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DESCRIPTION OF MAP UNITS

HOLOCENE
Im LAKE CLAY UNDER LAKE SUPERIOR—Brownish-gray to gray, chiefly

noncalcareous, soft to weakly compact, clay and silty clay. A deep-water
facies of the lake deposits. Thickness less than 4 m

le LAKE SILT AND CLAY UNDER LAKE SUPERIOR —Gray to brownish-gray,

massive to laminated, silty clay and silty clay loam. Laminated facies usual-
ly calcareous. More compact than lake clay (Im). A deep-water facies
of the lake deposits. Thickness generally 1-5 m; locally 10-15m in
deep water

Is LAKE SAND AND GRAVEL UNDER LAKE SUPERIOR—Brown to gray,

chiefly noncalcareous, moderately to poorly sorted, fine to coarse sand
with minor gravel. Beach, offshore bar. and nearshore facies of the lake
deposits. Thickness generally 1-5 m, rarely as much as 10 m

HOLOCENE AND LATE WISCONSIN

al ALLUVIUM —Yellowish-brown or brown to gray silt and sand with some
gravel. Moderately to well sorted: stratified. Textures variable laterally
and vertically: locally interbedded with clay; in places rich in organic mat-
ter. Upper part of deposit commonly silty: lower part commonly sand
and gravel. Clasts predominantly of unweathered crystalline igneous and
metamorphic rocks in glaciated areas; predominantly of chert in extreme
southwest Wisconsin. Deposits commonly overlie outwash sand and
gravel (gg, gs) or bedrock. Thickness generally 1 to more than 4 m
PEAT —Dominantly undecomposed reedsedge peat or sphagnum peat which
overlies partially or well-decomposed reedsedge peat, sphagnum peat,
or woody peat. Occurs in topographic lows, basins, or drainageways with
surface outlets that control the water table. Also overlies deposits of large
glacial lakes (Ica, Isa). Commonly forms a blanket on level to gently un-
_ dulating uplands. Thickness generally 2-3 m; locally greater than 5 m
| COLLUVIUM AND SHEETWASH ALLUVIUM!
= Colluvium—Brown or reddish-brown, noncalcareous to weakly calcareous,
nonsorted, nonstratified to faintly stratified sandy, silty clay. Commonly
includes admixed colluvially retransported loess; contains angular to
subangular clasts of sandstone, limestone, dolomite, and chert. Deposit
is chiefly on valley sides and encloses scattered outcrops of sandstone,
limestone, and dolomite. North of lat 44°30°, the material locally in-
cludes some colluvially retransported glacial deposits
Sheetwash alluvium —Brown to reddish-brown, noncalcareous to weakly
calcareous, poorly sorted to well-sorted sand, silt. and clay. includes
admixed reworked loess; contains local layers of subangular to subround
boulders to pebbles of sandstone, limestone, dolomite, and chert. Deposit
chiefly on lower slopes of valleys and on valley floors
The colluvium and sheetwash alluvium cannot be distinguished separately
at the scale of this map. Generally both are 1-3 m thick. Both deposits
commonly are covered by Wisconsin loess or windblown sand. Distribu-
tion of loess cover more than 2 m thick shown by pattern

LATE WISCONSIN

LAKE SILT AND CLAY —Brown or reddish brown to gray, dark gray, or
dark bluish gray: calcareous, well bedded: commonly laminated or
varved. Clay minerals are chiefly illite and smectite in Minnesota: pro-
portion of smectite decreases eastward. The deposits occur chiefly in flat,
low-lying areas formerly occupied by large glacial lakes: they are com-
monly covered by swamp deposits or areas of peat too small to be map-
ped, and underlie many of the mapped peat deposits (hp). Thickness
generally 2-20 m

LAKE SAND—Pale-yellowish-brown to brown, fine to medium sand con-
taining local lenses of pebbly or gravelly sand or silt and clay. Sand is
composed chiefly of quartz and feldspar grains. Deposits represent beach,
near-shore, and offshore sediment. Locally, they include delta sand,
deposited where a stream entered a former lake. In places they are
covered by less than 1 m of unmapped windblown sand. Lake sand
thickness 1 to more than 3 m

