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g8 | OUTWASH SILT, SAND, AND GRAVEL (Pearl Formation in Binois)—Chiefly SOURCES OF INFORMATION
..... : HOLOCENE ICE CONTACT  ALLUVIAL LAKE ORGANIC EOLIAN COLLUVIAL - W“""“;"m'“ 40 oEas 6 anc Bebbly . Genesally ooe Eaddized el meées ILLINOIS
k| GLACIAL DEPOSITS DERODSITS DEPDSITS DEPOSITS DEPOSITS BEDRCCH cemented than pounger cutwash sand and gravel (g, Composition and bedding )
Gt LAKE CLAY AND SILT UNDER LAKE MICHIGAN S . : o — ~ ! —— Sarniles 80 thot of unin g 1n seme aree. Locally includes ioe-contact sand and gravel Bergstvom R. E.. Pikin, Kemal, snd Follmer, L. R., 1076, Gaalogy for planning in
| = | LAKE SAND AND GRAVEL UNDER LAKE MICHIGAN P— s | 1 1 (kgi). Commonly forms terrace remnants and outwash plains, Sangamon Sod Is ;I'Efpﬂnwnﬂ-ﬂmmr vegion, llinois: Minols Geological Survey Circular 497,
) | L qal | . :
il ) g HOLOCENE AND LATE WISCONSIN end g Tﬂﬁ;ﬂg‘;‘bﬁﬂuﬁﬁwmlmgﬁ?ﬂﬂmm Follmer, L. R. 1978, The Sangamon Soil In s type area—A review, i Mahaney, W.
anEpliyan - - 4 o e and ot parts  [Binois and | [ Ficlocens C.. ed., Quaternary Solls: Morwich, England, Geo Abstracts, p. 125 165,
DA [ i ; A al ALLUWILIM Th of outwash I nl? ary 9 P
- .f"[( a'l | — n s " : L 4 s o of Wacomin  Lake Michigan ztw!ﬂh hk;nm outwash generally kess than 12 m, but in major valleys may Follmer, L. R.. McKay, E. D)., Linchack, J. A... and Gross, D. L., 1979, Wisconsinan
¥ P alls | Al - -2 | 3 al . E T ’ — b S . much § T B e REE 1 Sme Sy 1 W p = Smmp P P
. |' D : ] ek | o {n, = -\! - SWAMP DEPOSIT 1 e - ICE-CONTACT SAND AND GRAVEL [Hagarstown Member of Glasford Formaon Sangurncsian, ";‘i;':“*'“ sradgraphy in central inois: Minols Geological Survey
y % “d At 1::] Checurs Ehh:mm;“lﬂhm Imdm'.:::;nﬂ mt:umﬂuf:d;!ﬁgaw Hunt. C. 5.. and Kempton. J. P.. 1977, Geology for planning in De Wit County.
. . . g8 ] orma
o5 EOLIAN SHEET SAND tion. Sangamon Soll is devel 1 in upper part of the unk. Generally covered Hllinods: Tlivcls Ciealogical Survey Environmental Geology Mote 83, 42 p.
ed | DUNE SAND by as much as & m of loess (Peoria Loess and Roxana Siltl. Distrbution of J“““Eﬂh’:“‘:':r :’5}1‘?;;' -pﬂ‘d gloclal drift near Donville, Nlinoks: lincks Geological Survey
o | LOESS e e Bres 0wt e o g e of i et grased men Johnson, W. H.. Follmar, L. R.. Gross, D. L. and Jacobs, A. M., 1972, Pleistocans
) stratigraphy of east-central Hlinoks: Hlinoks Geologkal Survey Guidehook 3. 97 p
ca | COLLUVIUM AND SHEETWASH ALLUVIUM Tl Mamnbars of Glaslord Formation b [nols and equivalent wnlts In Johnson, W. H., Gross, D. L. and Moran, 5. R., 1971, Till stratigraphy of the Dan:
S LATE WISCONSIN adjacent Wisconsin wille region, east-central linots, in Goldidvaait, . . and others, eds., Tll—A sym-
Al unies beally are covened by small unmapped deposits of oubaash silt, sand, posium: Columbus, Ohie, Ohic State University Press, p. 184 - 216,
LAKE CLAY AND SILT and gravel igei, gpl. lake silt and clay lici, lod. lea). windblown sand (@8], alluvium Hempton, J. P., ed., Geology of northeastern [linois: Unpublished quadrangle and
LAKE SAND AND GRAVEL as ed ca (al), or younger 6ill, and commanly are covered by as much as & m of loess [Peoria derivative maps prepared for the Northeastern llinois Regional Planning
i Loess and Roxana Sie in llinois) . Sangamon Sod baeally 15 developed i upper part Crommission.
\ OUTWASH SAND AND GRAVEL Late of each 6ll member. Average thickness of Glasford Formation is about 15 m; max- Larsen, J. 1., 1973, Geology for planning in Lake County, lllinois: [linos Geological
\ el " Wiseo imum thickness is probably greater than 30 m Survey Circular 481, 43 p.
: Wi . f ; : i @5 QUTWASH SaND tal Jl CLAYEY TILL (Radner and Sterling Till Members of Glasiord Formation in [Binols]) — Lineback, J. A, 1979, Quaternary depasits of lllinois: Winois Geological Survey, scale
;__-iﬂ_;..' : Ty h | T . ; Y o e 1 i oy A ; o il - “ﬁh; ICE-CONTACT SAND AND GRAVEL Yallowih-brown ar brown to dark-gray clay loam, silty clay lbam, and loam. lligic 15000040
g = f = Grand H:IL_ fy T A % P, } LA 3% B i : s RTINS and dolomitic; commonly interbedded with sand and silt. Compact: locally massive Willkman, H. B, 1971, Summany of the geclogy of the Chicago ares: llinck Gealogical
et ﬁ“,&l TKEE i | Tills in Wiasconsn, Michigan, Indiana, ard Ohio | and jointed. Radnor Till Mermber i in central and western [Bnoks, and Sterling Survey Circular 460, 77 p.
: P £ | i CLAYEY TILL Till Member Is in nothwestern [Minois. Distribution of loess cover more than 2 m Willman, H. B., 1973, Geology along the llinots Waserway— A basis for environmen-
