitted cutwash are inter=
sporsed among the be'lderj hille; most of these sandy spots are 8o
small that they haé to be oﬁitted on the final map. Ia ons plaece
(1ine betweea seos. 15 and 16, T+ 32, R. 12 B.) red and yollowish gray,
poesidly varved, eilts and clays Were found -ag;oczatod with send.
Rain forced abandﬁnant of work.tn the vieinity, however, before

A full cbeervaticas co_ald be made.

Northeast of Welf River thn moreinas trend northsastesouthwest

and are for less ecmple§ in topography. m moraine Thich trende

northeast from ths narrows Qf.tl,n Solf Valley belew Lily te the northe
east corner of langlede County is :olafivél’s smooth end oonteine only
a cemparatively mall nwber of kettles. Its groat h-ei.ght (aboat 1755
foot) at Ada Laks Piretower, is evidently due to the feot that it

. ewerlies a qu&rtzite hill. Farther sast aleng the north line of

Oconto Oounty the high hills are rolatiniy amooth although the sides
are gullied. Mapping ae terminsl morasine is largely based on the
presence of some coarse kames gravels. A large area of the uplend in
northeastern lenglade County is so flat tﬁat. it wes excluded frem the
terainal claseification although it forms a distinet drift ridge.
Recessionsl morsines sre of a canfused snd indeterminate eharact?r

vithin the area of tho langlade lobe. Scme of the higher hills are

- probably druillns liks those found neer Orandon, but the fact that

the work in this region was almost entirely done on thick rainy
days prevented final conclusions from being reachedes It had been
© lf -




hoped %o reneh this arsa in 1929 under more fuoublo uathor 00N«
dit.ionl oo that werk buk frea the roo.dt conld be cenpleted.

'it.hin the Grooa Ba.y Leho area the reoouimi aoraines are
for the most part leak ia hnghde Oounty. In the western part of the
Indien Reservation the -.‘-grm ttnhar‘ oven when bare prevents suffiw
eion‘\". view te .be aboolugely eertain ;1‘ the mapping given. This
mapping was based upoﬁ observations aloag roads and trails with the
help of contours cn the timber elassificatiocn map. Perther east, howe
ever, a series of rogged, although in manyphases flatetopped, moraines
extsnde frea the berder of the Red Brift in T. 28, R. 15 E. to the
northeast corner of Oconte County. These moralhes connect with the
Caroline Series of the 1926 report ea Shawene m. As they are
io such better developed to‘tho north, it seeme ss if they sre better
" glven » new name, the Im‘bo.in Morainic Series.

Ground _n_gga:lne.— Yery littlo ground morains is found within the
area of Grey Drift. The emeoth uplands of T. 35, R. 14 B., where the
_Oﬁonto Oompeny is no¥ cwtting, are nearly level and very bowldery. .AA
well at Cemp 25 ;- about 100 feet deep in drift. 8ome rock sutereps
were found both by the writer and by Wheelright, meerly all ef which
are on the lower land. ﬁoro this area clear, there lonid be no doudt
of its classification, but uﬁder the circumstances the writer wishes to
reserve final judgmsnt until more of the area has been seen farther
north. Several smell ar.eu of smooth bowldery ground moraine were
mapped in the southera part of the Réogrvat.ion. As sizmilar smooth
areas are no'l_'. at all uncommon on the crests of undoubted terminals
in this srea, discriminaticn is moet difficult. In general omly smooth
lowlands were mapped as ground morsine. Seme smooth till areas near

Breed are now mapped as lake bed although deseribed in the notes as

ground moraine.




. Bruslins.e Dissriminatisn of drwalins in euteover or forest eountry
is not easy. a.nuwuaoe is the nonsvesogaitien of the drumlins
arcund Wittenberg by soveral _o:péimu glacial _tsologim who
visited the couatry provicus to 1926. The writer for some time failed
to roc@:o_ the feow imperfect drumline of mfhern langlade Ocunty
and was not at all ‘wo of the drumlins in T. 34, 8_.- 12 ‘Eo @ntil he
had seen samo better eleared eanmples farther north whsa going te Trout
lake. In the 1ndisn Reservation, however, drumlins are nmmerous and
~ perfect. Their um::g 1% so brief a time was possible only oa
aceocunt of the neoairctc ﬁau up; These hills ar.o Qot rock eored and
ehew absolutely no rosck cuterops although ledgee ers enmmen in low
ground betweea the drumlins. Many of theso drumlins are imperfect on
account of recessicmal morainic deposits. A good example of sach a
modified drumlin group is at Xinepowey Pireteser in Te 29, R. 15 E.

Quiwashe~ A very large part of the Gray Drift area is waderlain
by pitted oﬁtmh. A little nonspitted ontinh{ was studied at the
eastern end of the Antigo Plaim in T.'s. 31 and 32, Re 12 B As in
arsas ﬁrthar south the moraines and icioeiciod cutwash torraces fora
a giant steircass rising toward the nerthwest. Along Wolf and Oepato
rivers the stairs are mutilated by non=pitted terraees of ncrthera
or langlade Lobe gravels. These terraces are very well lhém in the
cleared areas esleng Wolf River mear langlade in T. 31, R. 14 E. and
in same of the Reservation.

Eskers.~ Eskers are not common in the Gray Drift although the
conditions of forest end brush cover make their recognition very diffi.
culte The gravel pit just north of White lake is im an esker which
lies within a recessionsl moraines The gravel pit near the school
house in lLily may be in a short esker but was mapped as a kame.
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M&‘ Beds of glacisl lakes which were formed during the
retrest of the Gray iee have thus far not beem distinguiehed ezoept
pessidly ia-Gcamto Oomtys umom from T. 29, Re 16 B. northe
aorﬁhbcgiorly'llen; the foot dt:tho;oaoiorqpatt morsine (la Bells
let&ino) of tho Muuntaip Series is a wlyloul sand plaia almost
wholly vithout kettles. Erceptions Amstifs) the basia ef Anderson
leko whieh 1les sar to one of the several isolated hills which rise
from this plain, and (b) a district scuth of Fredemburg (Te 20,

Re 16 B.)e The “ielands" coasiet of both ton;ui and ground moraine
of the quy~nrif; ae ut.irqod and farther anrth.of granite end greens
stone as at Waupee Rock. large §crt'-of this erea are covered with
‘sand dunes. Toward the southeast, north of Suring, red varved clays
are abandant but may be,and i.ndou probably are, of Red ngo.. Thise
same plain extends up to the northengt'cornpr-ér Oomte Ocuaty but

is there pitted and comtains several lakes. Ihe.enxiro ares was
described in the notes ae cutwash and it is prodable that g portion
of it, 1like the typical pitted plain near Predendturg, is of that
origin. It is suggestive, hpwove;; thnt.(a) the aonepitted plain

18 bordered by &he 900 foot contear, the Predemburg plainm being just
at that level, (b) the entire area of eand plain, with the above ez
ception, ie nearly deveid of pebbles or gravel, (c¢) the plain does not
slope uniformly to the southwest ae do the higher true ocutwash plains
farther west dat is deoidedly rolling in longitudinal eection, and
(d) the soil on till areas below the 900 foot line ie much heavier
than is common., The writer after long coneideration of the data
asgsembled in the field, therefore, maps all the land below about

900 feet as a lake bede As no beaches or definite deltae were dise
eovered at this level, thioloonblnoton must be held subject to

revision, if work is ever resumed.




M_t_d : | eke deposits.- Deposits ef Barly laks Oshkosh have been
found in sece 4, T. 22, Re 16 E. and in sec. 18, T. 22, R. 18 B. The
fomr oscurrence is at elevation 835 and the latter at 845. Both were

-dieturbed hy tha later or Red Glaciation bdut may be presumed to mark
:the 850 foot stage of the lake. ona glaclial geology field trip in
1929 the writer also found beach gravels east of Lake Winnebago near
the W. 1/4 corner sece 16, T 16, Re 18 BE. at considerably above 820
feet and a delta at 1000 feet in eeoe 29, Te 16, R. 18 Be The former
‘may mark the 830 foot, level, but the latter must assuredly have been
deposited in a marginal 1a§e fon_zod while the ice still rested against
the Riagara Escarpment at Oakfield. In Oconto County delta gravels
~were found south of Gillett on 8+ T. He 32 at elevation about 880.
The gravei terraee west of Bﬁderhill at elevation 830 strongly suggests
‘a delts in Berly Glaoial lake Oshkoshe It is distinct from the outwash
.terrace at the old railro;é gravel pit between Underhill and Mosling
which is graded tc a mich lower level. It is true no red till was
discovered on top, but so mny instances have been discovered where
this depbnit is so thin as to be unrecognizable thet the few cuts
examined cannot be considered as decisive evidence. The delta of
the northwest part of T« 27, Re 16 E. in 8hawano Ocunty which was
discoveréd in 1926 has a suumit elevation of at least 875, Deltas
south of New London reach altitudes of about 865 feet. These date
demonstrate that Early Glacial lake Oshkosh extended much farther
east then was at firet .thoug!t possible. The subject is discussed
more fully under glacial history.

