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HUDSON EPISODE (~14,700 years before present [B.P.] to today)1

Silty clay loam and silt loam 
diamicton

Disturbed Ground

dg

Redistributed land

Municipal waste
dg-lf

Landfi ll

Peat, muck, organic silt and 
clay; as much as 15 ft thick

Grayslake Peat

gp

Organic matter accumulated 
in depressions on moraines 
and along drainageways

Sand, silt, clay, peat, basal 
gravelly sand in places; as 
much as 20 ft thick in Plum 
Creek

Cahokia Formation

c

Alluvium in the channels of 
Plum Creek and other 
drainageways

Late WISCONSIN EPISODE and HUDSON EPISODES (~17,600 years B.P. to today)1 

Sand, silty fi ne to medium, 
to sandy loam, with basal 
cobble gravel beds; stratifi ed; 
up to 30 ft thick

Henry Formation

h

Glacifl uvial and 
glaciolacustrine deposits, 
locally intercalated with silty 
lake sediment and grading to 
post-glacial alluvium

Sand, well sorted, with local  
gravel; stratifi ed; typically less 
than 10 ft thick

Henry Formation 
(Dolton facies)

h(d)

Littoral sand deposited in 
Pleistocene Lake Chicago at 
the Glenwood level (Bretz, 
1939)

Clay and silt; uniform and 
laminated; in places with 
laminae of silty fi ne sand, 
beds of sand and gravel, and 
silty diamicton; as much as 
60 ft thick

Equality Formation

e

Lake sediment of late 
Pleistocene Lake Chicago; 
also lake sediment fi lling 
glacial valleys and post 
glacial depressions

WISCONSIN EPISODE: Michigan Subepisode (~29,000–14,700 years B.P.)1

Silty clay loam and silty clay 
diamicton; stiff to very stiff; 
typically about 30 to 40 ft thick

Wadsworth Formation

w

Till and ice-marginal 
sediment

Silty sand, medium to coarse, 
gravelly in places, as much as 
60 ft thick

Beverly Tongue, 
Henry Formation 

[Cross Sections only]

h-b

Glacifl uvial deposits

Silty clay loam diamicton; 
hard; with interbeds of sand 
and gravel, and silty lacustrine 
deposits; as much as 60 ft thick

Yorkville Member, 
Lemont Formation

[Cross Sections only]

l-y

Till and ice-marginal 
sediment

PRE-QUATERNARY DEPOSITS

SILURIAN SYSTEM (440-410 million years B.P.)

Dolomite with local shale Silurian Bedrock
[Cross Sections only]

S

Dolomitized carbonate bank 
deposits

Description Unit Interpretation

QUATERNARY DEPOSITS

1The time periods for the Wisconsin Episode and the Hudson Episode are reported as calibrated radiocarbon years and 
can be directly compared to calendar years before 1950 (Stuiver et al. 2015). 
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Stratigraphic boring
 

Water-well boring
 

Engineering boring
 

Other Boring
 

Outcrop

Boring labels indicate the county number. Dot indicates 
boring is to bedrock.

Contact

Inferred contact

paleoshorelines of Lake Chicago as mapped by (Bretz 1939) 
triangles point offshore.

Approximate paleoshorelines of Lake Chicago

Line of cross section

Data Type

Note: The county number is a portion of the 12-digit API number on file 
at the ISGS Geological Records Unit. Most well and boring records are 
available online from the ISGS Web site.

Bretz, J.H., 1939, Surficial Geology of the Dyer Quadrangle, maps no. 24 
in Bretz, J.H., 1943, Chicago area geologic maps: Illinois State 
Geological Survey, Bulletin 65 maps, 24 sheets, 1:24,000.
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dipping north to northeast 
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Figure 1 Location of the Dyer Quadrangle in northeastern Il-
linois and northwestern Indiana. Major landscape elements are 
indicated including the valley of Plum Creek, and the approxi-
mate locations of the crests of the Tinley Moraine and West-
mont Moraine (of the Valparaiso Morainic System).