! sdafip——1, ; Ground morsine ! - UATERNARY thick shown by pattern. Thickness of till commaonly less than & m in northwestern tal planning: [linois Geological Survey Circular 478, 48 p.
| [noks: may exceed 15 m ebewhere Willman, H. B., Atheron, Elwood, Buschback, T. €., Colinson, Charles, Frye, J.
End moraine | { . | | tag | CLAYEY TILL (Esmond Tl Member of Glasford Formation in Binoks)=Clay loam C.. Hapking, M. E., Lineback, J. A_, and Siman, J. A., 1975, Handbook of II-
CLAYEY TILL | lcd | | | * Pletsiocens in upper part, clay in lower past; gray; it and dolomitic; nonsored to veny poory Enois Stratigraphy: lllinois Geological Survey Bulletin 95, 251 p.
| | | sorted; thin and discontinecus. Mapped onby in nortbwestern lllincks, Lacks distine: Willman, H. B., and Frye, J. C_, 1970, Pleistocene stratigraphy of Hlinois: [linols
Ground moraine | tive end moraine topography, Map unit includes areas of older drift and bedrock, Geological Survey Bulletin ™, 204 p.
End morsine . Mapped only In nosthwestern lllinots. Thickness commonly less than 5 m Willman, H. B., Leaonard. & B, and Frye, J. C_, 1971, Farmdaban lake depesits and
| the LOAMY TILL (Lee Center T Member of Glasford Formation in [Bnoks] —Gray to faunas in norhern Bnos: Minos Geological Sumvey Cicular 467, 12 p.
CLAYEY TILL ——— ? ? ¥ brownish-gray clay loam, |l and dolomite: nonsorted to very poody sonied, Unpublshed map information contributed by P. B. DuMantelle, L. R. Follmer, . L
Ground momaine Commonly thin and discontineous; map undt includes areas of older dnft and Gross, A M. Jacoks, ). A, Lineback, E. [}, McKay, and P. C. Reed.
. Early bediock. Mapped oaly in nomthwestern lllinots, Distribution of kess cover more
End moraine " Wisconsin than 2 m thick shown by pattern [MOLARNA
LOAMY TILL Groumd morsing—Thickaesh commonly las than & m Anonymous, 1979, Map of Indiana showing unconsclidsled deposits: Indlana
Ground moraine :——' End moraine— Thickness 6-10 m Geological Survey Miscellaneous Map 26, scale (approx .} 1:1,830,000
| | Bleuer, M. K., 1975, The Stone Creek section, & historical key 1o the gledal stratigraphy
S ’ End moraine | | LOAMY TILL (Ogle, Hulick, and Vandakia Till Members of Glaslord Formation in [I- of west-central Indiana: Indiana Geslogical Survey Occasional Paper 11, 9 p.
; ) : LOAMY TILL linois and Ogle Till Member equivalent in Wisconsin) — Yellowish-brown, reddish- Bleuer, N. K.. Glacial stratigraphy of west-central Indiana: Indiana Geological Survey,
A K EGrA N brown, brownish-gray, or gray baam, silt loam, and day lbam 1B 10 inermediate unpublished report.
oeTrenad) Gircund rvoring _ Sama soatigraphic unt = Considered i - llimoéan lltic: dolomitic. Nonsarted to poorly sorted; lacally interbedded with sand and Burger, A. M., Forsyth, J. L., Nicol, R. 5., and Wayne, W. J., 1971, Geologic
h utt End moraine 2, and middle Tinoian In ape = llknos; 5 gravel. Compact to moderately compact: localy jointed. The Ogle Till Member map of the 1* % 2* Muncie Quadrangle. Indiana and Ohio, shewing bedrock
! ke Forest), ) " consdered older than unit vkm. and pee in norhwestern llinois and the equivalkent till in southeastern Wisconsin have been and unconsolidated deposits! Indiana Geological Survey Regional Geologie Map 5.
JIPrm— ; SANDY LOAMY TILL P middle llknolan in age in Wiconsin exiensively eroded; throughout the quadrangle the map unit includes many small scale 1-250,000
k = Ground morsine r areas of bedrock. Commaonly the till is covered by as much as 2 m of loess; local- Goodng, A M., 1973, Characteristics of late Wisconsinan tills in eastern Indiana: In-
o N :-:{;Jk, ; Iy, in southwest part of quadrangle. by as much as 5 m. Distribution of loess cover diana Geological Survey Bulletin 49, 28 p.
3 : ol iriet ki 7 End moraine R mar than Z m thick shown by pattemn. In [linods, the Ogle Till Member is inferred Gray, H. H., 1973, Propenties and uses of geclogic materials in Indiana: Indiana
!\ CRy Lwerrs Till Members of Wedron Formation in Minois and under Lake r::eﬁ:' "‘;" the """""’;";:‘ I:Lﬁ“:wﬁ':hmm":;' equivalent till Geological Survay Regianal Map Series, Supplementary Chast 1
 Michigan, and Equivalert Tills in Adjacent Wisconsin and Indiana = - - % bo D pOungper than ns . thickness commanly Johnson, G, H., and Keller, 5. .. 1972, Geologic map af the 1° x 2° Fort Wame
- PRE-QUATERNARY is bess than & m in [linoks and bess than 2 m in Wisconsin, in west-central and cen- Quadrangle. Indiana, Michigan. and Ohio. showing bedrock and unconsobdated
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the Quaternary Geologic Atlas of ihe United States in yellow.
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RELATIONSHIPS OF LATE WISCONSIN GLACIAL LOBES,
SUBLOBES AND ADVANCES WITHIN LOBES AND SUBLOBES

