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INTRODUCTION 

This map portrays the thickness and character of Quaternary 
sediments in the glaciated part of the United States between 
80°31' and 93° West longitude, including part of southern 
Ontario. It is one of a series of four maps presenting a regional 
synthesis and interpretation of available geologic data for the 
continentally glaciated United States east of the Rocky Mountains 
(see fig. 1 below). The numerous references (approximately 850) 
used to compile these maps, the majority of the acknowledg
ments, and a further explanation of the maps are contained in 
Soller (1992). Showing both the thickness and character of 
unconsolidated deposits, this map is in essence a three-dimen
sional view of the outermost layer of the Earth. Because the char
acter of sediments is depicted on this map without implications 
regarding geologic time or events, the map complements 
regional maps that emphasize geologic events, such as the Gla
cial map of the United States east of the Rocky Mountains 
(Flint, 1959) and the Qua ternary geologic atlas of the United 
States (for example, Lineback and others, 1983). 

This map has three data components: the surface distribution 
of Quaternary sediments, the total thickness of Quaternary sedi
ments, and the distribution of significant buried Quaternary units. 
The Quaternary sediments shown in this map series are glacial or 
glacially related deposits (including overlying Holocene sedi
ments). Of limited extent and not shown are areas of Quaternary 
colluvium not derived from glacial deposits; as used on these 
maps, the term "Quaternary sediment" does not include this type 
of colluvium. Subsurface information is not available for most of 
the mapped area, and, therefore, the depiction of buried units is 
uneven. Where buried units are shown, the complex geologic set
tings in which they occur are greatly simplified because of the 
small scale of this map series. 

Population growth and the resulting increase in demand for 
agricultural production, construction materials, land develop
ment, waste-disposal sites, and ground-water resources have cre
ated a growing need for three-dimensional geologic maps that 
can be directly applied to hydrologic, environmental, and land-
use problems. Such maps depict the texture of surface and sub
surface geologic materials, commonly to a specified depth or 
geologic contact. The glaciated region of the United States 
depicted in this map series has a particular need for three-dimen
sional geologic mapping. Approximately 40 percent of the U.S. 
population resides within the mapped area, which is less than 
one-quarter the size of the conterminous United States. The 

region also contains a major portion of the nation's agricultural 
and industrial capacity. 

This map series is a regional overview of the three-dimen
sional distribution of sediments for a large area and is intended to 
supplement the more detailed work on which it is based. I hope 
that this series of maps will generate interest in more detailed 
three-dimensional mapping of these, and other, deposits. Particu
larly in populated areas, detailed mapping is vital to the site-spe
cific planning and assessment of the effects of human activities at 
and beneath the land surface. In contrast, regional maps such as 
the four maps of this series serve to place local, detailed mapping 
in context, to permit the extrapolation of data into unmapped 
areas, and to depict large-scale, regional geologic features and 
patterns that are beyond the scope of detailed local mapping. 
This series of maps is also a regional planning document that can 
assist in setting priorities for areas in need of more detailed map
ping; subsequent detailed mapping should then be incorporated 
into an updated regional map. Geologic mapping is an iterative 
process, and the maps of this series should be considered as only 
an initial regional view of the glaciated sedimentary framework 
east of the Rocky Mountains. 
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DIGITAL MAP PRODUCTION AND THE BASE MAP 

The maps of this series were produced by newly developed 
digital cartographic techniques (Soller and others, 1990). 
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Figure 1.—Index map showing location of the four sheets in this series. Maps I-1970—A, —D, and —C are listed in the references cited as 
Soller (1993, 1994, and 1997), respectively. The mapped area in each sheet is shaded. The base map used for each sheet consists of a 
hand-mosaicked group of 4° x 6° quadrangles from the International Map of the World Series and Army Map Service 1:1,000,000-scale 
maps. 