Figure 3 Outcrop of proglacial sand and silt associated with the Tinley Moraine exposed 
along Plum Creek (outcrop, no. 51937 on map) near the Cook and Will County boundary. 
Silt loam diamicton (till) of the Wadsworth Formation occurs above and below the sorted 
sediment. The tape measure is approximately 3 feet long in the lower photo. From Caron 
and Curry, 2016.

Figure 2 Outcrops of the Equality Forma-
tion along Plum Creek (outcrop, no. 51935 
on map) showing a dark buried soil sand-
wiched by fossiliferous lacustrine sediment 
above and below. The soil includes fossils of 
wood, seeds, and charcoal that collectively 
date between 9,060 to 9,750 calibrated 
years (Table 1, [sheet 3]). The tape measure 
is approximately 3 feet long.

Figure 5 Bedrock topography map of the Dyer Quadrangle 
showing location of key data points. Elevations span from about 
495 to 675 ft above sea level. (1:100,000 scale)

silt loam (alluvium),
leached of carbonate 

diamicton; silt 
loam matrix; 
clast-poor

organic-rich bed;
abundant needles

and larch cones

silt loam; uniform to vaguely laminated,
fossiliferous with needles, cones, aquatic

plant macrofossils, and ostracodes

Plum Creek

Figure 4 Outcrop of fossiliferous, laminated silt loam (lacustrine sediment of the Equal-
ity Formation) resting above silt loam diamicton (till of the Wadsworth Formation; outcrop  
no. 51925 on map). Fossils include ostracodes, gastropods, pelecypods, bryophytes 
(moss), and cones (larch). Wood and needles samples date at 16,580 and 15,600 
calibrated years, respectively (Table 1, [sheet 3]). The glacial lake sediment and till are 
truncated and covered by alluvium of the Cahokia Formation.
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Introduction 
The Dyer Quadrangle covers parts of three counties across Indiana and               
Illinois, including Lake County (IN) and Cook and Will counties (IL). The 
largest city is Dyer, Indiana, with a population in 2020 of 15,900 people. 
Other communities on the quadrangle include Sauk Village, Steger, and Crete, 
Illinois, with populations of 10,390, 9,290, and 8,060, respectively. The most 
prominent landforms include the valley of Plum Creek (which sports several 
forest preserves run by the Forest Preserves of Cook and Will counties), the 
Tinley Moraine, and Westmont Moraine of the Valparaiso Morainic System 
(Fig. 1). A subdued feature is the Glenwood lagoon, a backwater region of 
Glacial Lake Chicago behind its highest and oldest beach ridges that formed 
during its inception during the Glenwood Phase (The Glenwood and Dyer 
beaches). 

Previous Investigations 
The northern part of the Dyer Quadrangle that is part of Cook County and ad-
jacent Lake County in Indiana was mapped by J. Harlen Bretz (1939) as “Chi-
cago Areal Geologic Map(s) no. 24”, the last in the series. Much is revealed 
on this small sub-map, including the Tinley Moraine, Glenwood Shoreline, 
and oldest shorelines of Lake Chicago. Although Bretz contributed much to 
the understanding of the geology of the area, it is unfortunate his Bulletin 65 
on the geology of the Chicago region was released as Part I in 1939 and Part 
II in 1955. In the time between these publication dates, Bretz also published 
influential journal articles on lake levels and lake history; this period was an 
especially fertile time in the advancement of concepts of isostasy and revision 
of the elevation and timing of overflow sills.

Bretz described interesting exposures along Plum Creek in 1955 that were the 
result of headward erosion caused by the construction of Hart Ditch across the 
Glenwood Phase Dyer Beach, including accounts of deer antler and mammoth 
tooth fossils in context with deposits of marl and fossiliferous lake sedi-

ment attributed to Lake Chicago. Prior to the ditching, Plum Creek flowed into a swamp 
formed between behind the Dyer Beach and Tinley Moraine. Drainage eventually exited 
where Calumet Beach had been overtopped and eroded in the Village of Glenwood (on 
the Calumet City Quadrangle; Curry et al. 2021). With the new ditch in place, headward 
erosion resulted in the stream cuts photographed and sketched by Bretz (1955). Today, the 
soft material is susceptible to slumping and is overgrown in most places. A few excellent 
exposures are revealed from time to time (Figs. 2, 3 and 4).