Mumbers indicate relative ages of surface tills in respeciive lobes and
sublolbres (pldest 1o youngest) in this quadrangle. Hachures indicate read-
vance lmits shown on Quaternary geclogic map, Arrows indicate
generalized ice flow within lobes and sublobes,
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tac CLAYEY TILL [MANITOWOC TILL MEMBER UNDER LAKE
MICHIGAM]

tad CLAYEY TILL (SHOREWOOD TILL MEMBER UNDER LAKE
MICHIGAM)

CLAYEY TILL (WADSWORTH TILL MEMBER IMN [LLINCIS
AND EQUIVALENT IN [NDIANA)

Ground moraine

tah Ground moraine and end moraine under Lake Michigan
End moraine

SANDY LOAMY TILL (HAGER TILL MEMEER IN ILLINOIS
AND EQUIVALENT [N WISCONSIN)

Ground moraine
End moraine

CLAYEY TILL YORKVILLE TILL MEMBER 1N ILLINOIS AND
EQUMNALENT IN INDIANA)

Ground moraineg
End moraine
CLAYEY TILL [SNIDER TILL MEMBER IM ILLINCHS AND

EQUNALENT IN INDLANA)
Ground moraineg

End moraine

LOAMY TILL [BATESTOWN TILL MEMBER. MALDERN TILL
MEMBER, AND MALDON AND SNIDER TILL MEMBERS
UNDIFFERENTIATED IN ILLINCGIS; BATESTOWN TILL
MEMEBEER EQUIVALENT IN INDIANA)

Ground moraine
End moraine

LOAMY TILL (FIATT TILL MEMBER]
Ground morsine

End moraing

LOAMY TILL (MSKILWA, DELAVAN, AND FAIRGRANGE TILL

MEMBERS IN ILLINOIS; FAIRGRANGE TILL MEMBER
EQUMNALENT IN INDLANA)

Ciroundd moraimg

End moralng

EARLY WISCONSIN

I| tkj LOAMY TILL ([CAPRON TILL MEMBER OF WINNEBAGO FOR.-
MATION IN ILLINOIS AND EQUIVALENT IN WISCONSIN)

SANDY LOAMY TILL (ARGYLE TILL MEMBER OF WIN:
MEBAGD FORMATION IN ILLINGIS AND EQUINALENT 1IN

WISCONSINI
Ground moraine
End moraine
e WISCOMSIN
| Jed | LAKE SILT AND CLAY
ILLINOLAMN

LAKE SILT AND CLAY

bl
- LAKE SAND AND SILT

gsi DUTWASH SILT. 5AND, AND GRAVEL
- ICE-CONTACT SAND AND GRAVEL

tal CLAYEY TILL (RADNOR AND STERLING TILL MEMBERS OF
e GLASFORD FORMATION IN ILLENOIS)

tag  CLAYEY TILL (ESMOND TILL MEMBER OF GLASFORD FOR-
S MATION IN ILLINOIS)

LOAMY TILL (LEE CENTER TILL MEMBER OF GLASFORD
FORMATION IN ILLINGIS)

Ground moraing

End moralng

o

. tkm | LOAMY TILL [OGLE, HULICK, AND VANDALIA TILL
MEMBERS OF GLASFORD FORMATION IN ILLINOIS;
OGLE TILL MEMBER EQUIVALENT IN WISCONSIN]

CLAYEY TILL (WINSLOW TILL MEMBER OF GLASFORD FOR-
MATION IN ILLINCIS AND EGURALENT 1IN WISCONSIN]

wm  Geound moraine
End moralng

PLEISTOCENE

- QUATERNARY

PRE-QUATERNARY

MOTE: This map & the product of interorganizational collaboration,
Follvatng a regional meeting of State comptlers with the coordinasos o establish
map uniis and related maers, Quatemnany maps and map explanations of
the parts of Siates included in the quadrangle were prepared by each of the
compllars, These were then Inlegrated and locally supplemented by the edibors
tar prechece this quadrangle map and map explanation. Assacialted diagrams
were prepared by the editors, Signdficant geclogic problems requiring changes
in the map or addision of informathon were resolved at meetings with the com:-
pllers, who revibpwed the map pricr o Bs subminal for publication. Oiher
reviewers, o whom the ediiors ane indebbed, wese W. Hillon Johnson, Univer-
sty of llincls, and Harold E. Malda, U5, Geological Survey.

EXPLANATION OF MAP UNITS

S HOLOCENE

e LAKE CLAY AND SILT UNDER LAKE MICHIGAN [Waukegan, Lake Forest, and

T Winnetka Members of Lake Michsgan Formation of the lEnois Siate Gaological
Survey) =Brownkh-gray 1o gray, calareous, massive to laminated silty clay and
clay (500 - 70 percent clayl . An offshore and deep-uater facies af the lahe depasits

I Thickness generally 1-5 m. but as much as 18 m In places

| LAKE SAND AND GEAVEL UNDER LAKE MICHIGAN [Ravinia Sand Member of

' Lake Michigan Fosmation of the [Bnols Stabe Geological Survey) —Brown to gray,
cakcareous, moderately to poorly sorted, fine to coarse sand with miner gravel.
Beach and nearshore fackes of the lake deposits. Thickness generally 1-5 m, rane-
by 10 m

HOLOCENE AND LATE WISCONSIN

| ol | ALLLVIUM [Cahokia Aluvium in [Bnoks: alluvial facies of Martinsville Formation in

) Indiana; unnamed elsewhere] —Brown 1o gray s, sand, and gravel Moncalcareous
o calcaregus: moderatehy to well soried; strarified. Textures variable laterally and
vartically: may be mixed or interbedded. Upper part commoenly sil and fine sand:
lower pan commeonly sand and rounded gravel. Lithologies mixed and variable,
reflecting composition of bedrock and surficial matetal. Cuerbank and stream chan-
nel deposits; underdies flood plains, kow stream terraces, and aluvial fans. Map
unit kecally includes undifferentiated fing-grained sheetwash deposits (not shown
on map) and swamp deposits (sl commaonly overlies oubaash sand and gravel
g, g%, Thickness generally 1-5m

SWAMP DEPOSIT —Dark-brown to back muck, mucky peal, and organic residues
mised with fine-grained mineral sediment in sbandoned glacial meltwater chan-
nels, joe-blodk depressions, snd other shallow depressbons and poorly draired aneas.
In places undedain by gray, fine-grained, carbonate mud (mardl with molluse
fragmenis. Thickness generally 1-5 m, rarely as much as 15 m

o o]

! —
hp | PEAT—Brown fibrous peat and decomposed onganic ressdues. Comenonly overlies lake

deposits; locally occuphes ice-block depressions. Mapped only where very

. widespread. Thickness generally 2-10 m

a8 | EOLIAN SHEET SAND (Part of eclian sand Tacies of Atheston FormaBen in Indiana;
o part of Farkland Sand in Minods: unnamed elsewhere) —Pale-brown, calcareous,
wel-sorted, medium bo fine sand; locally dlty. Commonly ocours downwind from
areas of dune sand (od) or outwash sand and gravel g0, gs): commanby overlies
cutwash sand and gravel [gg, gs) or lake clay and stk (lce). Forms blankei-like
deposlt of windblown sand, Incledes blowout or parabolic dunes boo small 1o be

mapped as unit od. Thickness generally 1-3 m
| od DUNE SAND (Dune facies of Athemton Fosmation in Indiana; part of Parkland Sand
S in lllimals; unnamed ekewhere] —Pabe-brown, rosshedded, well-somed, weakly
caleaneous, well sored, medium to fine sand. Chiefly quarte grains, with some
heavy mitrerals. ln Michigan, coeurs chiefly as massive dune Adges paraliel to poe-
sent east shome of Lake Michigan, but dune sand eccurs throwghout the map area
on lahe-bed plaing and outwash plains. Most is slebilized by vegetation; locally,
where vegetation has been removed (especially near shore of Lake Michigan), saome
s actively moving. Mapped only where extensive; incledes some eolian sheet sand