Although a discussion of these techniques is not within the scope 
of this report, a few comments on digital map production and the 
base map are appropriate, because they affected map content. 
The maps of this series span four sheets (this map sheet, and Sol
ler (1993, 1994, and 1997)). Each sheet consists of a hand
mosaicked group of 4° x 6° quadrangles from the International 
Map of the World and Army Map Service 1:1,000,000-scale 
maps. Because these map sheets cover as much as 12° of lati
tude and longitude and because each quadrangle has unique pro
jection parameters, the mosaic is not precise. Between certain 
quadrangles, gaps exist in the base map. In order to preserve the 
registration of the geologic information to the base map without 
sacrificing the spatial integrity of the digital data, entire map 
sheets were not digitized. Rather, the four layers of geologic 
information shown on the map (that is, character of sediments 
exposed at the surface, thickness of Quaternary sediments, bur
ied units and surface veneer units, and miscellaneous point and 
line information) were digitized separately for each 4° x 6° quad
rangle and recombined onto the base map. 

MAP UNITS 

The map units depict the distribution of sediment textures at 
the land surface, the total thickness of Quaternary sediments, 
and selected subsurface data. Different colors are used to depict 
character of sediment at the land surface. Variations in color 
intensities depict thickness of Quaternary sediments, and over
printed patterns depict selected subsurface information. On 
these maps, Quaternary sediments include glacial and glacially 
related deposits, a minor amount of Pleistocene nonglacial sedi
ments within the glaciated area, and Holocene sediments that 
may or may not overlie glacial deposits. The term "glacially 
related" refers to nonglacial sediments that owe their existence to 

the activity of glacial ice; for example, the lacustrine sediments 
deposited in outwash-dammed lakes in northern Kentucky and 
adjacent States by nonglacial streams. Areas of Quaternary collu
vium not derived directly from glacial deposits are small and are 
not shown. 

The density and detail of source information varied greatly 
over the region; detailed, sediment-based three-dimensional 
maps were published for some areas, whereas glacial geologic 
information was lacking for other areas. An assessment of data 
quality and reliability for both surficial and thickness information 
is shown in figures 1 and 2, respectively (on the map), which are 
discussed in the "Surficial mapping" and "Thickness mapping" 
sections below. 

A three-dimensional map could show the nature and extent of 
every subsurface unit; however, subsurface data available for the 
mapped area were sparse, and only well-delineated buried units 
could be shown. Although subsurface stratigraphy is not well 
known, the total thickness of these glacial (and postglacial) 
deposits can be confidently estimated in most places. The Qua
ternary sediments map, therefore, through the thickness infor
mation, shows the generalized framework of the glacial deposits. 
An understanding of three-dimensional variations in sediment 
texture within the glacial deposits must come from future three-
dimensional studies in greater detail. 

In the Atlantic Ocean, the Great Lakes, and in some other 
large lakes, the underlying geology is shown only in places where 
studies have been made. In these cases, water areas where no 
geologic data are shown are tinted gray. In most lakes, however, 
no studies of the underlying geology have been undertaken. To 
simplify map preparation and digitizing, the author used a some
what arbitrary division for these lakes: for relatively small lakes, 
geologic data were extrapolated from surrounding land, while for 
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larger lakes no attempt at extrapolation was made, and they are 
tinted gray. 

SURFICIAL MAPPING 

The quality of the surficial map data and extent of map cover
age varied widely. A relative, and subjective, measure of the qual
ity of the source maps and the resulting reliability of the surficial 
map data are shown in figure 1 on the map. In this context, the 
term "quality" refers to extent of coverage, level of detail, and 
suitability of the source maps for reinterpretation. 

