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Materials Burvey of Outagemis County
Intreduction

The purposs of this report is to give a general desoription of the
Aypes of geologie materials occcuring in Outagamie Courty. 7The area adjacent
% the Fox River Valley is emphasiszed, PFor convenience the scunty is 4ivided
inbe 14 provinoes (fig. 1), They sre defined by topography and the nature of
the materials as sesn in drill holes, nmatural expasures, road ounte, sand and
gravel pita, and quarries, ZXach province is summarised in the text of the
report, For details of the materials in varicos places refer to Appendix # 1
{&r111 holes), Appendix # 2 (sand end gravel pite, and quarries), and Appendix
# 3 (road cut observations),

Back materials province pregents unique problems in addition to the
sequisition of materials, sueh as those encountered in exeavationms and in
foundations fer bdridges and etber struetures. ERowever, exospt for the ineluded
information en gemersl topography and materials present, no atiempt is msade to
discuss them,

The study is financed by funds from the State Kighvey Ocamission,
sader the suspiess of the State Geologieal Survey. Meld studies ané preparation
of this repert were scoomplisked in the period from Jume 12 to September 9,
1961, All previocus matorisls reports for the county, available drilling loge
in the files of the Soils laberatory of the State Nighwvay Commission, and
pertinent published literature (see selscted bibliography) vers examined,
Napping in the f4eld snd offioe Vas acoomplished on topographis mape or planimetric
mepe, and asrial photegraphs, 4 Mebile Drill, B-36, pover anger vas mads avail-
able for one momth by ths State Highvay Commission. No field assistants were

previded,



Dutagamie County is underlain by Pre-Cambrian arystaliim rocks and

o

by Upprer Cambriesn and Middle Ordovician sadimentary roeks, Pre-Cambrian exposures
ars non-existent and Cambrian and (rdovisien sxposures sre limited and scuttered.
The bedroek 1= generally overlaia by ' to 512 leet of lake dsposits sni (or)
glacisd drift.

Pigure 2 is w bedrock sap of Buiag=min Jeant:, I% shows otlerop avsaz,
¥Xnown conbecta, and hidden mrptrates, It sizo gives s Falrly delsalled alrati-
graphis column, In the sprendices (peges 15 ) raprasantstive detalilsd quaise
and sutorop seations san be found,

Ere-Cagbrian

Pre~Cambrian rocke ars ideuntitis: 1o well 1o frem thas porinwegt

corner cof the county, They are piek, gray, wnd r«3 granites

is prizmril.r sendstons. In the county thres forsations are ldentified; the
D!‘Glbzmh, !’rmonia, u.nd Trempealeau, Of thsse the Prane:nia spd Trempealean
cuterop Just eest o_t New London, 'The exporsd rocke include 4 feet of btuff,
sandy, silty dolomite and more tban 20 feet of greegzislﬁ gray, red, white, or
yollow sandstone whiok ia fi#e-to wedium-grained, srogebedded, and glsusonitie
and dolomitie in part,

Mmm

‘nm Prairi.s du. Chien p‘oup {(Lower Magmesian) conslsts of the Onecta
doloaite, low Riuhmnd sandgtone, and Shpkopae delomlte, but i» not subdlivided

in this r.port It rsata unooufembw ot the Upper Cambrism, strikes norﬂuast—':‘




southwest, and dips to the southeast, It ocuterops along the prominent escarp—

ment which forms the south and east boundries of the flat northwest quarter

of the county, It is characteristically a hard, gray to brown dolcmite with

shert, green shals, oclites, and occazional sandy sﬁnas. Its thickneas and

bedding are irregular; numercus dome structures are attributed to alg:l reefs,
8t. Peter sandstone outercps at the bese of escarpments formed by

the Black Rivsr group, or is buried by glacial and recent dopesits in low swvampy

arsas having a genmeral acritheast-southwest trend. It ia 8 pocrly eonaclideted

sandstone with well rounded fina- Lo cosrae-grained components,

Black River and (slena groups {Plattevilla and Trenten) ars noh
subdivided in this report. This unit outerops in small scerps aoreas the
sentral poriion of the eoumty and i: exposed in isolated patshes and is strsma
beds {n ths eastern rortion of the acumty, The Fox Fiver flows oosr thia unis
thronghout the esunty and Dusk Cresx exposss 1% in mumerous plzses, Thia unit
may have dips contrary to the normal southessterly dip, These sesondary dips
are thoughkt to be due $c deformation cauvmsd by oeorridding giacisra. Az seen in
outerops, the fresk surface is a greenish to blue-ygray Jolowdts, wnd thes westhered

surface is buff, The rook i3 & sofi to fard doloalis with shaly beds and

partings.




Pecisl Geclogy

Gegeral 4
Depoeits of three gleclal substages of the Wisconsin stsge are

repressnted in Outagssie County, The oldest or RBockisn advenss left depomits
turied by the last two, Cary and Valders vhich are best representsd and are noat
important from an sconomie standpoint,

Figure 3, a glaeial map cf Qulagemis Ccunty, separztes the various
trpes of depoaiteg of the Cary amd Valdera subatages, % alsge glvea o falvly
detailed stratigraphies solvmm, In the ap endlewa {puges '~ 7) preprescoteci o
dct_ai]ad seet!~ns are given,

The major exds of advunce of claziul 10e inte the couaty luring the
Cary and Velders substagee and probably Jduring the Hocklan was southwsatuard
up the Fox Blver Valloy., This wallsy was eontroilsd by the Klagaran sgearpuent
along the southeast side and by rising bedroek elevations tc the nerthwest
along the northwest side, In times of glaciation the ice first moved inte
his velley from Orsen Bay, attained ite grostest thickress and width (south-
east-northeast), and retreated from the vsalley last, Ihis advance of iee
wpslope and retreat downslope controlleg in many ways the xinds of unsonsoliidsted
deposits in the county,