B (es]. Thickness 1-30 m

el | LOESS (Peoda Loess in [inots) —Gray to yellvadsh-brown windbbowm st and silt loam
- Calkcareous whirre thick; weahly compact and jointed, Occurs chiefly on uplands
sdjacent to major outwash deposits. Peorda Loess commanly overlies Farmdale
Lol developed on more compact, leached, broam or reddish-brown 1o dark-gray
Roxana St Loess it rrup'pnd In'pm'alnly |:|n|g,= where total thickness of all bess

o m—— i mone than & m

. A | COLLLAVIUM AND SHEETWASH ALLLIVIUM'

T Collwium=—Brown or reddish-brown, noncalcareous 1o weakly calcareous, non-
sorted, nonstratfied to faintly stratified, sandy to silty clay containing angular fo
subangular clasts of sandstone, dolomite, bmestone, and chert, Deposits of col-
buvium are chiefly on valley sides and are separated by scatiosed, numerows, or
exbenshe oulcrops of sandstone, dolomite, and limestone

Sheetwash alluvium—Brown 1o reddish-brosn. noncalcareous 1o weakly calcaneoiss.
porhy sorted to well-sorted sand, silt. and clay contaming bocal layers of subangular
o subrounded boulkders o pebbles of sandstone, delemite. Bmesione, and chem.
Sheetwash abusvium is chiefly on lower slopes of valley sides and on valley Aoors

The colluvium and sheetuwash alluvium cannet be disinguished separately ai the scale
of this map, Both deposits are 1-3 m hick, and commonly are covered locally
by unmapped loess (o) or windblown sand (as)

LATE WISCOMSIN

lea : LAKE CLAY and SILT (Part of Casmd Member of Equalty Formation in [Tnoi:
R Bcustrine lackes of Atherton Formaton in Indiana: unnamed elsewhere) —Yelloudsh-
browm to brown o blutsh-gray to gray clay and sile, Well bedded; soft; commanly
thinly laminated; locally varved . Maost deposits underlie extensive, flat, kw-hing
argas formarly ccoupled by glacial lakes: some are in srmall, separaie lake basing,
& fow arg in slack-water valleys trbutary fo major river valleys. Thin and disecon-
Einiecius i some areas, Deposits include some undifferentiated area of lake wnd
and gravel (1sa) and wave-washed or current-scoured . Commonly eovened by
unmappsed Richland Loess in [lnots, thin eollan sand (es]. swamp deposits (hs),
of alluvium (all. Thichness genesally 1- 10 m
Included in this unit are deposits under Lake Michigan, conssting of reddish-gray
b redaish-beown clay (Sheboygan and South Haven Members of the Lake Michigan
Forrmation of the [lnak State Geological Sursey] . Clay is confined to deep - waber
areas and generally &8 10-15 m thick
 Isa | LAKE SAND AND GRAVEL (Lacustrine facies of Atherton Formation in Indiana:
- Diltzn Member of Equality Formation in [llinos, unnamed ebewhiene] —Pale-brown
b gray, well-somed 1o poody sored, locally foreset- bedded or crossbedded , fine
b coarse sand or pebbly sand with minor gravel. Sand commanly containg beds
or kenses of rounded gravel: beaches and affshore bars locally are gravelly. Clasts
chiefly dolomite. bmestone, and sandstone in Wisconsin: limedone and dalamite
in Mincts and Chio; imestone, dolomite, and shale in Indiana; and sandstone,
limestonse., and shabe in Michigan. Chceurs as beach ridges, offshane bars, spits, and
deltas, all localy foreset bedded, and other nearshore or shallow-water depasits
of former glacial lakes: in Ohlo, beach ridges and bars are shown by symbel where
narrow. Mapped sress locally include some lake clay and sl Bca). In places sand
and gravel are covered by unmapped thin windblown sand (ed, es). Thickness
1-30 m
| oa OUTWASH SAND AND GRAVEL (Batavia and Mackinaw Members of Henry For-
mation in [lEnok; cutwash facles of Athenion Formation in Indiana; unnamed
eliewhere) —Pale-brown to gray, fine o coarse sand or pebbly sand alernating
with layers or beds of granuke to cobble gravel and minor beds of sl locally
bouldery. Clasts rounded. Textures variable Laterally and vertically; interlayered
thick and thin beds; commonhy well soried within beds and poorhy to well stratified;
lacally crossbedded . Clasts chiefly dolomite, bmesione, and sandsione in Wiscon:
sin ; sandsione, limestone, and shale in Michigan; limestone and dolomite i Ohio
and [ndiana, but shabe i abundant In western Indiana. Deposits form delias. ter-
eaces. oubtaash plaing, valley traing, sutwash fare, and mielbwater channe] fills, Sus-
faces locally pitted by ice - block depressions. The deposits commonly afe covered
by unmapped thin loess or windbiown sand (ed., 5. and locally by swamp deposits
fhal, peat thpl, or allusium (al). Thickness 1-20 m