In general, surficial map units are defined by terrain, map 
scale, and mapping approach (for example, stratigraphic, geo
morphic, or sediment type). As a result, map units may not cor
relate with units on maps in nearby areas. For example, a map 
that emphasizes geologic events such as ice stillstand and 
moraine-building, or inundation by glacial lakes, may not corre
late with an adjacent map showing kinds of surficial sediments; 
where the event-oriented map may show a moraine composed 
largely of till, the sediments-oriented map shows the actual distri
bution of sediment types without delineating the moraine. 
Although surficial geologic maps of one kind or another are 
available for much of the region, soil survey maps were used to 
assist in mapping areas where geologic data were sparse. In 
many areas, soil surveys were useful, but in some places, for 
example on till plains that were inundated by glacial lakes or 
where eolian sand or silt occurs as a veneer over glacial deposits, 
the soil surveys' usefulness is limited. In rare instances; only topo
graphic map coverage was available, and it was used to interpo
late between mapped areas. 

To achieve consistency in mapping across such a large area, 
and to unify the wide spectrum of mapping styles and glacial geo
logic settings, a simple uniform classification of deposits was 
devised. This classification is based on the overall character of the 
sediment; here, the term "character" includes consideration of a 
sediment's lithology, grain size, sorting, stratification, and deposi
tional environment, and defines the texture of the sediment as 
well as its origin. In all four maps, definitions of sediment charac
ter are necessarily broader than would be required for any local 
area, so that the simple, uniform system would be applicable 
across the entire area, from Maine to Montana. 

This classification is limited to the following sediment types: till 
(poorly sorted and poorly stratified sediment), coarse-grained 
stratified sediment, fine-grained stratified sediment, organic-rich 
sediment (peat, for example), and windblown sediment (mostly 
loess) where it occurs at the surface. Loess is largely silt; eolian 
sand is included in the category of coarse-grained stratified sedi
ment and is mapped as a veneer. These deposits are each dis
cussed below. 

Till 

Till, the most widespread unit on these maps, consists of 
material deposited in contact with glacial ice; in the other units, 
sediment was sorted by water or wind prior to deposition. Till is a 
poorly sorted and generally unstratified deposit composed of par
ticles ranging in size from clay to large boulders (see fig. 3 on the 
map). The relative proportions of these size fractions can vary 
greatly due to several factors, resulting in a textural range from 
dense and compact clayey till with few grains larger than sand 
size, to loose, sandy till with abundant boulders and only small 
amounts of the finer size fractions. The dominant grain size and 
the distribution of particle sizes are generally referred to as the 

texture of the till. A discussion of the relation between till texture, 
lithology of the underlying bedrock, and pattern of ice lobation is 
provided in Soller (1992). 

Stratified sediment 

Sediment released from melting glaciers is generally sorted by 
running water and is found as a stratified deposit in a variety of 
settings, including glaciolacustrine, glaciofluvial, and outwash 
plain. These deposits are subdivided by grain size (fig. 3 on map). 
However, as shown in figure 3 and discussed below, coarse-
grained and fine-grained stratified deposits have overlapping tex
tural ranges. 

Coarse-grained stratified sediment 

These deposits generally consist of layered sand and gravel, 
with less common silt and clay beds, deposited in fluvial, glacio
fluvial, deltaic, and outwash-plain settings. Holocene alluvium has 
also been included in this unit; in places it is silty or clayey, and it 
may overlie glacial sand and gravel. In many valleys, thick glacial 
meltwater sediments underlie thin Holocene alluvium. During 
deposition of this unit, changes in flow regime and sediment sup
ply were common, and sediment texture varies correspondingly. 
Thus, some interbedded fine-grained sediment is included in this 
unit (see fig. 3 on the map). Eolian sand, which has a patchier 
and more limited distribution than loess, is likewise shown only as 
a veneer (of coarse-grained stratified sediment). 

In some areas, outwash in major valleys dammed tributary 
stream valleys, creating lakes behind the outwash. Late Wiscon
sinan lake sediments in tributaries in southern Illinois, southern 
Indiana, and northern Kentucky formed in this way. In many 
places, these lakes occurred outside the limit of glaciation and 
thus contain sediments of nonglacial or periglacial origin. 
Because these lake sediments are related to glacial action, they 
are included on the map. Some of these lake sediments and 
some fluvial deposits (for example, those along the western mar
gin of the mapped area in Nebraska and in the Mississippi River 
valley in Missouri) are so far beyond the limit of glaciation that 
their relation to glacial processes is highly speculative. 