Waupsea clay pitee An interesting exposure of clays of Early
Glacial Leke Oshkosh was discovered in the valley of Waupaca River

»1l8 o




o :;hy Gensen in the course of resd naterial worke. m, writer did not

L ‘the ‘bed of Leter Glacial lake Oshkosh and saw no reason to follow

~ the following sectien in the benk morth of the pit end in boringe

FY

visit thi' locnlity in 1927 as he wes satisfied that the area is

_'t_gbo'r.iver oo foote  No eign of the pit could be seen at that time

tre_- .t.-he route traverned.. The finding of th!.u. exposure, interesting
as it is, did not in any way change the writer's mepping or interpreta~
tion of the geologic history of the region as given in the 1927 report.
Failure to find it is explicasble becsuse the vicinity is devoid of

features importent for the parpose of the survey. For the same

reasen little work was done at the New Londoa pite Wnen visited in |
| October 1928 the Waupace pit showed a good exposure of varved clsy,
the lower pert of shiech is highly foldeds This deposit was studied
: :.n detail by E. W. Elleworth for a bachelor thesis. The varve curve

sade by him has been correlated by DeSser with both New Londom end

' Manitowoo. Buckley! states that whem he visited this locality a
stripping of 3 to 0 feet of "boulder clay' was being removed.

A visit on Jume 20, 1529 in ocapany with Ellsworth disclosed

made .by the owners;

Feet
4, Ti11, red, pebdbly, formerly worked for
brick clay 3
3« 8and, silw, reddish brgwn to gray, stonee
less 80
2¢ Clsy, varvod, suzmer leyers gray, winter
red 7 176
le Bed roek (7) -

At the pit on the floodplain of the Weupaca the clays are covered

1, Buckley, E. R., Olays and clay industrises of Wisconsin: Wiscomsin
Geol. end Hat. Hist. Burvey,Bulle. 7, pPe 129, 1901.
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with & few feet of postglacial river gravel. The strippiag seen
by Buckley was a mizture of Nose 3 and 4, |

Late Wiscensin or Red Drift

gtrodaﬁgg- The border of the late Wisconsin or Red Drift
crosses the _aioa diegonally from the west line of T. 28, R. 15 R.
%o the east line of T. 31, R. 18 E. near White Potato leke. It was
also seen in Te 32, Re 19 R. by the writer while oz a f.rip_ to Marie
netts te repair thc cer. This border is indeﬁn_.tto end irregulsr
by reason of (a) trinneee of the marginal deposits, (b) cover by
eand dunes, and (c) burisl by leke deposits. Terminsl morains,
~ ground moraine, dnal!.nn, oatwash, deltas, eskers, and lake deposits
wore mappeds |

2ill.~ Conaiderable etady was made of the character of the fine
material of the Red Till as campared with that cf lake clays. It wee
found that it is auch more 3111{, and gritty than are lske sediments.
The color varies, perticularly with the moisture eemditions, but cn
the whole 1s decidedly lighter than the dark red till of the Wolfw
Fex Beeine. This acccunte for the conclusion of the earlier soile
men not to map the Red Drift of Oconto County as *3uperior® or
'Keu'unee“ tut instead ae "Ooloma". 8Study of these doposign at
Eepth, ho;enr, leaves no doubt as to the identity of the Red Till
of Oconto Qounty with that found farther south. The writer noted
when cn an automobile trip to Manistique, Michigan, that the till
north of Menaminee, Michigen, is not red but that & piak color is
apparent in the surficial till near Menietique.

Terminal meraines.. It is now rec;ognized that there ie no

—_— .




| definite terainal earains st the border ef the lats Wiscemsin.
The e.:oim and Thoratea moraines of the 1926 usd 1927 reports are
pcttﬁvoly rocogﬁizod as the ssuthern sxtension et m Nomntain
Norainie Series suporfisially modified by the Red Drift. It s,
therefore, concluded to ahndon %he use of thentom and to ochange
the mapping of this district to show overridden Qreg moraines instead
of Red moraines. The high moraina]l hills west of Suring are known
fram the expesures in gravel pits en the east side to be Gray depcsits
_medified by the Red Brift. The only terminal which is meinly ecemposed
of red till is the Briartcn and wlthin even that deep cuts commonly
ehow gray drift. This moreine has nov been traced _fras the southeast
eerner of T. 22, Re 17 B+ to the east line of T. 31, R. 19 E. In the
scuth the Briarton Moreine is about 35 mlles éast of the border of
Rhe Red Drift but at tﬁe north this distance eannot possibly be lo_re'
than a few miles alté:wgh a covering ef lake deposits end cutwash pre-
vents oactieuurhmt.. A point of particular interest which could
not be finally settled is the scutheastern extension of the Briartoa.
The mepping meer lackville in T. 22, R+ 17 E. clearly shows, however,
that this moraine turns southeasterly and crosses Fox Ri.v-ori below
Appletons It may be presumed that the Briarton is to he correlated
with the broad moraine which reachés lake Michigen just north of_ ﬁo
Rivers and wnich is the same thing as the Manistee Moreine of Michie
gan, but the northesetward extension of the moraine esmnot ke foree
casted with preee_nt knowledgzes It is bard to draw the line between
the terminal and ground moraine of the Red Drift. In eastern Shawano
County knolle of red till with steep sides become progressively
farther and fart.hu‘qartﬂ with nearly flat till between until one

, oo
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- oan BoO longor Justly generalize the whole as a toniml.

ﬂ a.ino.- Larger aress of ground moraine occur in the

' ’m Brift than ia the aru Brift region. This s ozplioablo by (a)
_th. more oh.yoy character of the till and (b) the presencs of hr;a

_sreas of dolonito upland: Typieal red grouud moraine is gontly reluu

to flat; loeally steepwsided dolomite capped hills rise above the
general surface. The fact that the asjor portioa of T. 28, R. 16 B.
and a portion of the nmorth part of T, 27, R. 16 B. has been mappsd
as geound soraine may oxcite surprise. This distriet ﬁnrtichlly
resembles a pitted plain btut tho. surface soil is dune sand. k;hl

- of oonsiderable depth cccupy some of the kettles end arcand t.h-

pebbles are ccumon. On the southwest near Keshena the dunes die out
upen typical red $111 ground moraine. '!l.o test pits were put down
within the eand dune ares. Ome was bbandomed in sand at 8 1/2 feet;
the other stz\ick glacial gravel. The writer ia. ccnvinced that this
is a pitted plain of Gray age.later overridden by the Red ice and
after that medified by wind-blown sand. ‘
Drumlins.~ Nortk of Gillett in P, 28, R. 17 B. there are some
faint imperfeot drumlin-like ridges which tremd HErtheastescuthvest;
these are the only vestige noted of trus red drumlinse. In part of T.
22, R. 16 B. there are grey drumline which have eastewest exes and
have been partially reshsped by the Red Ice which here mosed in a
southwesterly direction. This reshaping of drumlins by a changed
direction of ice movement is a fascinating sudbjeect for future study

becauss of the bearing it may have on the origin of drumlins.

Outwesh and deltas.~ Throughout Outagemie Oounty the Red Drift
is almost deveid of ocutwash end deltas. In Oconto Oounty several
deltaic ocutwash plaine occur, some of which are pitted. The largest
lies mainly in T. 30, R. 18 B. and hae a length of 6 miles end a
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-xin width of nesrly & miles. It contaizs seme wellestoted, .
' stony gravel, A smaller deposit in T. 31, R. 19 E. is greatly

- .altered bl sand dunes. The olmﬁurd these northern deltas is
_omesé' fost. A sandy and lacally gravelly terrace and floode

| Plaia extends alang Oconte River from morth of Suring to the east
line of the ares surveyed. At Bnderhill the terrace gravels lie
at elesatien 830 on top of the red till which rests in turm m
partially cemented Gray cutwashe Southwest of here a low pass cone
nects the valley of the Ocoato with the dasin of Bhavano lake. The
bottom of this at 830 feot elevatian is floored with sandy gravel
with erass bedding which dips socuthwest to ﬁorthwect- A small
terrace ramnant east of Hintz in T. 23, R. 7 B. has snolevation of
830 and a terrsee scutheast of Suring has an elsvation of abeut 845 . -
foot. '. Scutheast of Gil_lott there is stony gravel om a terrace about |
20 feot ab;w the water level. ?hroughout the entire distance the ey
flood plain appears to be sandy. An areea of about two square miles
pear m-- in eastera Shawano County was mepPped as oﬁtwnh although
possibly deppeited in a shallew lake.