(Qlacial deposits in the county consilst ol luke deposits and glacial
drift, Lakes versa formed in f{ront of ies advaneling upelope and behind ioe
retrsating locally downelope. Their deposits are found over amueh of the sounty
ard eocsist of silt or elay in the desp portions of the lekes, {ine- to medium-
grained sand {n shallow waters, eni beach sand and gravel es.ong tre sdges of the

lakss, The glacisl drift inciudes both sbratiTied ap: unsiratlfiisd materials,



Stratified deposits are found in such features as kames, deltas, crevasse fillinp;
and eskers, Unatratified deposite include ground moraine, end and lateral moraines,
and drumlins, %The mapping of these dsposits was based on composition, color,
strueture, and topographic expression, Fleld methods of separating the drifts
of different ages are not yet definitive, end {r this recomnsissance 1! weas
eommonly mot possible to determine the history of many deposits,

Bociion sabstege

e Reokian advance of the Wizoonsin glasiation mccording it dates
outside the county, occcurred approximately 30,000 yanrs age. In Ouiagsmie
Couniy a denss, reddish drown, zendy $ill which has besn found hrelow some Cary
kame zravels and is recorded in drill holes {appendixz 1} is correslated with
the Rockian, These depcaits are not saparsied L{a fignrs 3. Ho dspazitg of
sonstruetior aggregates are known to be of Rocklan age in the county, in amerkad
contrast wvith countiss in southern “iseounsin,

Cary subgtage

The Cary substage socurrsd perhaps 12,500 o 16000 years age, aceording
to data from outeide Wisccnsin, The Jary till is ailty, stomey, buff, gray, or
pinkish, Associated with the Gary till are numsrous kews and Xame complexes
of coarse gravel, gravel, and sand. During Cary times, the nain.autlin. of
Duck Creek Ridge (Dask Creek ssker of Thwaites 1943) wes formed, Many marginal
lakes were formed and depogsits of Jravel, szuni, ailt, and alay were laid down
during advance and rsirsat of Gax'y_is:'e,F Theaw lazkes were elther small and of
lossl sxtent or wvers broad expans«s of water suck a8 Early Lake Oshkosh (fhwaites
1943 ).

lvg Oreex jntergtadial

The Tvo (reekw intersiadiel occurrsd from 731,000 to 12,508 vears sgo



aecordisg %o meny dates from Two Creeks and from the ares of Oreem Fei,
Ontagamis County several gravel pits expose pest and organic layers of the Tu:
Creeks organic bod, It is & 3 to 4 inch organie bed with some tree trunim
present. Abeve the organio sone is Valders $111 and {or) pond silta and clays,
yﬂ below are silts and olays lying om Cery kaze gravel, 1 is bed has been
dentified in wells and drill boles as distinet organic scres or netural gas
sones, The organic bed, hovever, is discontinoms,

Yalders subetese

It 10 estinated that the Valders substage occurred from 9,500 to
11,000 yvars ago, 7The Valders is represented in the ccunty by a clayey red
111 with 5 to 10 percent stone sontent, The till attained its red color as
the Valders fce moved across the upper Great lLekes region and reverked the
previocusly depcsited lake clays (Murray, 1953), Assceiated with the till are
sand ani gravel deposite laid down in froai of the advanoing glscier, \ihen
ths Valders ioe retreated, marginal lakes were again formed., The sajor lake,
Lake Oshkesh (Thwaites, 1943), eecupied approximately the sams basin »s Rarly
Lake Osbkoshk,

Bacent Depoelts
Aftar ths Velders glasiation, the present drainage vas established,

The rivers in the gcunty started sroding end redepositing the meterial they
passed over, The alluvium they depceited consists mainly of olay, silt and
fipe zand, The wind also revorked the glacial and lacustrine depoaits and
formed sand dumes. In the poorly drained areas vhere stresme and wind vere
not sctive, svamp deposite were formed, The highlsnds received ne deposits
but were deeply eroded in some aress,



Yaterial vrovinges
Ixevinee £ 1

Province 1 cscurs in scattered areas of the wvestarn part of the
sounty. The provines has relief of 50 feet or more along northeast-socuthwest
trending ridges and upland areas, The Prairie du Chd¢n Dolomite outorcps or |
11ea below a thin cover of sand or Valders slayey till in the northesst and the
Cary stonfer $i11l1 in the southwest, The dolomite is generally good quality
wvith occansional eherty somes, colitie sones, and glanconitis shaly partings,
This provines offers good sites for quarry dewvelopment, Ses drill hole 49 and
quarries 28 and 76,

Provinee £ 2

This prwinae cocure in seettered areas of the eastern part of the
ecunty, It has relief of 50 feet or non along norithaast-southwest trending
ridges snd uplamds, The Black River - Uslema Dolomite outerops or lies below
& thin cover of Valders red-claysy till or lake sands, The dolcaits is poor
%0 fair quality. It containe a fev beds of hard dolomite and mumerous beds of
seft dolomite vith many shaly partings. A thin sandstone bed may be present,
e quality of the stoene varies from area te ares. This provimee offers sites
for guarry development, 8ee dril! hole 29 and quarries &2, 87, and 83,

Province £ 3

This province cosurs iz several areas of the sounty, The most note-
adls 1s the northeast-southwast trending Duek Creek ridge in the southeastern
part of the county, It is 2 dominant topographis featurs rising from 20-50
fost above the surrounding country, Yopographically it is breokem into three
segments sach ocontaining charasteristic msterials, At the southwest and,

this ridge typically showe 1 to 8 feot of Valders red-clayey $ill overlying




interstratifiod sands and silte vith lenses of gravel, The centrsl segment
of the ridge showe 2 similar sequence only with a more complex interstratifica‘ior
of sand, silt, gravel, and vedges of olay. Several 15-20 foot thiek isolated
patehss of Yalders till eap the ridge., On the esst side of Duek Creek, the
sorthesst séguent is predeminantly s clean, well rounded and sorted sarmd with
some lenses and deds of 4 to 1 inch diameter gravel. Un the west side of the
Oresk, this segment is predomimantly 5-15 foot thick Valders till over lake
silts and sands with twe pit locatioms of overridden Cary kame pravels, This
ridge offers possibilities for development of fine aggregates but 1f{ttle likeli-
hood of cosrse aggregates.