In Nebraska, near the western limit of glaciation, fluvial sand 
and gravel of Pleistocene age derived from western sources are 
interbedded with eastern-source glacial outwash. Of necessity, 
these western-source sediments have been included in this unit. 
Some of the geologic section is interbedded loess, or loess 
reworked and deposited as a silty fluvial unit; this loess is espe
cially common in the upper part of the section but could not be 
shown separately at this map scale. 

Fine-grained stratified sediment 

These deposits generally are clay, silt, and very fine sand but 
include lesser amounts of coarser material (fig. 3 on map), com
monly as interbeds. Fine-grained stratified sediments were depos
ited in quiet water, mostly in proglacial lakes. In some parts of the 
Great Lakes and the Atlantic offshore area, thick accumula
tions of Holocene mud overlie fine-grained stratified glacial-lake 
sediments; these muds are included in this map unit. This unit 
also includes the finer grained lake sediments that occur in tribu
taries dammed by outwash in major valleys outside the limit of 
glaciation. These deposits, as mentioned previously, are inferred 
to be glacially related, but this inference is in some places highly 
speculative. 
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On old lake plains, particularly around the Great Lakes, clayey 
till commonly has been winnowed by lake waters or has incorpo
rated an earlier lake deposit. These tills may superficially resem
ble fine- or coarse-grained stratified lake sediments, but they 
retain essential characteristics of till and are mapped as such. On 
previous maps of this region (for example, Flint, 1959), these 
lake plains were largely mapped as lake sediment. In Montana 
and North Dakota, previous maps (Colton and others, 1961, 
1963) showed lake deposits in areas inundated by proglacial 
lakes; these deposits, however, are quite sparse and are not 
shown on the maps of this series. 

Organic-rich sediment 

Organic-rich sediment, consisting mostly of peat, swamp 
deposits, and marsh deposits, occurs on the youngest (late Wis
consinan) glacial deposits where postglacial drainage is poor. In 
most areas, it occurs in relatively small patches, but in northern 
Minnesota, peat is extensive and covers a poorly drained part of 
the glacial Lake Agassiz basin. This unit is generally less than 20 
ft thick; therefore, where the total thickness of Quaternary sedi
ments exceeds the lowest thickness value mapped (50 ft), the unit 
is inferred to overlie older Quaternary sediment. In such areas, 
organic-rich sediment is depicted as a veneer, and the unit known 
or inferred to lie beneath it is also mapped. Methods for portray
ing the veneer and the underlying unit on the map are discussed 
in the "Subsurface mapping" section below and in the Descrip
tion of Map Units. 

Loess 

Loess is windblown silt and lesser amounts of sand; it covers 
many upland areas in the central United States (Thorp and 
Smith, 1952). Across the area covered by these maps, loess 
thicknesses range from 0 to more than 100 ft, but loess is com
monly less than 8 ft thick (Thorp and Smith, 1952) and in many 
places has been mixed into the underlying deposit by farm imple
ments or natural processes. Although it is a widespread surface 
unit, loess is shown only where it exceeds 20 ft in thickness and 
then only as a veneer to avoid undue emphasis (see "Subsurface 
mapping" discussion below and example in "Stack-unit map
ping" section of the Description of Map Units). Loess is generally 
not shown over stratified deposits in stream valleys because it is 
assumed that late glacial and Holocene erosion has largely 
removed the loess or incorporated it into fluvial sediment (that is, 
into the coarse-grained stratified unit). However, near the glacial 
border in Nebraska, thick loess is mapped over outwash deposits. 