Eskers.= Eskers are abundant in the Red Brift of Shawane, Oute-

gemie, and seuthera Oconto counties. The largest ceccur in T's. 26 nd' :

27, R. 18 B. A large numher are fouad near Pulcifer, dut the largest
lies just north of Green Yalley. Ancther large esker is found west

of Krakow where it is called, tc use the local promunciation of ginseng,
Jing Jang Ridge." Most of the known eskers are guite stony gravel, but
;ae of them, :I.nciudlng the two largest, are very eandy. A noteworthy
fea.turo- is the occurrence of esker«like ridges whioh are oomposed

almost wholly of yellovish gray silt. Eskers are not shown en the

emall soale maps but must be located from the plats and notes.
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| w.- Lake deposits within the area of Red Brift come .
sist of beach gnveln, sands, olays, and silis. 'nnro soes {0 se tlo
distinet basins: Later Glaoial Leke Osbkosh end Glacial lake Ocoato.

Laks Oconto cocupied the valleys of Osonto River and Peshtigo Brook
in'u'th, of Suring. Its imod red olays are abuniant Qhﬂmghmt a eone
siderable area nortk and northesst of Suring, although large port’iom-

of the lake bed are covered with ssnd dunes. Deltaes desoribed above . -

indisste a level of about 860 or sligntly lower. No beaches were d'u-.

- covereds
Scuth of Suring lake depooiti-- were aleo found in the Occato fdliib g
In sec. 4, To 28, R. 17 B. a pit discloses typieal beach gravels at |

elevation 815. Judging from a delta fartuer east this lake =must bﬁ’u

stood most of the time at about 850- It ust have comnscted 'ith hter ’
Glacial lake Oshkosh through the low pass southwest of Underhill. o
- Ia Outaganis Oounty beaches of Later Glacial Lake Oshkosh nre.
soen in a mumbser of places in Te 22, R's. 16 end 17 E. BElevations
‘range frem 820 down to below 800 with . large number close to 810.
Most of tho bottom of the lake basin is oomposed of silt or sand. KNo -

good exposures of varved clays could be found although they were not

especially searche@ for. In this connection it ssems worth while to
mention that DeGeerlhas correleted the varves at Kew London and
Waupaca with the section in the clay pit at Menitowoo (See Ellpw
vwotth's thesis). Studies by the writer while cn a glacial geoclogy
field trip definitely show that atpert at least of the Manitowos clays
are older than the Red Drift. 1If the varve correiation is correct,

a thia layer of Red Till should be present above the New Lopdon clayse
A oareful search on June 20, 1929, however, failed to reveal any

such till layer. The New London deposit is moreover entirely unlike

l. Geer, Gerard de, On the solar curve --—: Geografiska Annaler vol.
A. bo. 253«283, 19260 _ o _



._ that at Wampaca in chemical and physical propertiese.

W"' It seems worth while to asseasble here the 1050
of some desp boringo within the ares of Red Drift. S
l-eg of nlh at Bordea Ocmpany, Black Oreek
Based o2 sazmples seat by O. H. Hauver and on log dy C. L. Greea

Thicke Depth
ness Poest
' Fest '
Bed clay hardpan, apparently red till sk %A
8and, mostly gquicksand 73 110
Oley, gu'ienlly described ae red, blue, and black 58 168
"Hardpan®, probably gray till (eand, gravel, bowlders)100 268
Sand Ii.th some water 10 278
*"Hardpen®, probably t111 S5 331
Send - - | 2 ag
Bowlder, called ®bed rock‘ ' 12 k.
Sard and gravel with water 20 365
*Hardpan", blue and gray (till) 5 370
Gravel, coarse to fine, glacial, streaks of red :
clay, vater 76 446
Bowlder 3 &9
Sand, coarse, gray, cemeatsd, called "shale ha.rdpan’ L
bodl of hard clay called "shale* or.®shell rock' '
water ~ . - 42 491
Oley, red, dolomitie, pobbly : 7 A58
Bowlder of granite 10 %08
Gravel, pebbles of dolelit«e, eandstono, trap, end :
rhyolite 4 512
Granite, gneieeic, pink 18 530

It eccms as if the material from 5% to 168 may be deposits
in Barly Glacial lake Oshkosh.
Log of Louis Blake well, 8¥W. sec. 32, T. 24, R. 17 E.

Data from Frank Plenert, driller

Oley, red, stoneless 53

Quicksend 82 140
Olay, red, stoneless 141 281
S8and, water 96 z77

It is probable that the top clay ie mainly red till but it ise
entirely probable that much of the lower material is deposits of
Barly Glacial Lake Oshkosh.

Log of wells at Gillett Canning Company, Gillett

Data and eamples froz O. L. Greez and J. J. Faust
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| nux- Dopth =

- ness !oet
, ) Foot
No reoord, probadbly red till - & 8
Till, red, dolomitic : T T ]
8and, with pebblee of sandstone, probably ghcial R
sand cemented by caleite; flow of wmater W 90 T
Olay, red, very dolamitic (lacustrine?) S 19 e
8and, coarse to mediwm, and gravel, fime BT R
Olay, red, very dolamitic (lacustrine?) 80 185
Gravel, stony, coarse, with lsyers of samd, big
flow, well delivers 750 g.p.me with pump &0 225
Herdpan and undescribed drift ' 186 331
%Shale, white sandstone, and limestone®, lanple -
- Of fine grained red sandstone = probably dritt. : _
gravel camsnted by ealeite R k12
Hard blaok rock, no samples ' R 8. 425
Harpblende, quarts, miea schist ST 00 B e

For comparison it seems worth while to repsat the leg of tho

railroad well givea by !eidmnl.

Log of abandoned well at Gillett Junction (Northera JMién)

Olay : 8 95
®8hale Rock® _ 2. .98
Quicksand . : 18 173
OClay 2 115
Quicksand 3 178
Olay 107 28%
Quickeand : S 290
Olay 11 301
Quicksend 19 320

The logs at Gillett show that iakea existed in the deep pree
glacial valley previous to the Late Wisconsin glaciation. The coarse
gravels from which water ie secured at the cannery well are probably
of Gray Age. Tho first clay at the Junction is probibly the red til._l
and the thick clay beds of lacustrine origin (125 to 185 and 178 to
285) are apparently the same in the two wells. Just south of thlett
on 8. Te Ho 32 a pit shows red till overlying finely laminated silty

sands which etrongli r»_eeenble deposits in a shallow lake.

l. Weidman, Sammel, and 8chultz, As R., The underground and surfaoce
water supplies of Wisconsin: §isconsin Geol. and Nat. Hist. Survey
Bull. 35, p. 482, 1915.
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GLACIAL HISTORY
Middle Wiscansin : _

Outer ¥ nr.a.gg?o- The Quter Woreine ef t.h§ Gﬂon Bay l-oh in
deposited at the same tm as the Outer Moraine el' tha hn,;hdo Lobo..'
‘!hi.l 1o demonstrated by (a) merging of the two :eninn in the imtere
lobate angle, (b) preeomo qf both morthern and a&emxmoh {n the
Antigo Plain, (¢) lack of glacial drainage channsels froem the high
| level plairn through either moraine to the loulando of f.ho Tolf Valley,
and (d) pi.tti.n; of morthern cutwash within eres of am ky l-obo.

VWoidman! regarded the Antigo Plain s mich older than the nmuu Ny

glaciation stating:

*This tracd is generally characterized hy ghtéuy losa, with
scme houlders, with an occasijicnal depression or sag, and by ewells -
ef coarse drift. This plain about Antigo has tde characteristic

festures of an 0ld alluvial plain overridden by the Third drifte——.