LAKE SANDY GRAVEL —Pebble and cobble gravel, composed chiefly of
subrounded to rounded, well-sorted clasts of a variety of resistant igneous
and metamorphic rock types in a brown to gray matrix of medium to
coarse sand. Deposits represent the sediments of beaches, offshore bars,
and spits of glacial lakes. Thickness 1 to more than 4 m

ag OUTWASH SAND AND GRAVEL —Pale-brown to gray, medium to coarse

sand interbedded with or including lenses of pebble and cobble gravel.

Well sorted; poorly to well stratified; may contain scattered boulders,

especially at base and surface of deposit. Lithology of clasts varies with

that of bedrock and till in same region. In eastern part of map, clasts
are chiefly of resistant metamorphic and igneous rock types. Deposits
underlie terraces, whose surfaces may be smooth, pitted, or extensively
collapsed. In places they are covered by less than 2 m of unmapped loess.

In Wisconsin, unit locally includes some sand and gravel of late Wiscon-

sin age and alluvium of Holocene age. Thickness 2-100 m

gs OUTWASH SAND—Pale-brown to gray. coarse to fine sand with local beds

and lenses of pebble to cobble gravel. Well sorted; generally well stratified.

Sand is composed chiefly of quartz and feldspar grains. Larger clasts are

chiefly resistant rock types: lithology varies with that of bedrock and till

in same region. Map unit includes some large delta deposits in Minnesota.

Deposits occur as channel fills and beneath terraces and outwash plains:

surfaces may be smooth, pitted, or collapsed. Locally covered by less

than 2 m of unmapped loess. In Wisconsin, unit locally includes some
sand or gravelly sand of pre-late Wisconsin age, and alluvium of Holocene

age. Thickness 1 to more than 100 m

- ICE-CONTACT SAND—Yellowish-brown or reddish-brown to gray, fine to
coarse sand with minor silt. Poorly sorted; poorly to well stratified;
commonly exhibits penecontemporaneous faults, folds, and slump and
collapse structures. Locally includes some till. Deposits occur in small
kame ridges or mounds and in eskers or ice-fracture fillings. In places,
they are covered by less than 2 m of unmapped loess. Unit is mapped
only in Wisconsin. Thickness of mapped deposits commonly 5-10 m,
locally as great as 30 m

gs

ap } Pre-lllinoian

ICE-CONTACT SAND AND GRAVEL — Yellowish-brown or reddish-brown
to gray, fine to coarse sand and gravel with minor silt. Poorly sorted;
poorly to well stratified; commonly exhibits penecontemporaneous faults,
folds, and slump and collapse structures. Locally includes some till. Tex-
tures variable laterally and vertically. Clasts are rounded to subangular,
and range from granules to boulders; clasts chiefly crystalline rocks in
Minnesota and of a wide variety of resistant rock types in Wisconsin.
Deposits occur in small kame ridges or mounds and in eskers and ice-
fracture fillings. In places, deposits are covered by less than 2 m of un-
mapped loess. Unit is mapped only in Wisconsin. Thickness of mapped
deposits commonly 5-10 m, locally as great as 30 m

tce CLAYEY TILL—Reddish-brown and brown clay loam and silty clay loam,

locally with interbedded silt or clay. Calcareous to noncalcareous; non-
sorted to poorly sorted. Rounded to subangular pebbles, cobbles, and
boulders of granite, gabbro, mafic volcanic rock, schist, slate, red sand-
stone, and conglomerate are abundant. Matrix is dominantly illite,
kaolinite, and smectite. Loess cover very thin and patchy or absent

Ground moraine—Thickness generally 1-3 m

Ground moraine under Lake Superior

End moraine—Broad, low ridges; thickness generally 2-5 m

tcf CLAYEY TILL—Olive-gray to dark-gray, clay loam and silty clay loam; red-
dish brown or brown in central northeastern Minnesota. Calcareous: non-
sorted to poorly sorted. Contains pebbles and cobbles of shale and
limestone. Loess cover very thin or absent