P -

fs OUTWASH SAND (Outwash fackes of Atherton Formation in Indiana; unnamed
) elewhere) = Pale-brown to gray, well-sorted, well to poorly stratified, fine 1o coarse
sand or pebbly sand; lecally with beds or lenses of granule 1o pebble gravel or kenses
of g, Clasts rounded, Composition the same as that of cutwash sand and gravel
{gg) in same area. Occurs principally beneath owheash plains; locally cverlain by
unmagped thin windblown sand (ed, 8s], swamp deposits (hs). o8 alluviem (al).
Thickness 1-20 m
| ka | ICE-CONTACT SAND AND GRAVEL [Hame tacles of Atherton Formation in Indiana;
- unnamed elsewhere) —Fale-brown o gray, fine to coarse sand and gravel with
minor siltt and local lenses of Hll. Textures vary laserally and vertically. Gravel ranges
from granules to boulders; clasts rounded 1o subangular, Poorly sorted; poorly 1o
well stratified; commionly with tauks, folds, and shemp and collapse struchures. Come
positien the same as that of outwash sand and gravel (g, gs) in same anea; larger
clasts chiefly bmestone and dolomite, but some are of granite, gneiss, and other
cnystalling rocks. Depaosits form kame rdges, mounds, hummocks, terraces, deltas,
eskers, and lce-fragiure fillings; surface locally pitted with e-block depressions.
Map unif locally Includes small overlying deposits of oubwash sand and gravel {gg.
gs)., swamp deposis (ths), peat (hpd. alluvium (alh, or dll. kn linois, a8 Wisconsin
koe-contact sand and gravel deposits are too small to map sepasately and are in-
cluded In the undeslying till unit, Thickness generally 5-20 m
Tills in Wisconsin, Michigan, Indiana, and Ohia
e CLAYEY TILL—Chiefly clay loam, siliy clay loam, sily day, and clay. Reddish brown
in Wisconsin and Michigan near Lake Michigan, ebewhere yellowssh browm or
brown to light of dask gray. Calcareous: nonsarted to very pooly sorted. Com-
monly contalns kess than 2 pescent of pebbles, cobbles, and boulders. Pebbles and
cobbles are chiefly sandstone, Bmestone. and dolomite east and west of Lake
Michigan; sandstone. limestone. and shale to the easi in Michigan and adjacent
Indiana. Map unit includes small areas of outwash and ice - coniact sand and gravel
{g9. 85, kgl. In places i s thinly covered by unmapped outwash sand and gravel
{ga. gab. lake clay and sl flca), of allevium (al). In Wisconsin, covened bocally
by boss (@l) as much as 2 m thick
Ground moraine —=Thickness 2= m

End moraine —Forms broad, bow ridges, locally with hummocky topography
Thickness 10-30 m

ica CLAYEY TILL—Brown or brownish-gray to gray clay loam. sity clay, and clay in
northwestern Ohio and noetheastern Indiana, Calcaneous; nonsomed to very poorly
sarted; locally wigh faint preudostratifcation or seeaks of interstratified clay. Deposit
containg less than 2 percent pebbles, chiefly of imestone and dolomite; rare large
boulders are chiefly of granke, gnebss or quartzite. In central and eastermn ndiana
the till Incally ks a thin and discontinuous veneer, undeslain by loam il (@) Map
unil Includes small areas of lake clay and sl ica)

Ground moraine —Thickness 2-20 m

End moraine —Fonms broad, low fdges, lneally with hummodky topography. In Ohia,
the tll commanly contains 2- 10 limees mone boulders than till of ground moraine;
in Indsana, boulder accumulations appear to be only a surface or near-surface
phenomenon. Thickness 3-25 m

ich CLAYEY TILL —Chiefly brown or brownish gray to gray clay loam and silty clay loam;
airndlar bo unit tos bt bess clayey

Ground moine— Thickness 2-20 m

End moraime —Fonms broad, w fdges, locally with hummocky topography. In Ohie,
the il commanly containg 2- 10 times more boulders than till of ground momine;
in [ndiana, boulder accumubstions appear to be only a surface or nearsurface
phenomenon. Thickness 3-25 m

tl LOAMY TILL (Trafalgar Formation in Indiana; unnamed tll in Michigan] — Y'eloadish-
browm or brown to Bght. or dark-gray loam, silt loam, silty clay bbam, and clay
boam; locally reddish brown in Michigan. Calcareous: nonsoried to wery poorly
soned. Generally pebbly; pebbles, cobbles, and small boulders are chiefiy imestone
and dolamite; large boulders are chiefly igneous and metamonphic rocks and quart:
gite. In Indiana, sbundance of gamet and high magnetic susceptibility indicate 1ill
was transported from north-nosthieast by Huron glacial lobe. Map uni includes
smal anzas of clayey 8l (te, teb], sandy loamy 8 (td), and oubwash or loe-contact
sand and gravel (99, 9%. kg). Commonly. but not evenyahere, covered by loess
[elias much as 1 m thick

Ground moraine —Thickness 2-30 m

End rmraine—Forms broad, low ridges, commonly with hummocky topography.
In Ohia, pebbles, cobbles, and boulders are much mone abundant than in till of
ground moraing; in Indiana boulder accumulations sppear 1o be only & surlsce
or near-suface phenomenon, Thickness 5-35 m
tig LOAMY TILL —Yellowish-brown or brown to Bght- of dask-gray loam and 4l lsam:
in Ohio, also silty clay loam and clay loam. Calcareous: nonsorbed 1o veny poarly
sarted. Commonly pebbly; pebbles, cobbles, and small boullers are chiefly
limestone and dolomite; large boulders sre chiefy granite and gress. Unit incledes
small areas of clayey tll, sandy loamy 6], and outwash and ice-comact sand and
gravel igg. kgl. Commonly covered by loess (ol] as much as 1 m thick
. g Ground moraine—Thickness 2-30 m

End moraine —Forms broad, lw ridges with hummocky topography. Pebbles.
cabbles and boulders are much mare abundant than in 6l of ground moraine (2-
106} & maove sbundant in Ohiol. boulder accurmulations appear to be onhy & sur-
face of near-surface phenomenon in Indiana. Thickness 5-35 m
id SANDY LOAMY TILL —Chielly yellowish brown to light ar dark gray sandy clay lsam,
sandy loam, and loamy sand; locally reddish broam. Calcareouws; nonsorted to
poarly sored. Pebbles, cobbles, and small boulders are chiefly dolomite, bmestone,
and sandstone i Wisconsin, and sandstone, imestone, and shale in Michigan;
large boulders are chiefly crgstalling igneous and metamarphic rocks, quartzibe,
amnd dalomite . The deposits locally resemble cutwaih sand and gravel (ggl. owing
to an abundance of well-rounded clasts; they are nonstratified and include lenses
of nonsomed dayey or sdhy ill. Locally cavered by loess (al] as much as 2 m thick
td Ground moraine —Thickness 2- 30 m

End moraine—Somewhst more bouldery than ground moraine, and locally con-
tains included masses of iee-contact wand and gravel (kgl: othenvise, till & similsr
to that of ground moraime. Thickness 5-35 m

Tl Members of Wedron Formation in llincts and Under Lake Michigan, and
Equivalent Tills in Adjpcent Wisconsin and Indiana