The other two aress of cecurrence of Provizmee 3 ars east of Ssymour.
These tuo areas lis it gently rolling uplamds surrounded dy & featureless plain,
These aress show O-% feet of Valders red-clayey till overlying interstratified
sand and zilt with intraformatiomal ecerss gravel and pes gravel, These areas
offer some possibilities of development of fine aggregates and limitsd scarse
sggregates, Bee drill holes 6, 7, 8, 9, 15, 18, 19, 26 snd 27 and vite &
and 71,

Prevince £ 4
Provinee 4 oecurs im the vicinity of Binghemton and Medins, It 1e a

provinee of prominant knobs and kettles or rolling upland aress, Coarse gravels
are found in this provimes in Cary kame cowmplexss., The material gredes from
sand sise to cosrse cobbls and boulder sise, coarse metsrial being dominant,
Scms pockets of clay snd silt osour in the gravels, and clay snd silt locally
ser've as & binding agent, The gravel is generslly >~40 feet thiek, 1%t bottoms
on Prairie du Chien Dolomite or ocn the hard, derse, hrown Rockian till, The




T e R

grevel gemerally sppears at the surface, iis province ean previde considerable
coarse aggrogato, BSes pits 22, $-4 and 92,

Eravines £ 3

Proviaee 5, two miles east of Bow London, is a brosd, genily rolling
wpland region, Trempsalesn asd Franeonia sardstone outerep or lie belew 20
feet of looce sand, These sandstomes have beds of clean, white sendeatone, yellow
sandstons, and grayish green glsuecnitie very fine-grained sandstone, They are
gonerally vell sorted and well rounded, This provinee cffers good sites feor
sand pit or quarry development if very fine sggregates are nesded, See drill
bole 33 and pit 8-9,

Broviase § 6

Prwim-G, in the vicinity of Bev london and Stephensvills, is
charscterived by genily rollimg topography, It consints of leke heaches and other
share features costaining medium~grained sand with frequeret lemses and thin
beds of 1 to 2 ineh grzvel, The ecand and gravel gererally appesar at the surfsce,
Tis province offers pgoed #umh for fins sggregzies, Bee drill holes 34,
33, 36, 37, 79, snd 47 and pits 40, 828, exd 37,

Provinge £ 7

This provinee oeccurs in the vicinity of New London and in the north-
west corner of the sounty, Occasional dune hills rise above the flat plaine,
Tois province is charasterised Dy surface deposits of fing, well sorted and well
rounded, wind blown sends cverlying fine—grained lake sands and wilts, %The lake
devoeite lie on top of hard, dense, clavey till of farw age with 3-70 peraent |
stone, Genarslily the washed sggreyates in $his provinzg arﬁ $oo Flne fov Fead

sonmtruntion, See drilf hoiég 31, A2, and 38




Iegvisae 4 8
Provines 8 extends nertk from Appletom through the vieinity of Naek-

vills and Nisck Creek up to the North Oounty Lime. It is charecterised by a
promineat upland with relief of 50 feet or more, The npland is pocketed by
sumercus knebs and kettles, The material is Cary, stoney, buff %o pinkish til1,
Fatehes of Valders red ti1l ove lis the Cary, 8mall pockets of vashed material
slso oocur, Thers is little posaidbility of dewveloping large quantities of
fine or coarse aggregates in this prevince, BSee drill holes 21, 46, and 56,
Exavince £ 9
Provines 9 lies north of the Duek Creek ridge and sast of the nerth-
scuth extension of County Trunk NMighvay IR, It {s a relatively flat plain,
T™he material is the Valders, red—clayey ti.ll. It may bDe abgent or 15 feet o
more thick, Beneath the till are lake sands, silts, and olays or Galena [olomite,
There is ope looality vhers the Yalders hag ovarridden Cary kame gravels,
There is ® possibdility that more localities like this may exist) however there
was nc tims to explore all features that suggested possible rev deposits.
There also is a possidility of isolated resistent patches of Galena Dolomite
being near the surface. The recommended ares to look for buried gravel and
bedrook is in the triangle ocutlined by Qounty Trunk Nighwvay 0, State Trunk
Highway 54, and the Duck Creek ridge. See drill holes 10, 11, 12, 20, 22, 24,
28, 2, 43, and 44 and pit 65,

Excrings £ 10
Provinos 10, souibssst of the Duek Creek ridge, is charscterised by

gently rolling topography dissected by streems flowing intc the Fox River, The
materisal is lake sand, silt, and olay. It may be overlain by 1 to 20 feet of

VYalders red-clayey till, 7The possibility of finding coarse aggroystes iz

~10=-




remote, JFim-grained aggregates may cocur along the flaak of the Duek Cresk
ridge, Loeal resistent pateches of Galema Dolomite may be mesr the swurface,
See drill holes 4, 5, 13, 16, and 17,

Draviges £ 11

Frovinee 11, in the vioinidy of Binghamton and Stephenevills, i»
oharacterised by rolliag topsgrephy., The Cary stomey 11l is abeent or present
iz thicknesses of 1 4e 20 feet, It lies om Prairie dz Chisx Dolomits., The
vallsys have lsks deposits on top of the lary, and the uplands hawve Valders red
111 on top of the Cary, Bome of the Cary $11l near Provinses 4 and 6 may
oontain small loesl pocksts of washed meterial, Sse drill heles 1.4, 36, and
55.