Ground moraine—Thickness 2-20 m

End moraine—Broad ridges, locally with hummocky topography: thickness

as much as 50 m
Stagnation moraine—Broad, irregular areas of hummocky topography

without distinct moraine ridges; thickness as much as 50 m

tif LOAMY TILL —Reddish-brown silt loam and sandy silt loam. Noncalcareous;
nonsorted to poorly sorted. Subangular to subrounded pebbles, cobbles,
and boulders of granite, gabbro, resistant mafic volcanic rock, schist, red
sandstone, and conglomerate are abundant. Loess cover thin or absent

Ground moraine— Thickness 3-5 m

End moraine—Broad, low ridges; thickness generally 3-8 m

tig LOAMY TILL—Dark-brown or olive-gray to dark-gray, silt loam and loam.
Calcareous; nonsorted to poorly sorted. Contains pebbles and cobbles
of shale and limestone. Thin patchy loess cover locally

Ground moraine— Thickness 2-30 m

End moraine—Broad ridges, locally with hummocky topography; thickness
as much as 50 m
~|  Stagnation moraine—Broad, irregular areas of hummocky topography
without distinct moraine ridges; thickness as much as 50 m
m LOAMY TILL— Yellowish-brown silt loam and loam. Calcareous: nonsorted
to poorly sorted. Pebbles and cobbles of shale and limestone are com-
mon to rare. Ground moraine; mapped only near south edge of
quadrangle. Locally covered by less than 2 m of unmapped loess.
Thickness 5-15 m
tdb SANDY LOAMY TILL—Brown sandy loam, loamy sand, and loam. Non-
calcareous; nonsorted to poorly sorted. Pebbles, cobbles, and boulders
of resistant mafic volcanic rock, sedimentary rock, granite, gabbro, schist,
red sandstone, and conglomerate abundant. Loess cover very thin or
absent
Ground moraine— Thickness 5-15 m

Ground moraine under Lake Superior

End moraine—Broad ridges, locally with hummocky topography: thickness
5-25m
Stagnation moraine—Broad irregular areas of till characterized by hum-
mocky topography, but lacking distinct morainal ridges; thickness as much
as 50 m
tdr Attenuated drift—Thin, discontinuous deposits of till separated by numerous
or extensive bedrock outcrops on which are scattered erratics. Lithology
and carbonate content similar to that of adjacent ground moraine
tdc SANDY LOAMY TILL— Yellowish-brown and brown, sandy loam and loam.
Calcareous; nonsorted to poorly sorted. Clasts abundant; pebbles are
predominantly limestone and sandstone; cobbles and boulders are
predominantly granite, greenstone, gabbro, gneiss, and schist; little or
no shale. Locally covered by less than 2 m of unmapped loess

Ground moraine— Thickness 5-25 m

Stagnation moraine—Broad, irregular areas of hummocky topography
without distinct moraine ridges: thickness as much as 30 m

EARLY WISCONSIN

tde SANDY LOAMY TILL—Sandy loam and loam; (“Old Red Drift” of Min-
nesota) brown in the south-central part of quadrangle and reddish brown
in the southeastern part. Noncalcareous; nonsorted to poorly sorted.
Subrounded to subangular pebbles, cobbles, and boulders of gabbro,
felsite, and red sandstone are abundant. In Minnesota, material is chief-
ly ice contact stratified drift. Deposit may represent more than one glacial
advance. In Minnesota and southwestern Wisconsin, deposit common-
ly covered by Wisconsin loess. Distribution of loess cover more than 2
m thick shown by pattern

Ground moraine—Thickness generally 1-5 m

End moraine—OQOccurs as broad, low, smoothly sloping ridge segments;
thickness as much as 10 m

| SANDY LOAMY TILL— Yellowish-brown and brown, sandy loam and loam.