Mostly ol with assoctated lenses and beds of sand, gravel, and sl Includes small
unmapped deposiis of owtaash sand and gravel [ggl, e-consa deposits (kgl, peat
ihpl, and alluvium (@), Al members may have a cover of unmapped boess (Richland
Loess in [llincls) as much as & m thick. Total thickness of Wedron Formation averages

_____________ about 20 m; maximum thickness may excesd 100 m
tac CLAYEY TILL (Manitowae Till Member under Lake Hh:hrg.:n] = Brown to reddish:
) hmmdq,.l mterredinte dile content. dolamaic . Ground moraine and end maorase
—_— met differentiated. Maximum thichness may exeeed 20 m
tad CLAYEY TILL (Shorewsod Till Mermber under Lake Michigan]—Finkish-gray,
D browmitsh-gray, or reddish-gray clay; it and dolomitic. Ground moraine and end

mmcraine not diferentiated. Maxirmum thickness greater than 25 m in unmapped
subsrerged end moraine
tah CLAYEY TILL {Wadswerhb Till Member in llinoks and its equivalent in Indiana) —
Girang elay 1o silty clay loam. Mitie and dolomitic; nonsorted 1o very poorly sorted.
Clasis are chiefly pebbles and cabbles, dominantdy of dolomite, and tragments of
black shale. Clasts decrease in sbundance toward Lake Michigan
Gaound moraine— Commonly 2-15 m thick

tah Ground moraine and end moraine under Lake Michigan —Maximum thickness may
' exceed 1B m in submenged end maraine but till s thin or sbsent ower bedrock highs
and in center of lake basin
- End momine —Forms hummacky to smooth ridges. Thickness generally 10-25 m

Tea SANDY LOAMY TILL (Haeger Till Member in llinois and its equivalent in Wiscon.
sim)— Chieflly gray to beown gravelly, sandy loam. Bitic and dolomitic; nonsoried
1o poadly sered. Commonly o thin depasit, everhying and intetbedded with thick
owtwash sand and gravel that are included in the member. Pinches out southward
! in northwestern inols, where # 5 overlapped by the Wadsworih Till Member
tea | Ground moraine— Thickness generally 3-6 m. Thickness of Haeger Till Member,
P inchuding underlying and interbedded sand and gravel, averages 20 m
- End momine — Thickness generally 6- 10 m, including underhing and interbedded
sand and gravel, kocally 30 m
1a CLAYEY TILL [Yarkville Till Member in [inots and s equivalent in Indiana)—Gray
or greenitsh-gray clang 8o silty clay loam. [B8c and dolomitic; nonsorted to wery poorly
sorted. Containg abundant small pebbles, chiefly of dolomite, and fregments of
black shale. Creerlain in many places by lake clay and st (lea), ncluded in mag wnit
Ground moraine — Thickness 2-15 m

End moraine— Thickness 10-30 m

1an CLAYEY TILL (Snider Till Member in linoks and its equivalent in Indianal —Gray to
olwve-gray clay to silty clay lbam. lllite and dolomitic: nonsored bo very poorly
sorted; coarse, blocky sructure. Clasts are predominantly pebbles, chielly af
dodoemite, and fragments of black shale
Ground moraing — Thickness averages A m

End moraine — Thickness about 15 m

kb LOAMY TILL (Batestown Till Member, Malden Till Member, and Malden and Snider
Till Members undifferentiated in llincls; Batestown Till Member equivalent in In-
diana) — Olive brown to gray clay loam and sty clay leam, Mise, dalomitic; non-
sorted to very poorly sorted. Batestown Tll Mernber in east-cental [Bnois; Malden
T#l Member in nomh-central [BEnoks; undiffereniated Malden and Snider Till
Members north of llinois River in Hlinots

tkb | Ground moratne—Thickness averages & m
End moemine—Thickness as much as 15 m, but commonly thinmer whene till overles
alder moraines ar ridges
the LOAMY TILL Pian Till Membser) — Olive-brown ta gray loam to silty clay loam_ filiic,

. dalamitic: nonsored 1o poody sored. Mapped only in east-central [Bnok
the = Ground morsine—Thichness 1-6 m

End anllm!—l:nnu'rlnnl'g.r owerlies older morames or ridges Thickniess about 6 m

kel L Owaly TILL (Tiakdbaa, Dahvm.a.ruiFlhg'annglenhﬂs.mlhah u'hd.Faw
Till Member equivalent in Indiana) — Pink, pinkish-gray, gray. brown, and reddish-
brovan clay loam, sy clay loam, and loam. Pink, pinkish gray, gray, brown and
reddish brown. [llitic to intermediate Bitc, and dolomiic; nomnsoned 1o poorly sorted.
Tishibwa Till Member in northern llinols; Delavan Till Member in central inods:
Fairgrange Till Member in east-contral Mincts. Map un includes wellowish-gray
ter pinkish.gray sandy ablation drifi in a small area In northeasiern Minoks

thel Ground marsine— Thickness averages 10 m, but may be as msch as 30 m in places

End moraine — Thickness locally 30- 100 m
EARLY WISCONSIN

Till Members of Winnehagn Formation in llinols and Equivalent Tills in
Adjacent Wiseonsin

Till with interbedded sili. peat, and grovel: present ot the sudbce only in narth-
wiesterm [lnok and southeastern Wisconsin: separated from Wedron Formation by
thie Rohen Siit and the Monon Loess. Commonly covered by unmapped loess lal]
as miuch as & m thick. Thickness of Winnebago Formation & variable, and i is com-
monly thin and discontinuous. Maximum thickness may be mose than 10 m

R
i ikj LOAMY TILL (Capron Tl Membser in llincks and equivalent 6ill in Wisconsin)— Sandy
clay loam in upper part b0 clay loam in lower past, Pink; intermaediabe (Be: dobermitie:
neensorted to very pooly somted, Commonly thin and disconBnwous: map unit in-
cludes aseas of bedrock, especlally in Wisconsin. Mapped only in northeastern -
kincts and adpcent Wisconsin, Thichness anges fromm a veneer 1o as much as 8 m

b SANDY LOAMY TILL (Argule Till Member in lnaks and equivalent till in Wisconsn]
—Pink sandy loam and loam: gravelly in places. Intermediate illite: dolomitic;
nonssmed o poosly wosted ! laasely compacted. Pebbles and cobbles, dominanthy
of dolomite, abundant locally, Commanly thin and dseoninuows: map untt inchs

e des small areas of older 6l of similar compaosition and of bedrack

tej Ground Moraine— Thickness ranges from a veneer 1o 10 m

- End moraine —Mapped only in Wheonsin, charscterized by distinct ridge topegraphy
with drumlingid forms oriented norheast-southwest. End moraine includes some

fce-contact sand and gravel. Thickness 10 ta 20 m

WISCONSIN

= LAKE SILT AND CLAY —{Parn of Carmi Member of Equality Formation in Mineis) =
Yellowish: beown 1o brown or buish-gray 1o gray silt and cay, Well bedded; com-
monly with minor fne sand. Commanly thinly laminated:; lacally varved. Most
deposits are In hasing lormerdy cccupied by glacial lakes or in slack-water valleys
tributany to major rver valleys. Thin and discontinuous in some aneas; locally greathy
dissected. Commonly covered by unmapped thin eolian sand (e8], loess (sl),

swamp deposis (hsl, or alluvium (all. Thickness generally 1-6 m; locally mome
than 15 m