Drovince £ 12
Provines 12, in the vicinity of Nortonville and Medina, has relief

of 50 feet or more, Mumrous drumlins itrend sast-west, The stoney buff to
pink Cary %4111 is absent or present i{n thickness of 30 fest or more. In the
valleys, lake deposite lie on top of the Cary 111, and on the hills, Valders
$111 ecaps the Cary, There alsc are patshes of wind blown sand in some aress, Looal
pockete of vashed materiasl ocecur; hovever, the possibility of developing larpge
quantitiss of fine ar scarse aggregate is remots, See drill heles 40, 41, 50,
51, 22, 53, amd 55,

Zrgvines # 13

Provinze 13 1s 2 droad area ia the northwest ocorner of tde Oounty.
It is eharacterised by plains vith very low relisf, JMaterials i{mclude reeent
alluvium, marsh deposits, laks deposits, and in some cases elay till, YThe watsr
tabls is at or close to the surface. i1l materials are too fime for construction
aggregates, and the high water Sabls makes developmert of any deposis diffisuls,

-t
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See drill heles 15 and i8,

Pravines # 34

Provines 14 is a speeial sand provinoe f-usd in the sestern half of
4he ocunty, Tepographisally it oconzists of northesst~gouthwest trerding ridges
in the velatively flat Provizses 9 snd 10, They sre ssker Tidzes (Yhwal tew,
1943) with thioknesses of 4 to 38 feet, The sand is %00 fine-grained for mest
sonstrustion aggregate, 8ee¢ arill holes 1, 2, 3, 23, 25 and 30,



Qonelusions

Yourtsen materials provinces are distinguished in Outagemie County,
¥oast of these provinces have pits or quarries which have been desaerided in
previous Outagamie Oounty reports, No nev deposite of large size were found
in this imveatigation, It ia suggisted that additionsl quarry sitse for
Prairia du Chien dolomite be located in Provinee 7 and for the Blaék River-
Galena dolomite {m Provinmee 2, Provinee 5 contsims large guantities of friable
fins—grained Canbrian ssndstone, Gravel dspogits are limitsd in Cutagamie
County; the most faverabls provinee is 4, but some gravel esn be obtained in
prevines 3, Very fine grainoed sand was found in provinces &, 7, and 14,

Provinges 8, 9, 10, 11, 12, snd 13 4in general will provide only f41l.

-13-
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APPENDIX 1
411 EBoles
Drill Hole 1 :

locetiom: Wi}, Sy, Sec. 5, T. 21X,, R, 19%,
Elsvation &84 1%,
£t, Bandy soil

34 £2, Fine to medivm send, ome foot sorme of olsy at 53 faet

+ ft. Pine, silty send
1 f£t, Clayey, silty sard
24 £y, 8ilty sand, water saturated
2 ft, ¥eodivm grained, well sorted semd
24 %, ¥Vine to medium sand
Elavation 650 ft.

Drill Hole 2 :
Locutions WE}, SE4, Sec. 28, 7. 22X,, R, 198,
Elsvation 676 4,
1 £4, 8ilty, sundy ao0il
6 Pt, Fine, stlty sand
1 I't, Beddisk =lay, very dsnae
7 £y, Mne sand
6 £%, Pine 3:nd, wejer table s base

4 £, Fine silty sand, some pebbles predent

Rlavation 631 £%,

Drill Bele 3
locstion: SEt, S, Sec. 24, T. 23E,, R, 18R,
Elsvation 300 1,
1 £4, 3andy soil
1C £, Very fine gerd
Elesvation 762 f31, :

Priil Hols 4
Location: RE}, W44, Bec, 35, T, 224,, A, 18E,
Elavatiom T20 f%,
1 4. Glay soil
12 £, 8tony red till (Vzlders)
10 £t, Brown to purple clay (Laks claya)
Elevation 597 f%,

Drill Hole 5
Losation: 8B4, B}, Sec. 4, T. 22N,, R. 198,
Elevation 720 {t, BRoad sut
1 £t, B8andy soil
3 f¢, 811t end fine sand
Brill hels
2 f¢, 811% (locel pond deposit)
1 4. Red elay
1 T4, Hlue gray oley
2 f4, Stony red ti11
5 ft, Dense red olay

14 ft. Leke spilts, vater satursted, angular fragesnts of
dolomits present suggesiing nsarmess to bedrosk

Elevation 6R 4,



Drill Hole 6
Looations m’ M’, Sec. 16. T. 23‘0, R, 198,
Elevation 700 ft,
1 £¢, Sandy seil
7 1%, 811¢
12 £¢t. Mne, well sorted sard
4§ £, Coarss sand
12 ft, Cosrse sand, soms gravelly sonss
% ft, Dense reddish brown clay {Cary or Rockien?)
Elsvation 7624 f%,

Drill Hels 7
Losation: EE{, W3, 3se, 17, T, 23K,, R. 19K,
Blevation 760 ft,
4 ft, Bed clay ti1l, some stones (Valders)
7T £, 811ty olay, water saturated
1 ft, Demse grayish brown alay (Cary)
Elavation 748 £¢,

Driil Eole 8
Loostion: W4, Swd, Sso, 31, 7. 23K., R. 198,
Elevation 740 %,
H ft. Clay sofl
4 ft. Red ola, ti1l1 (Yalders)
3 e, 811ty alay
4, BRed cley %111, scms pebbles
tt, 8ilty brown clay, very demse, some stones {(Cary?)
Elevetion T84 %,