Bretz’s narrative led us to this area in hopes of elucidating the ice-age history through 
radiocarbon dating. Bruegger (2016) explored the Forest Preserve of Plum Creek (Cook 
County) by taking several shallow cores with the ISGS PowerProbe and sampling a cut 
bank (Figure 4). Our field research reexplored many of the cut banks along Plum Creek. 
Table 1 [sheet 3] lists radiocarbon ages resulting from this and other research in the region 
pertaining to the level of Lake Michigan and its precursor, Lake Chicago.

Landscape Sediment Assemblages
The landscape of the Dyer Quadrangle is characterized by a gently rolling till upland cut 
by a network of linear valley segments with a dominant grain of about 30°. The valleys 
have flat bottoms from a few tens of feet to more than one mile across. The till upland 
ends abruptly on the northern side of the quadrangle where it was truncated by Glacial 
Lake Chicago. Short sand-capped ridges demarcate ancient beaches named the Glenwood 
and Dyer beaches by Bretz (1939). Upslope of those beach ridges, the Glenwood lagoon 
extends up lower Plum Creek, the major drainage of the map area.
 
The northern edge of the till upland on the Dyer Quadrangle is formed by the Tinley 
Moraine. The crest of the moraine is subdued, but visible on detailed hillshade maps of 
LiDAR data (Fig. 1; Caron and Curry 2016). The Valparaiso Morainic Complex forms 
the remainder of the till upland. Only the crest of the Westmont Moraine is mappable as 
it crosses the southwestern part of the map. Its southern boundary is demarcated by an 
east-to-west linear segment of Trim Creek which issues from the basin of Eagle Lake, a 
large hydrologically open depression (Curry et al. 2018) that occurs on the Beecher East 
7.5-minute Quadrangle to the south of the Dyer Quadrangle (Fig.1).

The till upland is formed of 30 to 50 feet of the Wadsworth Formation. Composed of gray 
silt loam to silty clay loam diamicton, the moisture content varies from 15 to 17%. In 
detail, the unit typically has layers from 5 to 10 feet thick or more with uniform diamicton 
intercalated with thin beds to seams of sand or sand and gravel. In most places the diamic-
ton is uniform, but it may be vaguely stratified in places. In some areas, the uppermost 
eight feet or so is laminated, with evidence of layering heightened by preferential oxida-
tion of relatively coarser material, typically very fine sand or silt. Wet sieving ten samples 
of this material recovered no fossils.

Logs of structural borings done for highway departments reveal complex valley fills that 
include lacustrine sediment and peat. The largest feature of this sort in the region, Eagle 
Lake, was explored by several borings that reveal more than 60 feet of fossiliferous mate-
rial dating from about 16,000 calibrated years to the present (Curry et al., 2018). The large 
peat bogs on the Dyer Quadrangle are genetically related to the Eagle Lake fill but are not 
likely as thick; our borings, taken on the margins of the bogs, suggest a thickness of no 
more than 30 feet.

Narrower stretches of the valleys have been ditched, and in most places where there are 
structural borings, reveal at least 10 feet of sorted sediment that we have mapped as the 
Equality Formation. In most areas, the soils maps indicate valley bottoms and sides have 
parent materials of till, indicating lateral erosion (planation) by streams, with material 
transported along and out of the valleys. The combination of strath (erosional) and aggra-
dation (lake deposits) elements point to a polygenetic terrace origin.