ILLINCHAM

= LAKE SILT AND CLAY (Tenerdfe S in lnots) —Yelowish-brown ar brown b gray,
masshve 51l and clayey sl with beds of sand and day. Generally leached; calcareous
in bower part only whee thick, Map wnit lecally includes some autwash sile, sand,
and gravel igsi], windblown sand (es), and undeseribed sheetwash alluvium.
Sangaman 5ol b developed in upper part of the uni. Commonly covered by loeis
[Peoria Loess and Roxana Sih) as much as & m thick. Distribution ol loess mone
than 2 m thick shown by pattern, Thickness of sth and clay less than 1 o 10m
LAKE SAND AND SILT = Brown to reddish brown, poorly sorted, sratified. Underlies
ko terrace remnands bordering flaod plains. Mapped oanly in southwestern Wiscon-
sin. Locally covered by as much as 2 m of loess (el) o by alludum (81} or undescrib-
ed colluvium. Probably deposited contemporanesushy with glaciation. Thicknes

0.5 14 m

tral Nlinoks the average thickness of gl (Hulick and Vandalia Till Members) & 15 m

fam CLAYEY TILL (Winslow Till Member of Glasford Farmation in [lEnols and s equivalent
in Wisconsin) —Yellowdsh-brown to gray or dark-gray clay loam, silty <lay koam,

and silty clay. Interrmediate illite: dolomitic; nonsoried to very poorly sorted; peb-

bles and cobbles uncammon. Till commaonby & covered by as much as 2 m of un-

mapped loess (o). Mapped areas include many small bedrock autcrops. In linoks,

ke Winslow Till Member & inferred to be younger than the Ogle Till Member (tkem;

in Wisconsin, the equivalent till & bferred to be olider than the Cgle Tl Member

| 1am | Ground moraine — Thin and discontinuous, Thickness commonly less than 5 m in
— llinois and kess than 2 m in Wisconsin, but may exceed 20 m in buried valleys
End maraine — Occurs only in Wisconsin. Forms broad, deeply evoded ddges; includes

soma unmapped ice-contact wand and gravel Thicknes locally as much as A m

FLEISTOCENE

- COLLUVIUM® — Red, reddish brown, or brown, noncaloareous to weakly calcareous
clay, sandy clay, and clayey sand. Poorly sorted to well sorted; massive 1o well
stratified; clagt-free to chaotic boulder rubble, Much of the colluvium is clayey
residuumn that moved downslope by solifluction and creep. Chest fragments in
clanrey colluvium commonly cocur in lenses, layers, or-pebble bands parallel to
shopes. Discontinuous, generally thin, patches of fissile, blocky, or stif structureless
residual clay with scattered chert fragments underlie the colluvium and overle
dolamite and Emesione bedrock bcally, Whene detived chiefly from sandstone
and quartsbe bedrock, the calluvium is sandy clay or dayey sand, with angular
to subangular boulders, cobbles, and pebbles of sandstone and quartzite. Locally
block fields, block streams, and talus are composed of boullers and cobbles of
chert, sandstone, quartzite, dolomite, and limestone. Colluvum oocurs on nearly
all upland slopes steeper than 3-5°,  commaonly contalng admixed cay derived
trom a cover of unmapped loess as much as @ m thick. Locally the colluvum and
unmapped koess are covered by unmapped eolian sand as much as 5 m thick.
The cofuvium in general is 0.5-2 m thick

. QUATERNARY
| ec | COLLUVILIM'(Mapped only in [Enois; equivalent 1o map units cr and co elsewhere) —
S Brown or reddish-browm, noncalcareous to weakdy calcaneows clay to sandy clay
Norsorted; nonstratified to faintly stratified. Commonly contains angular o
subangular chasts of dolomite and chert. Thin and discontinuous, with shundant
or extensive bedrock oubcrops. Oocurs chiefly a1 bases of slopes seeper than 3-5°
Colhsvium commonly containg admixed clay dertved from unmapped loess that
lecally mandles ii. Both the colluvium and unmapped logss in tum are covered
locally by unmapped ealan wand a8 muoch a8 5 m thick. Thickness of colluvium
generaly 0.5-2 m

PRE-QUATERNARY

Foo purposes. of thiv map, colbeviem s o gereral ferm for masenal trarageomed ared deposied by maas
wasting procemey. chielly wdflemon and oeep. Shevtwash sluvium b menerial manspomed snd depoaited
By rannemg water chielly By dheetlicar ornll waky Bessduum & manenisl derived in place by solution and decom
posmnn of bedenck with no apprecisble Latersl manpaom

CONTACT

BURIED END» MORAINE — Ground moraine of younger till itl) over an end moraing
o ol till bl entifiend] By letter symbiol in parentheses; topographic born of the bured
moraine is preserved

SHORELINE DEPOSIT —Beach, offshore bar, spit, or tombaole
MELTWATER CHANMEL

woen ESKER
DRLUMLIN
GLACIALLY FLUTED LANDFORM
CONMCENTRIC MINOR MORAINE FORMS

== WIND DIRECTION INDHCATED BY DUNE ORIENTATIONS

DIRECTION OF ICE MOAVEMENT INDICATED BY STRIATIONS

- OUTER LIMIT OF GLACIAL ADVANCE — Solid where marked by distaledge o
end moraine or owler imit of tll; dashed where inferred: ticks on side of advance

i LOESS MANTLE~—More than 3 m thick, on underiying map unit
f MANMADE —Chiefly filled land and open-pit coal-mine waste