Dril) Hole 9

location: SW¢, Wi, Bec. 25, 7. 248., R, 12K,

Elevation 832 ft,
2 Tt, Coarse gravel
1 £%, Coarse sandy gravel
& £t. Gravelly sand
6 ft, Coarse gravel, somevhat gilty, estimated 30-35% of

the material bdrought up by suger was over 4% 1in sise

Blevation 819 %,

Drill Bols 10 -
Iﬁeatiﬁﬂz M, w%’ aBO. 24, f. 2”., R. 1&.
Blevation 820 f%,
4 £t, Stony red clay till
Elevation 8156 ft,

Drill Bole 11 '
locetion: SE}, 3B, %es. 21, T. I3E,, R, V4B,
Elsvation 811 %,

6 r't, 8t ny red slay till
Rlevation 807 ft,

=1




Drill Hels 12
Location: W, K5, See. 24, T. 23K, R, 185,
124 £4. Bed Clay til1l (Valders)
Elevation 7524 %,

Prill Bols 13
mﬁmﬂ’ Ml ﬁ; Sec., 23, tq 22‘;,' ‘a ’&t
Elevation 752 £,
1 £5, Qlay soil
114 £¢, Red trown clay, some storws

Elevation 739} 1,

Drill Holas 14
Location: M’ m; Sea, 35, 2. 22‘:5 R, 178,
Elsvation 830 ft,
1 %, Clay soil
184 £4, Ped btrown slay, scee stores
Zlavatioz 811 ft.

Drill Bols 14

Losaticn: 34, o4, Ses, 21, T, 22K, B, 14,
Blevetion 754 ft,

1 0%, Sandy silty scll

3 £%. Mpe sand

4 £, Red clay

13 v, lake silts, browniah gray
Elsvation 736 ft.

Drill Hols 16
Ioeation: ﬁ*, “*, Sa0. 3; T, 21K, , R. 188,
Elevation 720 ft, ‘
1 f't, Clay soil

134 £t, Bod elay 3411, some stonew (Valders}
Risvation 7064 14,

rill Xols 17
Location: Wi, ¥R}, See, 19, T, 22N,, R, 19K,
xuV‘tica ?ze ng
1 f't, Clay scil
11 £ty Red trown stomy elay
Elewation 708 %,

ity Hels 8
[FEETS R

£ wntio

ﬁ‘#% 4 7,%; L e, 2T D Lak. WL MR,
PER A

-

td

‘ik 3;»2‘
3 H‘.. .;ﬁ:i.iagf sana
2% £, Bilty grawsl
Elsvation 8224 rYt,

T




Drill Hols 19
Leaation: M, M, See, 29, T, 23’.' R, 1928,
Elevation 720 f£%,
3 f£%, 8ilty sand
3 %, 811t with several thir elay beds
1%, 31ty sand
17 £t, FMine, well sorted sand
18 ft, Interbedded silty sand, sand, gravel, and pea grevsl
Alzo a atony buff to red olsy at the base (Cary or
Rockian?)
Elavation 678 f£¢,

Irill Hels 20
Loaation: ¥E{, WP}, Seec, 31, T, 23H., R, 18R,
Elevation 810 %,
11 4, Red elay t1ll, somw stones (Valdeva)
% ft, Vater satureied 3ilt
flevation 79OM %,

Drill Hele 21
location: Mg, W3, Sec¢, 32, ¥. U848, K. 17E,
Elavatiom 790 4,
11 £, Bed olay t'il agme shoons
1% ft, Brown slay 41t iy wery lsw siones
Bleavation 77T 1%,

Drili Hole 22
Looation: ME¢, SE4, Sea, 1, T, 23H., R, 17E,
Elsvation 800 £4,

| 10 ft, Red clay till, some stones (Valders)

2 4, Brown clay p.aks deposit)

2 %, Greerish brows clay

1 ft, Gray ailty sendy clay 7 _

1 £, Black allt, gives a methane odor l{organie zons)

(Two Cresks bed)
4 ft, Brown aflt, water setursted
Klavation ?Bj‘é’ e,

Drill Bols 23
Location: W{, 8Td, See, 4, T. 24%,, R, 1,
Elavstion T7C £+,

3 £%, 8ilty very sandy gravel
74 P, Red slay %ill, scae stones (Velders)
Ksvation 757 £,

rill Hole 24
lonation: ¥}, KEZ, Sec, %, T. 238, R, 18%,
Lleavation 76C 4.
7 f4, Bed alay §i11, some stongs [Valders)
Elavation 753 ft,
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Drill Eole 25
Location: ﬂf, ﬂ*’ 8s0, 3$’ 7. 2“0, R. 17R,
Blevation 780 f4,
2 %, ailt)' sand
5 e, 841
7 £%, Fine pilty sand, vater satureted
4 It, Medlum grained sand, vater saturated
1 f4, Gray clay, souple littls pisoes of wvood inmeluded
2 £+, $ilty stony red drown clay (Cary)
14 ft, Hard very dense, stony, red-brown glay
Blevation 757 ft,

Drill Hole 26
Iﬂcltiﬂﬂﬂ ﬂ*, m, &c. 35' ?q 23’5, 3. 1&.
Elevation 750 ft,
5 £%, Bed clay 111, z0mn stones (Valders)
3% £, 841ty sand
Elevation 7414 £,

Drill Hols 27
Iﬁeﬂtiﬂﬂ‘ w, ﬂl*. 3‘(3. 9; ta 23‘-; Rs 1%9
RBlevation 740 £+, Top of gravel pit face

8 £t, Red clsy till, stones 104 (Valders)

& £1, Intervedded mediuz ¢ coarse gralned sand and psa
gravel (vand predeminating), stones and psbbles range
from ¢ to 4 inches in diemeter, red olay ill balls
are present

Prill bols

4 ft, Pea gravel, pebbles range from 4 to 4 inches in dizmmter

16 frt. Iaterbedded water saturated silty elay snd sand whish
botiomad in & hard deanmse stony browm olay to hard %o
penetrats

Blewation 704 ft.