It is diffioult to separats the gravel and send of this older plain
from that which may have been formed as cutwash from the Wiecensin
ice, but material of the latter sort is believed to be insignificant
in amount. The slope of this gravelly plain im fromt (nerth) ef
the Green Bay moraine in this vieinity is dowmmward to the south,
thus sloping dommward towards the moraine, a ecndition of elope ine
consistent with the theory that any important part of it was
deposited by streams issuing from the Green Bay ice lcobe.*

Such a theory is utterly untenable. There is mo till or ;nmrtod
drift above the sandy gravels. Iam the interlebste angle cutwash came
fron both lobes and the plLin slopes up to both morainss. The out-
wash is coarsest ¢cloee tb the moraines. There are several cutlet
channels in the moraines like that followed byl the railway to White
Leke, It is true that farther west most of the outwash eams from

the north sinoe drainage from the Qreen Bay ice escaped subglacially,

l. Weidmen, Samuel, Geology of north-central Wiscomsin: Wisoonsin
Geol. end Nat. Hist. Survey Bull. 16, ppe 498 = 501, 1907.
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as o:pld.noe in the 1926 report, but the poﬁﬁa ud oleut.ton of

this high plain is absolutely Lnozpltublo mlon u 1. realized that

ice filled the adjasent lowlands during the tup_ of deposition of the N
sandy gravels. The distribution of thagravehmtho clojn downe
wvard tovard the Green Bay Moraine oonld be ozph.tud by a younger
age of the northern or hnghde Ronm, hut the ovidenoe oit.od
above proves that such i.a kbt the cases It seoms certain, homor,
froa the terraced outlet channels in the hmuonm seen when
returaing from Trout lake that outwash ooasmod ta unpo trn that

_moraine long after the ice had rotiroi frem m Gm N Ionino. =

This is explained by the genenl slope of the aountry ™) iho m
Por this resson a slight retirement of tho nrm m Lebo reau].tod
in ocessstien of draimage to the norf-hnﬂ ﬁiiww&“ hnclm Lobe -
ultod baek & long distanes before drmtmgo to the mth vas ttoppod
by the mmrin; of the Weolf Valley.

Interlobate moraine.s It is appareat from the dietributien of

dolomite pebbles that Green Bay ioe reached the wicinity ef Lily

but no farthere The interlobate area is differsnt M that detween
the Green Bay and Lake Michigan (Illinois) ioboo. The valley of the
Wolf bounds the high morainic complex which has been referred to

in the notes ae an "interlobate moraine.® Northeast of the Wolf a
ridge trends to t.heanortheut, but oearc}: in the forest which covers
most of it failed to reveal fhe complexity of lmobs and kettles which
is 80 marked to the southwest. Instead there are relatively smooth
ridges with gentle sags and a few steep-sided knolls, on whose lower
slopes granite and qﬁ;rtzito outcrops are abundante If this is an
interlobate moraine, it is unlike our comson conoeption of such a
feature. The writer could find little evidemce of the concentration
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of 6raiugo which normally occurs !.l uah .umum. hﬂlur ctw |
amst be made of this moraine uhero tlu eoanu'y 4! mw- ohuod boforo a
final conclusions can be made. |

Second l!agm- In hnglcdo omt: the Ocoeu nd Oator nonmo
appear to join and no attempt was I.dt to. lepmh thes.

Elderen Morainie Boeriese« The ll&eroa lwuhio Sories is rmm.y
developed in lenglade Qounty end the Indian Reservation. It appears to
join the groat morainie-complex at Ilton. West of this is tho head of
the series of high level outwash tcrmn of westera llu.nno csd Saupacs
eeunties. At the highest place ﬂl& olmtien is 1556 feot. In tho e
narrow angle between the head of the !l.éem lornno and the ianer

urgin of the Outer Moraine (which here is joilnd ‘%o the Second lerlm)

drainage was closely cenrinod'md 'o:t.rmly ooaru-ttaw gunl s

deposited. In fact, were it not for (a) tho lavel nplmd- bot'm

the kettles and (b) the horizestal bo‘ding, this area twld écubtlou

bs claned as kames by many geologistse In t.no vi'einity of Ruol.lor Lake,
however, there is scme of the most perfect pitt.cd_ plain topography whiech
the writer has ever seen. Excellent ezamples of terracing may be seen
in the southeastern part of T. 31, R 12 5. The u@ of the térucing ‘
was the retirement of the ice farther south and melting of &solated ice
masses both of which opgned new and lower outlets. Formation of the
morsinic eamplex evidently econtinued until after the deposition of

the easternmost Elderon Moraine, for the isolated moraines neer White
Lake evidently belong with this rather than with the Elderon Series.

- Bowler Morainie Series.« The isolated morainic areas of the

- oentral part of the Indien Reservation must be the contimmatiom of
the Bowler Morainie S8eries of Shawano Oocunty. The forest cover, most

of which is hardwoods, prevente detailed examination. Mapping, there-
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: L’oro, is haud pr.tmrny en thc mtouring of the !‘orest Smiu np.
-Ia um.glulo Oonn*e m- autsuh nlang ﬁu !olf mvez- hu a.l.-oot ontiroly-

~ west of Lakewood in Oconte Uonnty. Tost of the Boner Mcrai.neo,

‘time during the terracing of theyldn srcand ‘l‘emsond ﬁtcrq mt

‘of plains hae a maximm elevati.en of ubou't 1550 aad doeli.nés tourd

deetreyed thuo soraines but judgina fm thoir augmeat, they corre-
late with tho soraines aleng thc ent ‘border of tho emty and thou -

another series of outwash t‘erraeog, _o.n of-uhich a.r_e much pitted, tell . e
of glacial drainage toward the west of south. Arourng Pownsend the -
highest levels are .about 1385 although in eastern l-nglédo County

(T- 32, R. 14 E.) plains ocour up to 1425 feet. f?ér_a gonsidersble

&

have escaped via the merked valley frem sece 5,  '1'.- 32, R, 15 Be %0

soce 31 of the same township.. ‘ao‘mggt ‘of ‘Wolf ‘;u.".r the seme .erie._h :

the scuthwest. The Bowlur phiu at thair m;dm lavcl were - a.bout

150 feet lower tha.n the Eldoron pla.im to tao northveat, ‘!erneing

obscures the relations to such an extent and the regien is for 80

large a part covered by forest and brush that def:.nite conclusions

are difficult to reach. mroughout the Indien Rooemticm tho outvaoh

strems must have meandered among 80 many drumlins that “their velooity
was chocked and little but sand was depositede In most of T. 30, R.
14 E. the Bowler Moraines have been nearly buried by later outwash

so that correlation of tLhe_ terraces with moraines is very difficult.

Mountain Horainié Series.~ Judging from the size and complexity

the Mountein Moreinic Series records a very long halt of the ice
margin which not unlikely correlates with Alden's Waupun, St. Anns,

and Rush Lake morainese It may be suggested that this morainie series

is the product of a readvance, for in many 'i:’l*af.éié'ii‘“ﬁn topography some- :

whet resembles an overridden pitted plain. It was in many places in
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‘Ocanto County oa11od 'y 'flat toppod aoraine' tn the field aoteu.
Expoourea of outwaah beneath the tlll are present ust of Bonita. |

| During the tor_na_tion of tho llount.ain Series,outnsh terraces were

developed to the wes-to The hlghost knowa level is near Lakewood

at 1285. Escape tor watara was offered by both the channel now

follerd by the railroad in sece. 4, . 32, R. 16 E. and, at a lower -

level, a pass .:I.n the_sm section once used by gﬂ}ggging spur.

South of these pauos flow was unobstructed save for some morairi'ic

remnants in 'r. 20, Re 15 I. Ihich area was not studied in detail on

account of its 1mccessab11}.tyo &a‘ber the broad valley louthnes‘t. of -

Mountain mist have carried driinage to Iolr River at its great bend _
on the west line of Oconto Oonnty. It may ‘be preatmed that the |
"waters did not foncw ‘the Iolf vory far at this t:l.me but continnsd '

southwest through the low ground of the IQttarn part of <. 28, il. e

15 E. at elevation 885 to 865, The origin of the breaks in the
eaat..ernm'ost or La Belle Mcraine in T's 29 and 30, R. 16 E. is not
clear from present knowledze. They may mri: preglacial valleys or
they may have carried _glacial waters when the ice stood not far_to _
the east at the discontinuo#s moraines east o;‘.‘ the la Belle aﬁnd...
It wae at thie time that the pitted plain at Fredenbﬁrg in 7. 20,
R. 16 Be was formed. ‘l'hie_ plain doubtless extended south as far
as Ts 27, R« 16 Ee where it had an elevation of about 850 feet as
contrasted with 900 feet at its northern extension. A similar plain
aleong the eastern line of Oconto County declines from over 1050 feet
to 900 feet in about 15 miles. Ths most easterly moraine of this
stage is the high drift hill east of Butlers Rock (sec. 4, T. 31,