Patchy Quaternary sediment 

Quaternary sediment does not blanket the surface in some 
parts of the glaciated area. There, patchy Quaternary sediment 
may occur with exposures of bedrock, of residuum, or of alluvium 
or colluvium not derived from glacial deposits. The proportion of 
nonglacial to glacial material in these areas ranges from numer
ous isolated exposures of bedrock in an area of thin till, to 
patchy, isolated exposures of till or stratified deposits on a bed
rock landscape that has preserved little evidence of glaciation. In 
many areas, Quaternary sediment is absent or sparse both near 
the limit of glaciation and in Mountainous or dissected areas 
within the glaciated region. Extensive areas of bedrock occur 
mostly in upland areas where Quaternary sediments are domi
nantly till. Therefore, the map color is the same for patchy sedi
ment as for till, and a pattern is used to distinguish it from areas 

of continuous till cover. In one broad area in the St. Lawrence 
lowland in northernmost New York near Lake Ontario, the 
patchy sediment is not till but is mostly fine-grained stratified 
deposits. 

THICKNESS MAPPING 

The quality and distribution of thickness data vary greatly 
because the data base ranges from detailed statewide compila
tions to sparse and poorly distributed control by well logs. A rela
tive, and subjective, measure of the quality of the source maps 
and the resulting reliability of the thickness data are shown in fig
ure 2 on the map. In this context, the term "quality" refers to 
extent of coverage and level of detail. For 11 States, this map 
series provides the first statewide thickness map of Quaternary 
deposits; it is also the first drift-thickness map for the areas under 
water. For nearly all of the remaining States, new or unpublished 
thickness data supplemented the existing maps. 

The surficial character of the sediments was compiled and 
then used, with topography, as a guide for mapping sediment 
thickness in places of limited data. This procedure improved the 
continuity and reliability of thickness contours in many areas, for 
two reasons. First, the contact between surficial lithologies may 
mark a large change in overall thickness of deposits. For exam
ple, on the Appalachian Plateau of west-central New York, 
uplands covered by thin deposits of till are dissected by deep, nar
row valleys containing sequences of stratified, water-laid sedi
ment commonly more than 200 ft thick. At the map scale of 
1:1,000,000, the contact between till and stratified sediment 
closely approximates the valley wall; even where thickness data 
are sparse this contact serves as the guide to constrain the thick
ness contours to the stratified sediment areas within the valley. 
Without the surficial geology as a constraint, the limited well-log 
data would be of use only as point data; however, where surficial 
geology and topography are considered, these limited data are 
used most effectively to project thickness contours into areas with 
little or no well-log data. Second, in many areas, topographic 
relief is sufficient to significantly affect the thickness of the under
lying sediments. Some compilations used in the preparation of 
these maps are so generalized that the thickness contours are not 
constrained by relief of the land surface. Where thick deposits in 
a buried valley are deeply dissected by crosscutting modern drain
age, the thickness contours should not cross the low areas of the 
dissected terrain. On the four maps of this series, where modern 
stream valleys overlie buried valleys, the thickness contours that 
depict thick sediments in the buried valleys are generally con
strained by the limits of the modern valley, especially where bed
rock is exposed along valley walls. 

In a few areas, because of lack of available data, the glacial 
sediments cannot be differentiated from underlying deposits. 
Beneath the thick drift of Michigan's southern peninsula, red 
beds of possible Jurassic age are patchily distributed (Schaffer, 
1969; Rhoads and others, 1985). The distribution of these red 
beds is uncertain, and they are difficult to recognize on well logs; 
therefore, some minor part of the sediment thickness in Michi
gan as shown on the map may be the red beds. 

Elliptical landforms, shaped and oriented by overriding ice, are 
common in some areas. They are generally composed of dense, 
compact till, but may be rock-cored or entirely rock. The compo
sition of these streamlined landforms can be determined by 
augering; however, since drill data are uncommon, most maps 
(including these) treat all oriented, streamlined landforms as a 
group. Drumlins are streamlined hills that are generally corn-
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posed of till, and in areas of thin till these features are relatively 
thick accumulations of till. In New England, where till is typically 
less than 15 ft thick on the uplands, till beneath drumlins com
monly is more than 40 ft thick. Although less thick than the low
est contour value, and of small size, drumlins are shown on the 
maps of this series by symbols. 