Drill Hols 23
Looation: BW{, W4, Sec, 8, T, 24M,, R, 18K,
Elevation 885 f¢,
6k ft, Red alay till, stones present

Elevation 8784 rt,

Drill Hole 29
Location: ME}, SW}, Sec, 18, T. 24X., R, 18%,
Elevation 890 ft,
7 £t, Red olay till, stomes pressent
Elevation 883 ft,

Drill Hole 30
Loeation: WWg, Nif, Sec, 8, T. 22NW,, Kk, 18E,
Elevation 810 ft,
£ 4. Red nlay till, stones present
5 ft, Wall sorted and well rounded sand
5 f£t, 511t
24 4, Fine well sorted snd well roundsd sand
Elevation 79R4 %,

~% G




Drill Hole 31
Locations SW¢, HNE}, See, 16, T. 224., R, 15E,
5 £, Sandy reddish brownm olay
7 ft, Hard dense brown clay till, soms stonss present

Drill Hole 32
Iaaationlﬂf, 'E‘i', Jee, 15; 7. 22'0] R. 158,
17 £4, ¥ine wvull sorted and well rounded sand
9% ft, Mrown olay till, some stones present

Drill Hole 33
Locstion: ﬂ” M, Sec, 3’ T. 22’0, R, 1go
3 £+, Sandy soil, mmerous stones
Nrill stopped by bedraak

Drill Hols 34
bCItiﬂnt W*, “‘&’ S'-‘fs. 15, ?- 225., BQ 7&:
Resd out
10 4, Fine sand
Drill hols
4 4, Mne wall sorted snd rounded sand
4 ft, Yairly coarse mandy ailty gravel
brill Hols 35

Loecation: m. % Sea. 113 T. 22!-’ R, ?éﬁ.
24 1%, Fine sandy soil
9 ft, Mine wall sorted and rounded sand
2 ft, 8ilt, water saturated
4 £, Bard dense brown elay, somewhat silty and stony

Drill Hole 36
Looetions SW}, BE}, See. 34, T, 23K, R, 16K,
T 4. Zrowm etony elay till
2 £t, 331t and elay bound gravel

rili Hols 37
Locations E‘*, KF‘%, 3ec. 18’ . 23'9; R, 1§E¢
1 %, Brown sandy scil
1 ft, OQravelly sand
Z ft. 3srdy gravel, pebbles up te i3 inches in diameter
3 rt, Coarse gravel, pobbles up to i imches in diameter

Drill Hols 38
Location: Wiy, NF$, See, 8, T, 24H., R, 188,
10 fv, Fine well serted and rounded sand
7% ft, Interbedded sand, silt, and oclay

111 Hele 39
Lecation: 3%¥¢, Hfi', Ses, 6, T, 238., R, 3B,
8 re, !’im well sorted and rounded sand
i8 tt, Bard sompacted ailt

20—




Drill Eole 40
locaticns Sl*, HF“‘; Sec. 25’ b 22!9: R, H4E.
3 v, Fine woll scrted and rounded sand
34 £t, Red brown compacted slay till, some stones

Brill Hola 41
Location: XB§, REf, Sec. 1, T, 21M,, R, 15K,
4 £t Fina well seorted rounded asand
8¢ £t, Nard pinkish to brownish stoeny elay €111

Drill Hole 42 :
Lecation: XE¢, 3B¢, Sec, 20, T. 2iN,, R, 198,
% ft, Bad laie olays (wet and plestie)
1 £, Hilt, weter yaturated
4 £, Bad 2lay till, sowevhat stony {Valders)

Drill Hola 43
loontion: &4, Hod, Ses, 11, T, 238., R, 183,
Elavation 763 £+,
b £re, Rad clay 111, stonry and plastic
< ft, 1Yy sl giomy red tlay tllX
Eleyation 757 &,

Brill Hols 44
Locetion: B, 3w, Ge~. 26, T, Z3¥., R, 3K,
Elavation 745 %,
e 311t red lax» slsy
» 31t
o Tine 3llly gand, some stones presant
- Stony, Muff ic grayish, sil8y eiz: 117 iNary)

Eon o
jo 3 3 %4

]
Tisvetion 7424 %,

Drill Hole 45

Location: 8B4, 84, 3en, 30, Y. 24M,, R, 168,

Elevation 788 4,
2 ft, Flre 2ilty szud
3 2, 3y 511, waber asturatad
9 ft. ‘enses of 3i"t and stony eiliy elay botioming (n

bard atony Lrovn clay
Zievation 771 £X,

Drill Hole 46
Iﬂc&tionl m' M’ 5‘50.. 27, f-a 21&?.; Ro 1,?33
Elovation 2375 It,
10 2t, Rec clay ti71, osopsr pressnt (Valders)
7 ft, Buff te grayish stony elay $11l (Cery)
3 £, Silty stony gray clay ti1
<4 It Herd stony rsd clay t111
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Drill Hole 47
Location: XE$, Wi, Sec, 29, T, 23K., R, 17E.
llavation 810 re,
14 ft, Fim well sorted snd rouvmded zand
3 e, Grevelly silty sand
Bole Tottomed on bedrosk
Elsvation 793 ft.