R. 18 E.)
Berly Glacial lake Oshkosh.~ It was at first thought that Early




Glacinl hko Gthkonh could not have had a 900 foot levol after the

100 eloarod t.he eol lonth of Iond du Lao between the baeim of the

Rock end tho_ Fox. -St.udy of the topography at Horicon as interpreted |
from notes by mq,. however, shows that it is entirely possible that

the l_lm-o'._i.n.ni at the wuth ond of Horicon larsh m 'htfe caastituted a
taporo_.rj .d_a.n," rorBericcrn staticn has an elevation of_881 andr seeams

to lie in an eréuion valley. '!hio possibdility remeins to be tested

out before ﬁ.:;al acceptance. It is certain, homever, that an 875 foot
stage éould have been n;.intninod until the ic_e cleared the escarpment

at the norw ‘end of’ hke ’lim?sgvhontho wmators would have es- o
caped to hh Michigan at a level ot about 800. Evi.dencil o;l' 830 to -

880 foot levels of Barly Glaocial hk.e Oshkosh have beea sited before

and definitely pfove' that this hké was far longer lhod than seemed
possible 'before t&oi.r discovery. 1t the Gny !co omphd a noraine in
eecentially the same positica as t.ho Briarton ef Bed 330, ﬁnn a 900

foot lake of the same age as that ferther south is éintimtly possible

in part of Oconto County slthough ite existence is not positively provede
It seems more nkefy that if there really vwes a 909 foot lake in that '
regien, it wes of later age. The level of the highest Gray "Mwa:th at
Keshena is only 865 eand that of the deltas in secs. 6 end 7, T. 27,

Re 16 E. is about 875. These depoesits seem to indicate that at the
time of the La Belle Moraine Early Glacial leke Oshkosh had fallen

to 875. The deltas near Underhill and south of Gillett indicate an
880 foot level. When the great outwash plain east of La Belle Moraine
was formed, the lake level must have been 850. The delta at Readw
field (T. 21, Re 14 E.) indicates a very low stage of this lake, in
fact no higher than the 825 foot level of later Glaoial: lake Oshkoshe.
In all dﬁductiono from beach levels the factor of péutghcial or

lete glacial earth movement hes been neglected as not yet proved in




'. ,-'if.hu leuli‘lao. It is probable tnet the oeaevhnt confuethg evidence

m "bo ’unmgha caly by studtes farther to the 'porthoest.
- Rtontion ot m Mlade bobo.- smi.ei.eat ttudy has not been

giua tc tho aroa oooap.‘.od by tho mhde Lobe ‘be detouiac the
- ;_.:_aigniﬁcanu of the moraines shich have boa ob»mua. It seeas signifie
:-mt that una ot the areas mapped ae aoreime nlwl & northeastesouth-
-nlt oricntatnn of the hills which suggests that thoy are altsred
drunlina. V-It is pouible that the ieo here did not move at right
_ nnglu t.o the oo—caned inurlobatc or Lily !onzno ‘but parallel to
S Ate .b m as 4he valley of the. lom was uhaar.; v; 100, glacial
dramgo begm to follow that rouwte emd to eﬁt iofraeu. Kear Pear-
som the mghena observsd pitted plain is at 1580; it bas been
.torneoé to a depth of about 50 feot, apparently i.n a ohort ‘space of
tize as tho louut ‘levels are cIoo p’ﬁwo W of h.nghdo the
| ?highest terraeo of Green Bay outwuh is at olmuon 1400. A progie
nent pitted terrace there is at_elovatian _1510 t__-o 15153 -at the Tom
Hall in seo. 10, T. 31, R. 14 E. Lts uto:":lal‘.io' all of northern erigine
This level is about 65 feet abovo tho river: and t‘l’. least gwo non-
pitted levels interveno between it and the river, of which tho noit S
persietent is 40 feet above the water.inlpladép these terraces oontain
scme Green Bey drift which was _evidontly.pieked up locally by the glaciaid
streeme. In sec. 24, T. 30, R. 15 BE. terraces are well defeloped;
Northern gravel within the area of the Green Bay Lobe is also found
along the Oconto and some of ite tributariearai far south as Mountain.
It ii glear from the pitted topography of the ter:aeen of langlade out=
~wash within the Greem Bay aree that the two 1oben..mt have been melting
baeck at essentially the same time. |
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!;At.o I!is_aémil_: __ |

Mi_-- m ubjoct of the time rehtiono of the

.--.}!1“10 and late Iimmiu glceiatiam has been discussed in pre-

: -."ﬁj.timl reports.  The writer is convlnood that a comparison of depths

ot mt!mring in ontmh of the two drifta 'ould be a valid means

.of cmpa.rinn, of relative ages. Time, o'ever, hae been lacking to
nko the tabulation of data necessary ;before any definite conclusion
‘ean be drun. Althocugh large mberl of o:poinros of the contact of
. Bod und Gm tillo have been onunod, ao svidcnoo of 1ntorglacnl
'.:'-'eathering or soil dovelomut ha.s been oblened exeept at the Forast
V.Bed near ho Creeks. The recent riu-sin t.he level of lake Michigen

_'hu nhon ‘definitely that the ormio depoait- tt that phce rest

aporfootly varved t,tlty olty- 'htoh havo boen much disturbed by

-." the vork ‘of the Red ioee ‘naou udhentt are 7 to 20 feet thick end

--root' upon gray clayey till whioh may be pr_enuud to be of Middle li-.

consin age. Essentially the same .ucti@ is also shomn in tho oement
works olay pit at Manitowoc e#cept f.h&t the forest remains m absent.
Yolf River Lobe.= Date now availsble indieste that tha Wolf River
Lobe of the Late Wisconsin aor Red Brift was merely a loeal .oxcfouohco
on the west side of the Green Bsy lobes It was doubtless directed by
the valley which may have then been considerably deeper than now.
This lobe did not last long emough to make any moraines or large out-
wash plains of its own although several deltas, like those east of
New London, were formed during its recession. The supposed Beﬁ Brift
moraines of Waupaca and western Shawano counties are overridden moraines
of the Mountain Series. Many Gray dnmlins were overridden and altered
to such a uan-extent that it seems plausible to infer that the Wolf

River Lobe did not last very long. This conclusion is also supported
“ % -




(c) the thinness of tho uu, and (b) the relatinly slight modifi-

-:utim of the older mnnoa amd Fitted plains. _
" ,__'kr.lx marginel lskess- When the Wolf River Loke was at its maxi«

e l-, the ice border ‘Teashed a2 letiu of elightly over 1000 feet in

- '.-ftQ 28, R. 14 B. m. m of the 100 mld have shut in a leke in

" the '_tllqa--of the Wolf and Oconte which would have sovered a vast
| | 'ﬁrritory extending up to morth of Sowrtain. Save a foi sporadiec

_ _oecurrencee of a ntth- red clay, no defimite evidemme of such a lake

“could be found. The wublet would have bosm at elevetica sbout 1015

,‘through sece 5, ‘l'. as. R. 15 B wi oou. 2. 11, 15, and 23, T. 27,
R. 13 B., thonco o,le:g the weet lime cf the Red Brift as outlined in
previocus reports. Ae the existence of sueh e lake wae not suepectéd
‘at the time of survey, thie possidle 'ehml--no not examised chitically .
_In view of the proof autli.md abovo of the relntinly brief durastiom cf
_the meximm of the Bed 1ce, it ie not mrprieiu that meh a la.bo would
| ‘have left little trace, for as the iece front. retreated its lou_l would
have cenetantly fallen. It is probable thgt.uny of the q;iltn noted
below or on top ef the Red till im Shawano Oocunty are relice of this
margiral lake during tho advenge and th of the !elf Ettor Lobe.