Nearly all thickness and topographic data used to compile 
these maps were reported in U.S. customary units (feet). For sim
plicity and accuracy during map compilation, this system was 
retained. A metric conversion table is included to assist those 
readers desiring to work with metric units. 

SUBSURFACE MAPPING 

Characterizing subsurface variations in lithology is exceedingly 
difficult in nonmarine Quaternary sediment, because textural 
variations occur both vertically and laterally over short distances. 
In Illinois (Berg and others, 1984 [map scale 1:500,000], and 
Berg and Kempton, 1988 [map scale 1:250,0001) and in Con
necticut (Stone and others, 1992 [map scale 1:125,000]), sub
surface data are presented by map units each representing a 
vertical "stack" of lithologic units (see Kempton, 1981, for a dis
cussion of the stack-unit concept). These maps are complex and 
portray the subsurface data effectively. However, their methods 
of showing relatively detailed subsurface data are not feasible on 
the four maps of this series; data density and reliability are highly 
uneven from State to State, and in certain areas the deposits are 
too thick and the stratigraphy too complex to be portrayed by 
their methods. 

In general, the subsurface is not shown on the four maps of 
this series because data are insufficient. In the areas where the 
subsurface is well known, the vertical succession of geologic units 
is depicted on the map in a generalized fashion, as a two-unit 
stack consisting of either the surficial unit and a well-mapped bur
ied unit of some significance (for example, an aquifer) at some 
unspecified depth, or a discontinuous surface veneer of sediment 
and the underlying unit. The stack units are shown by colors and 
patterns on the maps, to convey the existence and general con
figuration of regional, large-scale geologic features. These stack 
units include, but are not limited to, the following deposits: strati
fied sediments overlying till in a glacial lake basin; sand and 
gravel aquifers buried beneath till; and areas of peat or of eolian 
sediments (loess or eolian sand) capping older Quaternary sedi
ments. These buried or veneer units are commonly widespread 
or thick, and may be of economic as well as geologic significance 
(for example, as aquifers). 

As shown in the examples given in the "Stack-unit mapping" 
section of the Description of Map Units, these two-unit stacks 
should not be interpreted to portray the actual vertical succession 
of units. Where a buried, coarse-grained stratified unit is 
depicted, it may occur at the base of section beneath till, or 
beneath till that contains numerous interbeds of stratified depos
its and peat, or at some other position within the section, per
haps bounded above and below by till. However, the stack does 
indicate the occurrence of a well-known, significant buried unit. 
Also, where a veneer of loess is mapped over till, it is not implied 
that the entire section beneath the loess is till. Stratified deposits 
may be buried beneath or interbedded with till, as is certainly pos
sible in areas where stack units are not shown. Unmapped, spec
ulative variations in sediment character at depth are not shown 
here. A comprehensive map of the subsurface, based in part on 
extrapolation of available data, is the proper role of detailed, 
three-dimensional mapping, not of a regional map such as this. 

Through the use of colors and patterns, the stack units 
emphasize either the surficial unit or the buried unit, depending 
in part on their relative thicknesses and in part on knowledge of 
the subsurface. For example, where a patchy veneer of peat or 
of fine-grained stratified lake sediment overlies a thick sequence 
capped by till, the till is shown as the solid map color, and the 
thin overlying unit appears as a pattern of diagonal stripes whose 
color reflects that unit's lithology. Where the geometry of a bur
ied unit (for example, stratified sand and gravel filling a buried 
valley) is fairly well defined, the surficial unit is shown in a solid 
color, and the buried unit is represented by a dot pattern of the 
appropriate color. To illustrate the variations in subsurface lithol
ogies that may actually be encountered at depth, lithologic logs 
from different geologic settings (for example, buried valleys and 
upland areas) are shown in figure 2 in this pamphlet. 