Drill Hole 48
Location: SE¢, SW, Sec. 17, T. 24R,, R, ITE,
Elavation T8 ft.
2 fo, 811t
8 L, Fine woll sorted and romnde? annd, water aaturoied
10 ft, Gray o buf? lske slozs, 2w sead lenses
Zlevation 758 4,

Drill Fele 40
Location: SF, WE4, See, 17, 7. 274., R, 17E,
Elesvation 808 i

Road cut
4 Pt, Bsd oisy til. (¥alisrw:

i-‘
4 on edrege (Fral.i= o Chien)
Elsvution 798 74,

Irill Hole 30
Location: SW¢, S}, Bec, 17, T, 21N,, R. 148,
A £, Red cluy, 5UE sveny sontent (Valders)
4b £, Silty, very stony, bulf eisy $111 {Cary)

Drill Hele %51
Locationys WP, SE%? Sac, 2C, T, «WN,, K, K,
12% ft. Bed elay till {Valders)

Drill Bols &2
Louation: BE4, BWd, Sec. 28, ¥, Z1¥., R, 16K,
€ 'ty 21ty ateny bulf eclor & giry till
1 £, 811t
2 M, 8spay izt
3 e, B5ilvy sand
1 €4, Yediumm preined well soried zud rounded o ad
4 £%, Coarse mand, scme 3 to 1 lneh diemeter grovel
124 f%. BL1ty stony i1l vitr scre lonses of silt, sand,

PR
and 2ley

Drill Hole 53
Locations AE}, 3B, Bec, 9, T. 21H,., &, 15E.
Boad out
& Fte Bed #luy 241G
Drill hole .
3 f4. Bufi ston ooil oo 801



Drill Hele 54
Location: 3+, ¢, See, 21, T, 22N,, R, 148,
11 2. Bad elAy t111, some stonex present
114 ft, Gravelly send (Rarly lLake Ouhkosh beack gravel)

Prill fole %5
m‘ﬁon’ ﬂ%‘, m’ &‘. 25’ ’. a., n. 1&.
7 £%, Btony red brown elay (laks clay?)

Drill Hels %6
Mﬁtiﬂ' “, W*, Ses. 25’ !. 22’-’ R, 173.
Rlsvation 850 1%,
g £t, Rad clay till (Valders)
2 ¢, 811ty, sandy, and stony i1l
6 £, Buf?f to pinkish stony olay till (Cary)
3 1%, Urayish to Wuff stormy i1
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Appendix 2
Quarries and Gravel and Sand Flts

Location: -'*, ’*’ Seo, 17’ T. 24K, R, 1R,
BSectiont Quarry £ 28 DPrairis du Chisn dolomite
1 £¢t, 804l and rock rubdbls
3 £4¢. Brovnish weathered dolomite with numerous small
sclution eavities, grades into 1 ft, of browvn
flaggy dolomite at the base
1 £%, Cherty dolomite, bottom 3 inmches quite high in chert
1 1y, Flaggy dolomite, beds are ) inches thick
9 £t. Bard gray brown dolomite, beds average & inches in
thicknass
Qarry floor is a dome structure

Locution: WW¢, SW¢, Seo. 30, T. 22M., R, 15K,
Seation: Quarry # 76 Prairis du Chiem dolomite
1 ft, Sandy so1l and rock rubble
3 £+, Weathered bdrownish dolomite
10 £¢, Bard brownish dolomite, bads vary from 2 %o 4 inshes
in thickness :
§ £, Rard greenish gray dolomite, thin 1t %o ? iach beds,
a few green glauneonitiec shals partings, s dominant
sons of shele at the base
2 £t, Massive hard dolowmits, algal structures present
10 £+, Masaive to thinly badded, greenish to browniak
dolomits, sems shale partings

Location: MW, W}, Sec, 21, T, 22N., M. 18K,
BSeotion: Quarry # 62 Hlack Hver-alans dolomite
1 £2, Clayey soil
3 £t, Thinly bedded shaly tuff cclored dolonkie
7 £t, Greenish gray dolomite, less shaly, some biohermal
algal structures,
1 6, Grayish %o white ssndst ne, local unconformity indicated
10 £, Bard bluish gray dolomite
Quarry bottoms on a thin ripple murked sandatons

Loostion: NE}, SwWi, Bee, 16, T. 22N,, R, 18%,
Bection: Quarry # 87 Black River-Galena dolomite
1 £t, Clayey soil and roeck rubble
5 Pt, 8lightly weathered buff colored dolomite, beds 2 to
& jinches thick
16 £4, Hard dolomite, scme beds have shaly partinge

Location: 53, B8%, Seo. 36, T. 24¥., R, 123,
Section: Quarry # 88 Rlsok River-0alens dolemite
1 It Sandy olay soil and rock rubbla
5 14, Weatbered dolomite, buff colored on weathered surface,
gray on fresh
1 £4. 3oft bdlus gray shaly dolomite
3 ¢, Thinly beddsd grayish doleomits
1 ft, Soft blue gray shaly dolaxite
8 £t, 8oft dolomite with numercus shaly partings
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Location: W4, SW{, Sec. 31, T, 238., R, 15K,
Beaticn: Grevel Pit § 37

8 ft, Gravel to sandy gravel, pebbles 1 tc 4 inches in
dismeter, grades into =and and pes gravel sones

location: $§4, WEE, Ssc. 15, T, 22M., R, 152,

Seotions Gravel Pit § L0 (Section put together from exposures in thres pite)

Pine wind blown sand
¥adium lake Adanosited sand

6 £,
T £,
3 e,
asy be abaent

Clay bound sand end gravel
Gravel , acerse angular sand

3 £,
8 1+,

Losation: §5, %, Ses, 9,
Section: Gravel Pt § 65
Rort: «nd
10 to 15 4, Bed clay till (¥alders)

Ta 23§:§ RQ 1gg&

12 to 1 Y. Coarme grave:, stonay range in slse frow 2 oo 0
aad 13 inehean in dlameler, aome arsas ey seaond

metmen et

Brruth end

& e 7T P Mellow 1oue
& - o T el . . o > " N
J R 7 KL, asEre v

o L e

Locazian: %;,, Hit, %ens, V.7 L1E., R,
Section: Lravel Pit § %6

b4 P
in L wa

g £

- . T . Y i

Bedl a2biay wiii, warilabis i
P - . F e -
Hand el o T, 3 &g

Toselion: 34§, Su.i} Sen, T, 7
Beotlon: Gravel PLi & 3

cuter

+ ES

;. L 3L i

Do hoE
(RSP ]

nigxrena (Y

wang ol gravyl

Paleozol, may overlis alay bhound gravel or slay or

®oipe patvly

Borthwest fane

WS, Interatratified eressiaddes sands sand Fivr grawel
coie zoav 8110 iz Tonan et Whw fop

Borthanz® fans

e Fo, Dizty =icy pound grsvel, o oaoned
ienmes

¢ [y, Fime weli!l stratifis oond oy luke sands

South face
3 ftq Eﬁed CEJ;}
o £t

tiid

Locaticas NEd, Hwd, Sec, T, 218,, R, 148,
Saation: Qravsl Pit § 8%

2% .

g e,

12 4.