LOCATION OF IMPORTANT STRATIGRAPHIC SECTIONS

! Tindall Schoal Section, [llinois— Type section for Banner and Glasiord Formations
and Peoria Loess; paratype section for [llinodan Stage and holostratothype section
for Kansan Stage of Minois State Geological Survey (Wilman and Frye. 1970
Follmer and other, 19749}

LR dubilee College Section. llinols— Type section for Radnor Tl Membser of Glasiord
Formation; type section for Jublleean and Monican Substege of lilinclan Stage
of lllinols Seate Gmlngl:n]&nw Willman and Fr“r, 1970; Follmer and others,
19749)

L Farm Creck Section, [Minois — Type section for Robein 58 and Farmdale Soil; type
sorton for Farmdalian Sul:uzlagnufﬂu“rhmmkm Enl.ug:-ul MEWGQMI
Survey; hypostratotype for Sangamon Soll (Willman and Frge, 1970: Follmer,
1978; Follmer and others, 1979)

e Wedron Seclon, lllinois—Type secton for Wedron and Peddicord Formabons
Willman and Frye, 1970; Willman and others. 197 1)

ot Emerald Pand Section, lllinoks — Type saction for Glenburn, Batestown, and Snider
Till Mermbers of Wedron Formation [Johnson and athers, 1971; Johnson and
others, 1972

wf Harmattan Strip Mine, [BEnoks— Type section for Hegeler Tl Membsr, Harmattan

Til Member, and Bekium Member of Banner Formation (Johnson, 1971; Johnson
and others, 1971; Johnson and others, 1973

o! Opossum Run Section, Indlana—Snider, Batestown, and Falrgrange Till Members
of Lake Michigan kobe Wedron Formation overie Hlinolan Vandalia Tl Member
of Glasford Formation, "Hansan™ Hlﬂu'y and Harmattan Till Members of Banner
Formaton, and an alder “Mebraskan (71 till (N, K. Bleuwer. unpub. data)

#l Lawers Ltupﬁb:llun- Indiana— Huron labe ll -anr.ufalgm' Formation cverles Lake
Michigan babe Snider and Fairgrangs Till Members of Wedron Formation (Bleues,
1975}

wf Adarrs Mill Section, [ndians — Huron lobe Hl of Trafakgsr Forrmation overlies invobuted
ek, a buted sad, sand, bao lllinoian tlls. and & pre-lEnsian(? &l (N, K. Bleuer,
urpub. data)

all Lagro Section. Indiana—Type section for Lagre Formation (Wayne, 1963)

wll New Holland Section, Indiana— Type section for New Holland Till Member of Lagro

Formation Wayne, 1963)

depasits: Indiana Geolegical Survey Regional Geologe Map B, scale 1:250,000.
Schneder. A F.. and Keller. 5. J., 1970, Geologic map of the 1° x 2* Chicago
Quadranghe, Indiana, linots. and Michigan, showing bedrock and unconsobdated
deposits: Indiana Geolegical Surcey Heglonal Geologse Mag 4, scale 12250, 000,
Wayne, W, J., 1963, Plestocene fermations in Indiana: [ndiana Geolegieal Sureey
Bulletin 25, B& p
Wayne, W, ] Johnson, G H., and Keller, 5. 0, 1966, Geologc map of the 1% x
& Danville Quadrangle. Indiana and linois, showing bedrock and unconsolidated
deposits: Indlana Geolegical Survey Reglonal Geologic Map 2, scale 1:250,000.
Unpublshed data contributed by John Basset, N, K. Bleuer, M. C. Moore, and A,
F. Schnokder.
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Lineback, J. A, Geoss, D0 L, ard Meyer, B P 1974, Glacial tills under Lahe Michigan:
lllinois Geological Survey Environmental Geology Mote 69, 43 p.
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Note B4, 26 p.
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MICHIGAN

Farrand, W, R, and Eschrman, [ F,, 1974, Glaciation of the southern peninsula of
Michigan—A review: Michigan Academiclan, val. 7. p. 31-56.

Haelley, B, W., 1962, Michigan's sand dunes—A geologic skewch: Michigan Depart:
ment of Conservation, Geological Survey Division Pamphlet 5, 22 p

Martin, H. M., 1955, Map of surface formations of the southern peninsula of Michigan:
Michigan Department of Conservation, Geological Survey Division Publication 49,
part 1, scale 1:500, 06,

.5, Depastment of Agriculure. published and unpublshed Sofl Survey maps of in-
divddual counties,

OHIG

Burger, A M., Forsyth, J. L., Nicall. B. 5 . and Wayne W, J., 1971, Geologic map
of the 1% % 2% Muncke Quadrangle. Indiana and Chio, showing bedrock and un-
consolidated deposits: Indiana Geological Survey Regional Gealogic Map 5. seale
1: 250,000

Goldihwait, R. P, White, G. W., and Farsyth, 4. L., 1961 frevised 1967}, Glacial
map of Ohia: 1.5, Geological Survey Miscellaneous Gealogical Investigations Map
1-316, scale 1-500,000.

Johnzon, G. H., and Keller, 5. )., 1972, Geolagic map of the 1%x 2* Fort Wame
Quadrangle, Indiana and Ohio, showing bedrock and unconsobdated deposits:
Indiana Geolegical Survey Regional Geologhc Map B, scale 1: 250,000

Stetger. J. R, and Holowsychuk, Micholas, 1971, Pamticle-skze and carbonate analysis
of glacial bl and lecustrine deposits in western Ohio, In R, P. Gobdehwait and others,
eds,, Till—A Symposium: Columbus, Ohio, Ohlo State University Press, p.
275-289,

LIS Depariment of Agricubiure, published and unpublished Soil Survey maps of in-
dividual counties.
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Alden. W. C__ 1918 Quatemary gealagy of ssutheastern Wiaconsdn: LS. Geological
Survey Professional Paper 106, 336 p__ pl. 3, scale 1:250,000.

Black, R. F., 194, Pafglacial phenomena of Wisconsin, north-central Unied States:
International Association for Quaternary Research, V1 Congress, Warsaw, 1961,
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central-southern Weconsdn: University of Wisconsin-Madison, M. 5. thesis, pl.
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Hadley, . W., and Pelham, J, H,, 1976, Glacial deposits of Wisconsin: Wisconsin
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10k, scale 1:500) (KK}

Hole, F. [, 1968, Soils of Wisconsin: Wisconsin Geological and Matural History Survey,
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ty, Wisconsin, with planning implications: University of Wisconsin-Madison, M.
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