SUMMARY 

The four maps in this series can be placed in perspective by 
emphasizing the following points: 

1. The mapping emphasis differs from most published State 
and regional surficial geologic maps, which use stratigraphic or 
geomorphic map units and focus on the chronology of geologic 
events such as ice advances or retreats, or the history of glacial 
lakes. The actual character of the sediments is necessarily given a 
subordinate, albeit significant role on those maps. In contrast, 
these maps show the character of surficial sediments without 
regard to age of the deposits. Because of this fundamental differ
ence, the distribution of sediments on event-oriented maps may 
not agree with these maps. For example, in many glaciated areas 
inundated by proglacial lakes, the surficial sediment is commonly 
till, somewhat altered where reworked by the lake water. On 
event-oriented maps, however, because of the glacial geologic 
history, lacustrine clay, silt, and sand are commonly mapped 
(inferentially) throughout a lake plain, although these deposits 
may be areally subordinate to till. Additionally, while the four 
maps of this series differentiate between areas where Quaternary 
sediments have been preserved and where they were eroded or 
never deposited, maps emphasizing stratigraphy or geomorphol
ogy have usually included extensive areas of bedrock or nongla
cial sediment in the glacial map units (for example, Flint, 1959; 
Colton and others, 1961, 1963). 

2. These maps depict the surface distribution of sediments 
and the total thickness of the Quaternary deposits; the continua
tion of the surficial unit down to the pre-Quaternary surface 
("bedrock") cannot necessarily be inferred, although this may 
commonly be the case especially in areas where the Quaternary 
sediment is thin. 

3. These maps are a regional first approximation of the three-
dimensional distribution of sediments over a very large area. 
They are intended to encourage additional research and detailed 
mapping. They are also intended to supplement, not super
sede, the local, detailed studies from which they were com
piled, and should not be used to infer specific details 
concerning the local geologic framework; they are not site-
specific maps. Complementing detailed mapping, regional maps 
such as these place local, detailed mapping in a regional context, 
permit the extrapolation of data into unmapped areas, and 
depict large-scale, regional geologic features that are beyond the 
scope of detailed local mapping. A regional map in many cases 
will point out a problem or relation that is not apparent on a 
detailed map, which will allow information from the detailed map 
to be reinterpreted. 
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Figure 2.—Selected lithologic logs illustrating subsurface lithologic variations in different geologic settings, including buried valleys, 
moraines, interlobate areas, river valleys, and upland areas. Locations are shown on map. Logs were selected to alert the map user to the 
potential vertical lithologic variations in different settings, and to show the subsurface in certain areas where stack units are mapped. Sim
ilar lithologic variations in similar geologic settings are not implied; therefore, extrapolation of log data should be avoided. Depth scales 
show feet below ground surface. 
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DESCRIPTION REFERENCES 

Illinois 
IL-1—Thick sediment beneath moraine, west of Elgin (Illinois 

State Geological Survey, unpublished well record, core no. 
C4530). Ice-contact sands above uppermost till unit are asso
ciated with the moraine and are not mapped (Lineback, 1979) 

IL-2—Till on uplands, over stratified sands and silts in a buried 
valley north of Mendota, in northern Illinois (Reed, 1974, log 
no. Lee 37N2E-8.2a) 

IL-3—Alternating till and sand on uplands north of Kankakee 
River, in easternmost Illinois (John Kempton, Illinois State 
Geological Survey, written commun., 1986) 

IL-4—Sand over till near Kankakee River in easternmost Illinois 
(John Kempton, Illinois State Geological Survey, written corn
mun., 1986) 

Indiana 
IN-1—Alternating till and coarse-grained, stratified sediment on 

uplands bordering Wabash River, east of Lafayette (Fraser, 
1983, cross section D-D') 

Iowa 
IA-1—Loess over thick section of multiple tills on uplands 

between Cedar and Iowa Rivers, southwest of Waterloo (Hall
berg, 1980, Fourmile Creek composite section) 