- Glacial lake Oconto.- In Oeconto Gounty tﬁo Briarten louine
certainly does not mark the farthest iund of the Red ice, for it is
fronted with pitted deltaic cutwash. Evidence of the maxizum stand of
the Red ice in Oconto Oounty is obscured by later lake end wind deposits
It is plausible to suppose thet a 900 foot lake was enclosed in the
valley of the Oconts and its tributaries as long as the ice margin
rested against the la Belle Moraine at io.hcm. This lake could hnvo
drained to the Welf via the low ground st its great bend on the west
line of Occnto County and thenee southwest Mugh an area in T. 28,

R. 15 E. which had been only recently ucated by ices The lines of

uf)f;n




o j_ ,“ &m ‘t .1mtion abont 9m, t.hanee to, at ﬁrot the unoy

“'dninago south tren thls petnt ere veried. ‘nao lngheot is southeast

~ of the Iittle Wolf, and later the Qlia'oenvi.llo delta, lLater and

filour outlets wers vu the !'homm outht to the vieiniv of Belle

E Plaine, and by way of a sand pidn west of Shamo. Now that the
t:nu oxplmtiea of these outlets is apparent, thoy desorve more
eritical study and better slevation readingo. Byt the time the ide
hsd retreated to the Briartw lonine or very close to it, the level
of the urstul leke foll te about 860. The outlet may then have
Deem %o the scuthest through gnc distriot which 18 s0 maoch altered
by later oand dunes, It is pouible. although not probable, that tie
880 foot gravels west of Enderhtll were deposited as a m in a re-
'ontrm of the ice wgin o.t this t.un. : hq, hom_er, ssem too
‘olean and eomewhat too hi.gh for: meh en uplmtwn; t.ney look much
.aore like a Gra: tm a Red depodtn antortuaato)y their western ox-
tension is covered with send dunes and as presence of a Red till cover
is not proved, this gquestion must bo left epsn. ‘me level of this
otage of Glacial Lake Ooento 1. uuurod by tna break in obapo at the
edge of the delta on ite out lide. _ Unt.il Ocont.o River had eroded
the drift ridge west of Underhill, where the outlet may have been
situated, thie stage existeds Ite areal distribution has not been
mapped in all of T. 28, Re 17 B.

lLater Glacial Lake Oskkesh.- After the ice had retired nearly

to the Briarton Moraine, erosion of the Oconto Yalley at Underhill

joined leske Oconto with Later Glacial Lake Oshkosh through the broad

gap now used by the railway. At this time an elevatiom of about 830

feot was reached in doth bodie; of watere The lake level was lowered

both by (a) erosion of the Portage outlet to about 800 feet and (b)

uncovering of the low pass to the head of llaniﬁowoc River juet nerthe
“ 3 -




" osst er hko 'm-btsa at. about 605 feete HNo buchu as high as 825
to 85@ are mn slosé to the Brisrtem Moraine. It, therefore, seems
probabh mt' tho -1« at tht Mo‘ olotrod the Hiagers Eecarpment
_tt Ghmood a.ud tllmd a two outlet stege at about 810. Thie idea
: .hu not been chochod ﬂr ia e field, hut Bo doﬁnito outlet channel
sould de upcctod in ﬁn flat ocuntry morth of Sherwoode. A Rumber ct
beaches at 790 to 795 suggest that erosion of the sandy drift below
Pertage soon put a stop to easterly drainage.
' g_n__g_hggq- ﬁfy £lat areas near Hickory Corners in 7. 29, R.

- _;18 l., out ef Gillett., m at monl places 1n eastern Shawano

Omv ae Rear xro.kov otroxgly nggost that other lakes were formed
at htor atasoa of ﬂw retrut of the Red ices If 80, no positive
data on t.hoir oxbeat or lovcls is auuablo.

ﬁ &i.ruﬂ.gg o~ The aabjoct of wind direet.ionl during the fom-
tien of tho late ghanl urginsl lake bnchu has not received the
attention which it de'mn. Alden! thought that beaches east of
Pond du lao at about 805 0 813 were formed sy 'bouﬂhwootorly winds.

A vilit to this loeality convinoed the writer mt northwesterly or
northerly winds are more probablo. 8o far’ -u can be seen, all tne
bars on the eaet side of Laeke ¥innedego are iongor on the north

than on the south sides of the old beys. In Outagamie County the ev-i-
dence is more conwvincing. Same bars south of Bear Creek suggest
southeasterly or easterly winds. East of New Londen, northerly winds
are shown, although a eouthwesterly direction could also be cone
sidered as possible. Westerly winds are indicated by some beach
gravels about two miles northeast of Stophensville, but the bar just

north of that villsgec definitely shows northerly winds. PFerther

1. Alden, ¥. 0., Quaternary geology of southeastern Wisconsin: U. 8..
Geol. Survey, Prof. Pader 106, p. 324, 1918.
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" ;ult mg thc ialmda, north, northout, or possibly east vindl
' %aro the onl.y pouiblo ones uhtei eould explain the deposits. & ba_r.
_ .- :mﬂl of Shioeton strongly indicates northerly winds. The writsr 1-.
f Qominoedthat the winds during the tims of later Glacial lake Oshe
? _iosh- B&ororz the glacier and were decidedly different from those of
the present un in that region. Absenss of beach depoeite along |
much M the shore line of this lake is doubtless to be explained

An largs par"t by packe of floating ice which demped wave action.

-?.estgh_chl
: % :
m&" The sand dunes wshich are so conspicucus near to' ard in
'fho beds of é_hehl lekes in this region ocour for the most part
"_i:'out a"z.ld..nox"t:h of otrem and leke beachee. Loecally they lap up onto
mm- n.d rook hilh east of the glacial lake basines Oross baddin;
| i.u tho duneo tlce iadieo.un with eacemtﬂle known oxooptlen
dopositioa by southerly or southwesterly winds. The dune materisi
wse derived from lake sands which had bsen in large part reworked by
_oxisti.ns streams and lakes. The vast area of chm sand in 2. 28, R.
.:16 B. was obfi_éﬁsly blown up from the basin of Shauﬁo Lake by ioufh-
westerly Qindi. The dunes are, tho}eforo, all or nearly all of poste:
glacial rather than late glacial origin. Whether the dunes imply a .
period of greater aridity than tho present, the writer ie not pre-
pared to say.
Earth movemente .= It is not at all certain that any late glacial

or postglacial earth movementshave affected this area. Traﬁerl ine

dependently found evidsnce of beaches near Berlin at 820, 850, and

l. Trainer, D. W., Jr., Moulding sands of Wisconsin: Wisconsin Geol.
and Nat. Hiete Survey, Bull. 69, ppe 38, 42, 1928. .
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900. m phmm at the eutlotn of both Elrly and later Glunl

T

';hb Olalooh do m require northward olovation of tho land to oxphi.n

| Lbe Imh or known beaches.

" EDQBOMIC GEOLOGY

JM“ Several fundamental facts must be appreciated in

6onlid§rtg_ ‘the glacial economic geology of the area surveyed. PFirst,

_there is e etriking difference between the clayey gravels which were

formed in the streams and lekes of the time of the Red Drift and the

* ‘olsan gravels of Grey age. Becond, distinction must be made between
__gij;v_ell -lni{abl_o for surfacing eand those good for conerete. Third,

_ the 5nn1. of the Green Bay Lobe contain abundant dolomite pebbles
‘and .alrouf.eh préfcrablo for concrete aggregate to tne northerm or

--;hnghdo bobo snnla. ‘Pourth, the poorer northern gravels oceur to

cmiderahlo extent within the area of the Greon Bay Lobe in seme

-..-.placol olou tc better local gravels. Pifth, opportunities for the

establishment of commercial pite are limited to points withim half

a mile of a rallroad, and preferably within the yard limits of a large

téln. 8ixth, Gtgy gravels may in many places be found beneath the Red

Drift. 4n innovation in this report is tne sumrizing of the gravel

pouibilitiel'of each towmship whi.ch was exmmined in 1928. |
2. 22, Re 16 B.« A hrge deposit of beach gravel caps the hill

in sec. 25. Ax_tother large bar deposit is south of the dolomite hill

in sec. 17. Other beach gravels occur in secs. 9, 16, and 25, Kames

are abundant, but the deposits are mainly very small, except in secs.

1 and 13. Some gravels along the creek in secs. 28 and 3% were mapped
as outn-h, but w origin is not clear.

T. 22, R. 17 E.« Gravel deposits in this township are confined
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g to a few small hemes and tc beach end bar deposits. The latter are
© “found in secs. 28, 29, 30, snd 33. _
. 2..25 Re 1 B The north half of the tommship is virtuslly

| ,_._‘_.devoid of gravel. The largest deposit is that in sec. 31 -w_hioh is

-::a_t present operated by the Center Valley 8and and Gravel Company. The

-"‘:!_nto.rhl 1is a kame which was reworked by tne waters of lLater Glacial

~lake Oshkosh. Much of the gravel is so covered with red clay thnt"
" the operators have never bsen able to wash it clean. When visited in

1928 no conorete gravel was being shipped. Fair deposits of beach gravel

o ﬁ ocoour in sec. 20. Kames thrdugaoni the rest of the southern part of

~the township are virtually worthless.

e X 24, R. 17 E.w Gravel is found in eskers and kames in this towne

" I;'Eo'hi_p,'-b_ut most of the éepoaitl are small. An esker in sec. 2 has been

developed on a large ecale and another fair deposit is in ees. 15. Hany

of the kame pité reported by the road material survey have been abandoned.
A few small pits in beach gravel were found in sec. 36

T. 25, R. 18 E.w Gravel is very scarce in this tomship except in

the far western part. An esker in secs. 19 and 20 and a keme in sec.