Calcareous; nonsorted to poorly sorted. Clasts abundant; pebbles are

predominantly limestone and sandstone; cobbles and boulders are

predominantly granite, greenstone, gabbro, gneiss, and schist: little or

no shale. Locally covered by less than 2 m of unmapped loess
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PRE-WISCONSIN

- LOAMY TILL—Yellowish-brown silt loam and loam. Generally non-
calcareous; nonsorted to poorly sorted; locally very sandy; contains abun-
dant subrounded to subangular pebbles, cobbles, and boulders of granite,
gneiss, schist, limestone, and sandstone; shale clasts are lacking. Map
unit probably includes deposits of more than one glacial advance. Till
occurs as ground moraine; thickness generally 3-30 m, maximum 10
m in Wisconsin. In places the till is absent and the map unit is comprised
of colluvium, residuum, and sheetwash alluvium (ca, cr). Locally in
southwestern Wisconsin, deposit is covered by Wisconsin loess. Distribu-
tion of loess cover more than 2 m thick shown by pattern

PRE-ILLINOIAN

- LOAMY TILL —Yellowish-brown silt loam and loam (“Eastern Old Gray Drift”
in Minnesota). Generally calcareous; nonsorted to poorly sorted; locally
very sandy; contains abundant subrounded to subangular pebbles,
cobbles, and boulders that are chiefly of limestone, but some are of
granite, greenstone, schist. and sandstone. Map unit probably includes
deposits of more than one glacial advance. Till is chiefly ground
moraine. Thickness generally 3-30 m. In places till is absent and map
unit is comprised of colluvium, residuum, and sheetwash alluvium (ca,
cr). Map unit covered by Wisconsin loess as much as 4 m thick. Distribu-
tion of loess cover more than 2 m thick shown by pattern
-1-:'-_::_999 OUTWASH SAND AND GRAVEL —Yellowish-brown, fine to coarse sand
or pebbly sand, commonly interbedded with pebble or cobble gravel.
Calcareous; poorly sorted to well sorted; irreqularly stratified. Textures
vary laterally and vertically. Rounded pebbles and cobbles are chiefly

granite, greenstone, schist, limestone, and sandstone; shale clasts are-

lacking. Locally covered by Wisconsin loess. Distribution of loess cover
2 m or more thick shown by pattern. Thickness of sand and gravel ranges
from 2-20 m

PLEISTOCENE

- COLLUVIUM!—Red, reddish-brown, or brown, noncalcareous to weakly
calcareous, clay, sandy clay, and clayey sand. Poorly sorted to well sorted;
massive to well stratified; clast-free to chaotic boulder rubble. Includes
remnants of till and erratics in western part of map unit area in Minnesota

Much of the colluvium is clayey residuum that moved downslope by solifluc-
tion and creep. Chert fragments in the clayey colluvium commonly occur
in lenses, layers, or pebble bands parallel to the slope. Discontinuous
and generally thin patches of fissile, blocky, or stiff structureless residual
clay with scattered chert fragments underlie the colluvium and overlie
dolomite and limestone bedrocks locally

Where derived chiefly from sandstone and quartzite bedrock, the colluvium
is sandy clay or clayey sand, with angular to subangular boulders, cobbles,
and pebbles of sandstone and quartzite. Locally block fields, block streams,
and talus are composed of boulders and cobbles of chert, sandstone,
quartzite, dolomite, and limestone. Colluvium occurs on nearly all upland
slopes steeper than 3-5°. Thickness generally 0.5-3 m. Deposit locally
covered by Wisconsin loess. Distribution of loess cover more than 2 m
thick shown by pattern. Locally the colluvium and unmapped loess are
covered by unmapped eolian sand as much as 5 m thick

'For purposes of this map, colluvium is a general term for material transported and deposited
by mass-wasting processes, in this area chiefly solifluction and creep. Sheetwash alluvium is material

transported and deposited by running water, chiefly by sheetflow or rill wash. Residuum is material
derived in place by solution and decomposition of bedrock with no appreciable lateral transport
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