Michigan 
MI-1—Alternating till and stratified sediment as reported in oil 

driller's log in the interlobate area southeast of Cadillac (Michi
gan Geological Survey, unpublished well record, George 
Johnson-Ted Thomsen No. 1 well, Osceola County) 

MI-2—Alternating stratified sediment and till (?) at head of 
Grand Traverse Bay (Michigan Geological Survey, unpublished 
water-well record, no. W-2042) 

MI-3—Alternating till and stratified sediment in the interlobate 
area west of Detroit (Michigan Department of Public Health, 
unpublished water-well record) 

Fraser, G.S., 1983, Sand and gravel resources of the Wabash 
valley—causes of variability: Indiana Geological Survey, 
Occasional Paper 37, p. 27-42. 

Hallberg, G.R., 1980, Pleistocene stratigraphy in east-central 
Iowa: Iowa Geological Survey, Technical Information Series 
no. 10, 168 p. 

Lineback, J.A., 1979, Quaternary deposits of Illinois: Illinois 
State Geological Survey, [map], scale 1:500,000. 

Reed, P.C., 1974, Data from controlled drilling program in Lee 
and Ogle Counties, Illinois: Illinois State Geological Survey, 
Environmental Geology Notes no. 71, 40 p. 

Figure 2.—Continued 
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DESCRIPTION REFERENCES 


Missouri 
MO-1—Alluvium in Missouri River valley, east of St. Charles 

(Emmett and Jeffery, 1968, cross section A-A') 
MO-2—Alluvium in Mississippi River valley, north of St. Charles 

(Gann and others, 1971, cross section G-G') 

Ohio 
OH-1—Clay-filled segment of the Teays buried valley, overlain by 

a thick sequence of till and coarse-grained stratified sediment 
near London, west of Columbus (Norris and Spicer, 1958, test 
hole no. 3) 

OH-2—Outwash sediment in the buried valley beneath the Great 

Miami River, south of Hamilton (Spieker, 1968, well no. 58) 


OH-3—Clay and till overlying outwash in a tributary buried val-

ley, south of Hamilton (Spieker, 1968, well no. 52) 

OH-4—Water-well log through a clayey section of a buried val
ley, beneath the Cuyahoga River south of Cleveland (Ohio 
Division of Water, unpublished well log and drilling report no. 
175360) 

Wisconsin 
WI-1—Locally thick occurrence of alternating till and stratified 

sediment in an otherwise thinly mantled area near Lake Supe
rior, on the Bad River north of Mellen; surficial sand is not 
widespread enough to be mapped (Mickelson and others, 
1984, type section of Copper Falls Formation) 

WI-2—Till and sand near the western limit of glaciation, in Por
tage County in central Wisconsin (Lee Clayton, Wisconsin 
Geological and Natural History Survey, written commun., 
1987 

Emmett, L.F., and Jeffery, H.G., 1968, Reconnaissance of the 
ground-water resources of the Missouri River alluvium 
between St. Charles and Jefferson City, Missouri: U.S. Geo
logical Survey, Hydrologic Investigations Atlas HA-315. 

Gann, E.E., Harvey, E.J., Jeffery, H.G., and Fuller, D.L., 1971, 
Water resources of northeastern Missouri: U.S. Geological 
Survey, Hydrologic Investigations Atlas HA-372. 

Mickelson, D.M., Clayton, Lee, Baker, R.W. , Mode, W.N., and 
Schneider, A.F., 1984, Pleistocene stratigraphic units of 
Wisconsin: Wisconsin Geological and Natural History Sur
vey, Miscellaneous Paper 84-1, 97 p. 

Norris, S.E., and Spicer, H.C., 1958, Geological and geophysi
cal study of the preglacial Teays Valley in west-central Ohio: 
U.S. Geological Survey, Water-Supply Paper 1460-E, p. 
199-232. 

Spieker, A.M., 1968, Ground-water hydrology and geology of 
the lower Great Miami River valley, Ohio: U.S. Geological 
Survey Professional Paper 605-A, 37 p. 

Figure 2.—Continued 
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