18 are all the important known deposite.

T. 26, R. 18 E«.a Vest of Krakow in secs. 1 and 2 there is rather

sandy gravel mapped as outwash. In secs. 2, 3, and 9 is a huge
esker in which some pits display fair gravel; the western portion,
however, is nearly all sand. Several small eskers furnish small
deposits of good gravil. The few kame pite which were discovered are

of poor gquality.

Te 27, Re 18 E.« Excellent esker gravéla are found in secs. 5

;cnd 6. The immense Green Valley esker, which was onee 1nveatigated- by
Dr. Hutt for a commercial pit, extends through secs. 10, 11 and 12. A
w 4o -




| “large tom pit and several road suts show that the material is eieeedi'gg-.
51} sandy end very uafavorable for large scale am.l.opnent." ‘There is .
e 'a emaller eeker near the rallroad in sec. 1. %The !mo gravels eare
B .of {inferior quality and small qmtiti in this iqtﬁ;h;p. A large por-
"Ij',tionl of seoss 25 and 36 is mderliin by a thin hyﬁ of grevel mapped

ae outwash although its otigin ie not yet clear.
I. 28, Re 15 E.~ Some gray gravele of poor quality are found be-
low the Red Drift in sece. 7 and 18« A large pit in sandy Green Bay

gravel has besn worked in the west part of eece 16. ¥ore stony gravel

; = : occurs Just west of Keshena Falls in sece 22. m: gravel is aleo of
| _ fé.reen Bay Lobe origin although on a low terrace of tﬁe Wolf. A good pit
| is found at the Indian Fairgrounde in sec. 25. Most of the outwash is
._too ae;idy for use and exposures aleng 8. T. He 55 :.are not encouraging
: ) _-:,Er_o_r £_l§e resources of either moraine or a'djacent.:qatush. The eouthe

_eastern part hes a thin cover of Red Till over older outwash which ie

not known to be of good quality.

2. 28, Re 16 B.w The sole gravel pit in this wildernees of dunes

is between Watohsah and La Motte lakes in sece 19 and it ie so emall

" ‘that the q’uﬁlity of meterial can.only be guessed at.

T. 28, Re 17 B.« Beach gravel is found in sec. 4 along the side

of a stream. In the 8E. of se¢. 12 there are good outwash pits in
coarge stony gravel. Throughout the Briarton Moraine kames ars abunw
dant. The Chicago and Northwestern Railwey formerly operated a large
pit in rether sandy gravel between ¥nderhill and Mosling. Although a
large part of this outwash from the Briarton Moraine hae been exw
hausted, it is probable that a cammercial pit could be operated here

if the material is clean enough to wash. Most gravels of Red age are

muoh too clayey for use _for concrete even after thorough washinge The




K"\

deposits in sees. 26, 27, 34, and 35 are of most interest for

ilouible development of a eomercial ﬁit. The triter investigated :_j v

this . locals.ty in company tith Dr. 0. A. Butt of Plynouth. me

' _:_mm portion of the triangwlar uplens is a morsine which pre-

anb_ly'i.- ‘a portion of the Briarton. West of this a level tract sug-

3eitl the topset beds of a delta. Cuts north or the Bchool House en

. the west line of sec. 35 show very sandy meterial, but farther east

two or three small gravel pits display good clean stony grevels. %Thast

pits in the morainal portion show coarse ntony gravel.

g. 28, B, 18 E.~ Esker nnd hu gravels are abundant throughout

all but the southeastern portion of this tomahip. ‘rho largest _kme

pits are in the east part of sec. 29. The wpland south of Gillett
appears to be a Gray delta overlain with Red till. Good gravels are

'ohown in several places as in sece 27. Oulwash gravela are less 1-»

o ortant, but therqﬁre good shows at lﬁonliag and in sec. 25. A fair |

pit is operatod in sece 26, but the deposit is thin. A deposit on
the south side of the river was visited with Dr. C. A. Nutt to whom

it had been recommended by R. A. Amundson, County Agente The place |

“had also been visited by road naterial-mq ‘The déposit is of fair

grede but is emall. It ie probably meterial regorked from adjacent'-
sandy gravels by the Oconto River since the last glaciation. The
only chance for a commercial pit here would be north of the river,
but the prospects do not seem encouraginge. |

T. 20, Re 12 E.w Exploration in this township was confined to

the near vicinity of 8. T. He 47 No usable gravels were found.

Te 29, R. 14 E.- Exploretion was sonfined to the 8co Line nesr

Askenett and south of Neopit, the Indian logging railroad, and 8. T.
He 47. There is a fair pit in sandy outwash in 3W. 8W. eeces 18.
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| .Lﬁothor in the 'aorth -paft of Neopit 1n sose 17 contains some -gn’vei
- ~'in the lower part under a heavy undy ot.rippins. The ridge in the
g '-centor of sece 17 suggests an nkor, lmt Bo etop could de udo at it..
.__:coaru ksme gravel is founmd in sesce 29 -;l.oag the track. Pite in sec.
 19 'ax.-o too sandy for use. By all oddo.' the best pit i._n that at Camp

:.16 in sec. 2. The concrete saw mill at Neepit was built from this

pit. Treasporfaticn via the Indiaa rgilroad will be available for

‘many ysars. The pit is in cutwash of the @reen Bay Lobe.

Te 29, Re 15 E.= All but the northwestern six sections were

fairly well explored, but mo gravel fit for use was discovered. It

is probablé that explorétion in the moraines would uncover kames and

there may be coaree outwash cloese to the moraines.

T. 29, R, 16 Bew No usable gravele were discovered in the

_ f.errac_n of the ¥olf, but thorough oxplo.nuon ought to ehow some.
| hnu do not eess to be abundent in the moraine, byt the hill em
' which la Belle Firetower stands is made of cocaree gravel. Much of

‘the lake bed farther east covered an older outmash plain, but no cuts

in anything but very sandy gravel were found.

. Te 29, Ro 17 E.~ Good gravel is very scarcs in this townehip

end is almost wholiy confinsd to the hille west of Suring. It occurs

there in both (a) kemes of Red age, and {b) kames or outwaeh of Gray
age under and disturbed by the Red Drift. A good deposit, now almost
exhausted, occure in NW. NE. sec. 20 at the edge of a swamp which was

once a lake. It looks, however, more like outwash than a beach

depoeite.
Te 29, Re 18 E.—= Kame and esker gravels are well distributed in

this township. The largest pit is in the south part of sece. 21. Some

~ gravels of Gray age may be found loeally below the red till. It seems

probable that coarse outwash could be found in sec. 20 near to an outw

let from the worsines
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2. 30, Re 1% Eo= ?his 'iomih_ip was explored only along snd -
near to 8. T. H. 47. *)Iothln_g bdbat '_exé_euively sandy outvash was

d‘iscovered.

T. 30, Re 14 E.v This _-toinship was explored along the 8oo Line
-and the Indian logging ran'ny.f.\ There is some gravel in sec. 4, but _‘
| most of the outwash is .enti.:.‘ély.: t00 sandy for use. A kame was néted “
in sec. 28 and others doubtless occur in the smell areas of terminal

which project througb the sandy plains.

2. 30, R. 15 E.- Exploration wes confined to the route of 8. T.
He 55 with a few side trips end & visit %o perts of secs. 19 and 0.
The outwash is mostly sandy. AV fﬁir pit is used by the State in aéc.
'al;, put the method of exploitation wastes the. larger stones which are
the most valuable part .of the .depoait. It is probable that test |
. pitting would discover other s_il_nzi..iar depoaits in the te_rraoea along
Ane Wolf. | |

T. %0, R. 16 E.» Explorétion in this town was fairly thorough

for such wild country. Ressonably good stony outwash gravels are
.-found in se¢. 23 at Fredenburg. MKost of the outwash is sandy and
-kames, if present in the morainee, have not been opened up.

Te 30, Re 17 Ee= Almost all of this township is lake.bed or

low flat sand plain, probably a lake bede The higher areas are
ground moreine, posaibiy once submerged by a lake; Some keme grawels
are found in secs. 32 and 36. Outwash gravel of fair qugliix is
found on a terrace in the lake bed in sece 32. Similer but better
gravel is found in sec. 19, but the pit shown by the road material
party was not eseen. Some of thie gravel may be a beach deposit,
but it is more likely of postglacial streem origin.