20,
Red atony clay soll

Clay bound graweml, coarss

Fire well siratified pond or

Dty poerly sovted gravel | some sand lenses

lake sasnds znd allie

Finae to ped um gralvsd sani, 20ms lenses

peE& gravel

of

elay




Lscation: B¢, ﬁ, Sea. 12, 7. 222., 2, 1R,
Seeticn: Gravel Pt f R
15 2%, Goarse gravel, 6 %o 10 ingh dismster stomes, soms
fioer material does oecur
Pit floer is somposed of & hard red btrowm $1ll

Socatioms ﬂ, “’ oo, 19’ T. 23‘., R. 198,
Ssetion: Gravel Pt
1 rt, Clay soil

1 £t. Lake olayes and silts
10 £4, Hed olay #4111, stony, some lake sediments at base
2 to 6 ir, Crganic material (Two Creeks forsst bed)
1 £t, Bad clay
18 ft, Poorly scrted coarse gravel — vater table
about 20 ft, of gravel

Locetion: [, BBE, Soc. 31, 7. 23M., R, 17X,
Seotion: Sand Pt # 4
Sect. 1 4 £%, Tuin beds of sand, 1 lnch gravel, and $ inch grawel
1 f4, Gravel, 1 to 2 inches i{n dicaster
1.5 f£t, Pwa gravel
3 ft, Clay bound gravel
Seot. 2 1.5 £t Gra?.lly sand
1.5 ft, Grsvel, 6 lnek cobbles to $ inoh pebbles
4 ft, ¥ine sand
Fussrous 1 to 3 foot dismeter stones are T esent

Looatiom‘gi a: S8eo. 3, T. 22K,, R, 158,
Seoticn: Mt #9
<0 fL, Fine well sorted and wel. rounded wind deposited

sand
h £, Fine wil)l sorted and well rounded lake deposited
sand '
'Y £t, Red clay, pebbles present, appears to be a md flow
2 £, Lakxe sands and silts
5 ft, Weathered Franconic sandsions A
Section may be present between Franconle sandatons and ovsrlying lake
sands
2 fi, Weathered silty sandy dolomlte
2 fi, Greenizh to grayish glauconitic sandstcns
7 ft. Vice to medium sandsione

Locetion: S, Mg, Ses. 11, T. 22K,, B, 14K,
Seotions Sand Pit # 28
20 1, Hine to medium grained well sarted and rounded send

with muserous lsoses of medium sised gravel
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 Appendix 3
Boed Cute and Natural Exposures

1. boati“. m' n*. bc: 21’ ‘t 21!;. R. 1%.
15 £4. Buff to pinkish stony till, stome gontent 208 (Cery)
Cut {2 in an sast west trending drumilin

24 Losation: SW¢, BiE, Bec, 21, ¥, 224, R, 158,
5 %0 10 £t,. Pine wind blown sand, overliss Prairie du Chiern dolemite
10 f¢, Buff eolered veathered dolomite (Prairie 4u Chden)
Estineted thickness is 25 to 30 ¢,

’t m&tiﬂ‘i H*, m’ See, 3" To 2&.’ Rl 150
6 74, Fine well sorted and rounded dune sand

4o Location: Wi, Wi, See. 18, T. 21N, R, 15K,
10 £4. Buff solored weathered dolomits (Prairis du Chien)
Fxposed in a NF8W trending soarp

5, loestiony E‘i’, m’ Bec, 28, 7. 223” R. ’g'
10 fh. Mezsive light gray delomite
4 %, Thin and irreg larly bedded dolomite, reddisgh brown,
colitie in places
4 . Mossive light gray to brown dolemite, some sandy
lenses
6 ft, Massive dolomitie sandstone

6. bc?tiunz m}, m" 8.:'.. 6’ rc 21)!., R. 1&.
B 4, Fine wel) sorted and rounded sand, dune sand

7+ Location: W3, W4, 8ec. 33, T. 22, R, 1&,
£t, Duff to pinkish stony elay %111, stons oontent 20%

(cary)
Exposed i1 a cust-west trending drumlin

8, location: WE4, 3Kf, Sec. 15, T, 22¥,, R. 1685,
6 £, Buff to pinkiasl stony clay till, stone eontent 20%

(Cexy)

9, locetions 8B4, 8B4, Sec. 10, T. 24X,, R, 178,
12 £, Buff eclored stony 3ili; aley till, some gravel,
sand, and silt beds and lenses are present, 1 to
2 foot diemeter boulders are present, stone content

208 (Cery)

101 Locutions SX, M, Sec, 27, T. 24¥., R. 178,
2 ft, 211%, loeal pond depesit
7 £%, Red olay till, somevhat stoay (Valders)

11, Loeation: m*, ﬂ‘}, 8ec. 30, T, 24K., R, 188,
& f't, Bad clay till (Valders)
Bedroek is believed near iie surface
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12. loeation: Wi}, Wi, Bea. 6, T, 23N,, R, 188,
£ ft, & inch beds of fairly hard dolomits, some shaly
partings (Blaek River Dolomite)
Eetimstad thiakness is Y0 %,
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