Te_#3, R. 18 E.~ The bulk of this township is a lake bed and

is devoid of enything but a little sandy postgzlacial gravel elong
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ﬁze. larger -treﬁm. The best ch.én-c.»l aie i.xi::'t.h'e éelﬁ :.bf _thé southe
.'eaatem' pa-rt.' Good éravelkil nhov#_ in road suts betnanéuco. 13 and
. . _ RIS

m, 19 ;.- Gnly the western two n&leo of this towmhip was
lumyed. Good gravel is abundant especially in seas. & aml 1 (out=
wasgh in moraine -reoentrant) , secse 18 and 19 beneath the Red till,
sece 17 in an esker and some kemes, sece 9 in a kame, secs. 2’, 2,
32, and 33 in kames and beneath the Red till. The last named locality
seexs to have a vait reserve of good _grgvel. |

Te -2: 1, §-~A12 BE.w Eades in f._h_ia tow_nship_ have ‘knot been mich
. develcped -2imsz the outwash of eeos. 13, 14, 15, and some oiher areas
in the scutheastera part is 8o stony. The best pit is in 8B. HU.
eec. 14 and a fair pit is found at the W. 1/4 eorner sec. 25.

3. 31, R 1 : E.= Coarse outwash sad kame gravels are fonnd a11
along S T. H. 64 west of Elton. Btony out'ash gravels were noted
in secs. 21, 22, 27, 28, snd 29. There is a distinet chance for.a
_comorcial Pit in either sec. 21 or 22. EKemes are very abundant in
the terminal moraine areas.

T. 31, R. 14 B.w Much of the outwaeh is of ziorthem derivation

and is low in dolomite pebbles. Fair to good .dutwash gravel is
found in secs. 10, 12, 16, %0, snd 35. A short esker has been
developed in sece 16. No good kames were seen. It is probable
that good gravel could be found in the terraces of the ¥Wolf.

T. 31, R. 15 B.« 3tony gravel seens to be scarce in this tomne

-ship, but thie ies largely because of slight development. OCoarse out~
wash gravels were noteéd in secs. 6§ and 29. The outwash gravels
developed along 8. T. He 55 are rather sandye.

T. 31, R. 16 E«= This township is poor in gravel except in sece.

% and 4. The gravel on the eside of Oconte River in sece 4 is northern.
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Some cenoroto gravol eould be found in t.ho pit in uc. Be A.ut..tle
fair gmvol is tm! in KE. seo. 15. ' N |

T. 31, R 11 g.- This township is very poer in gravel deposits.
Pite on 0. B. "W Q‘.n"uio. 6 &ro. the best which were di‘ocovered,. but
the ééoem.7is’-é;ubtm1o._ The problea of —mr_facing for new 8. T. H,
64 1o apéarontly net solvede The vritor. sugg@ltl that kames might
yet be found in the moraine which orosses iﬁe'route in sece 15 West
of this moraine the hills suggest outwash rather than lake bottom and
it is poseidble that further e__zplorntion in this district might yield
roouit- Sottor- thaa those eb_tama b:' a former- road material perty.

T. 32, Re 12 Be Survey not completed. hln_are cammoB in the
teruim.}i moraine and one has been exploited in ses. 26 although lower
part of eut is in till. OCutwash is very ‘u.ndy .:horl developed but
offers mach botm peuibiliues near teo temiul, ocpociany aoar
the drainags eatlet in south part of see. 25.

T. %2, —a. 1% B.« There are no large piu in this township, but
kames effer the best chances for coarse gravel. Thers are pouibntiel
for commereial pits en ths 800 Line in secs. 3 and 25. The outwash is
very sandy even just below the mfou };r the Wolf in sec. 3e

%o 32, R. 14 Eew As in the township preceding the only possibiliy
is kames. There i§ a large pit in a keme in the NE. NE. sec. 29 on

Hine Mile Hill.
| %s 32, Re 1% E.» The terminal ridges contain numerous kames which
have not been mmch .ezploited. The outwash offers the best possibilitiece
aleng the abandoned glacial stream valley in secs. 5, 8, 7, 18, 15,

29, 30, 31, and 32; elsewhere it is sandye.
To %32, R. 16 B.= The best gravels are in kames as in the 8E. of

sec. 5. There are opportunities for a cammercial pit in secs.4 and 5
@ 4 -
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o.long tho Berthuatom uno. The éld ia.iltoad pit in sec. 33 semme

-ifto han bnn very ‘eandy. ant.ush alm the ecento in eecs. 23 and

% lookt favorable, also some of the outwesh m secs 27 adjacent to
the -onm;-.' R

. 32, R, 17 g.- Ro gruol ‘wng diseovered in this tewnship.
The best chances sre in the moraine, for the outmoh appeare to be
more sandy than usual for this region.

T. .22. Re 12 E.- Survey not coampletede The best pit was ob-
served in NW. NW. sec. 1; it is kame gravel and used on 8. To He 55.
Outwash is nowhere ;iovolop'ed ea,._r_n-cémt of excessive eand, but there
is a show of coarse gravel at the N. 1/4 corner sec. 3.

2. 353, R. 15 Be= The pest gravel pit is near Lily in SE. EB.

s60. 34 1n kams or possibly a short esker. foarse kame gravels are

very abundant in terminal areas ss in sec. 35. HNo stony outwash was
observed snd it has nowhere been developed on a large scale.

T, 3%, R. 14 E.e No public roads in this township and therefore

Bo pits; the railroads have brought ballast fram outside. There is
some outwash along tne creek in the northwest part, but it is probably

very sandy.
T. 23 R. 15 B.~ Moraine in northwest part shows much kame gravel.

A large pit is situated on Oconto Company Railroad in sec. _8. There
are possibilities for = commercial pits on the Ohicago and Northwestern
Railroad in secs. 4 and 25 « PFair to good cutwash gravel is found in
secs. 10, 22, and 23 The outwash is largely nortnern. Small kames
or coarse outwaeh deposite near moraines were eeen in secs. 31 and 32.

T+ 33, R. 16 B.- Glacial geology is complicated witn northern and

local gravels intermingled in many places. There are 8 few gravel pits;
one of the best is in the SW. NW. eec. 32 in a delta kame or very high
outwash terrace. Much of the outwash is northern gravel. There are
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eats,e_.x;h emall pite in ttm _noftixern oﬁtnih inu}n'c‘ca. 27 and 11.
o !.}j, R. 17 Eee A hrgol part'il ‘terminal moraine in which lame
grav_e::lo ‘are abundant. No large pits observed. | __,Gravel possibilities
are ftir in outwash of leci; 5, &, sad 18, but Q‘.!l_uher& deposits
are very aam',aﬁd deeply covered with sand. -No northern gravel was
observed,but it must be preaenﬁ in sec. 1 at least.

"~ To 34, Re 12 E.~ Survey not complete. Oparae kame gravels are
abundant and have been developed in seos. 8 end 10. Outwasn appears
to be excessively sendy. _

- Bummary.e &s the purpose of the work by the writer was to mep the
glacial '-depositl and outline tne glacial history of the region, no
a.tt-pt-iia’.s made to discover all the gravel pits or to try out the
gravel showings by test pitting. Ho' gravels were screened or othere
wise toeted quantitatively. Such work was left wntil it should be
nead;d :for definite highway projecte. Some of tbe area had previously
been surveyed by road material parties and -th.e_'i-r notes were used. It
was found that in the years which had elapsed sinoe this former work
many old pits had bee’ﬁ closed and filled and new _deposits had been
' opened upe in a few instances ‘the locations "given by early parties
inuat have been erroneously plaeéd on the map. .An things coneidered,
it must be realized that whoever follows in the writer's footsteps
will not eee thinge just aes he dide 8till other changes in developmént
will have been made, new roads will have been grad‘ed, end old cuts
filled or grassed over. Some omiseions and errors by the writer will
be discovered from time to time as no work can be perfect ai all points
and all times. The writer endeavored to combine economy and accuracy,
things not always competible.

It is regrettebie that road material parties have no access to the
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"{;_'«plgtayq_f the writer's survey ea 'ihi_eh the mapping of roads and

stresms has been sorrected so for as ‘funde and instruments would

' permit. Differences in base msps will account for many failures to

- -find vhat the writer saw or to recognize ‘the same locality. Moreover,

o newly. di._a_oévered facts will necessitate revision of some of the writer's

o explmttons. Nevertheless, the road msterial man who carefully reads
reports, maps, and notes should find many hints from beach elevations,
zapped shore lines, glacial drainage outlete, ;mtwaeh terrace outlines,
etec. ete. It must be realized tnat the notes alone can not tell the
whole storye. _

In memy instences further work changed the interpretations and
in some instances copying has not been acecurate on account of hasty
writing in the field. There has never been time to read over all

the notes.

‘« F. T. Thwaites,
June 81, 1929.
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