Terraces along Plum Creek are fascinatingly complex, 
and include facies of the Equality Formation: wood, 
larch cone, and ostracode-bearing silt (Caron and Cur-
ry, 2016) as well as snail-shell, wood, and ostracode-
bearing silt loam diamicton. These fossiliferous units 
pinch out laterally leaving patches of barren diamicton 
of the Wadsworth Formation. We have mapped these 
areas as all Equality Formation but recognize the 
patchy occurrence of windows of Wadsworth Forma-
tion at ground surface. Due to lowering of base level 
of lower Plum Creek by the Hart Ditch across the 
Glenwood shorelines, surfaces that were once fre-
quently inundated by flooding have been modified by 
creation of small mounds and fewer sub-linear basins. 
Most of these are too small to show at our scale of 
1:24,000, but they are common in some parks.

Bedrock Topography 
The ANUDEM routine, v. 5.3 (see Hutchinson 2011), 
implemented as Topo to Raster in ArcGIS v. 10.8.1 
was used on a subset of about 330 records to gener-
ate bedrock surface map (Figure 5).  Contours were 
smoothed and adjusted to honor the data. The surface 
may be characterized as upland dissected by a valley 
that deepens to the north and east. Relief of the buried 
bedrock is about 180 feet, ranging from about 495 to 
675 feet above sea level. 

Major Geologic Units 
The Yorkville Member of the Lemont Formation is found deep in the subsurface, and its 
characteristics were documented in our five exploratory stratigraphic borings. The natural 
gamma-ray logs indicate that the unit is sedimentologically complex, including layers 
fine-grained lake sediment, poorly-sorted gravelly sand, and silty diamicton. Its physical, 
mineralogical, and chemical character is nearly identical to the Wadsworth Formation 
(Table 2 [sheet 3]). We interpret the complex array of sediment types to deposition related 
to the advancing and overriding Lake Michigan lobe in proglacial and subglacial environ-
ments.

The Beverly Tongue of the Henry Formation also occurs only in the subsurface, but is 
the thickest and most widespread unit in the subsurface of the Dyer Quadrangle. The unit 
is composed of sand with occasional beds of gravelly sand, and laminated silt loam. The 
coarser, poorly sorted facies of this unit allows differentiation with the finer-grained lit-
toral Dolton facies of the Henry Formation.

The Wadsworth Formation is composed of chiefly matrix-supported diamicton with silt 
loam texture. The gravelly clasts are composed chiefly of local dolomite and shale. In 
many places, the diamicton is vaguely to strongly stratified imparted by contrasting grain-
size, namely subtle changes among laminae to thin beds of silt, silt loam, and silty clay 
loam, with less frequent beds of very fine, fine, to medium sand. This fabric has allowed 
rapid oxidation of the entirety of the unit to depths of about 20 feet, and along subvertical 
joints and discontinuities to depths of more than 40 feet. Heterogenous sediment character 
of this type are reflected by the variability of the natural gamma-ray logs and is observed 
to be thickest and most more prevalent near the base of the unit.

Surficial deposits of lake sediment (Equality Formation) and alluvium (Cahokia Forma-
tion) are less than 10 feet thick. Due to their lithologic variability and weathered condi-
tion, they were not examined in detail in this investigation. Both units include beds of 
soft, weathered sand and gravelly sand that readily slump along creeks.

Regional Correlation 
All stratigraphic units names change across the state line between Illinois and Indiana 
(Table 3 [sheet 3]), but there is likely little significant change in their lithology or age. 
Natural gamma-ray and lithologic logs from water well drillers were utilized to correlate 
units across state lines. We do not expect that the physical properties will change mark-
edly going from west to east, but there may be subtle changes in the ratio of shale-to-
dolomite clast content as younger, shalier Devonian units become more prevalent in the 
subsurface heading eastward.

Interpretation of Radiocarbon Ages 
Twenty radiocarbon ages have been determined from samples coming from the Dyer 
Quadrangle (Table 1 [sheet 3]).  These ages have been may be divided into the diachronic 
Glenwood Phase I (17.2 – 16.5 cal ka), Crown Point Phase (17.2 – 16.9 cal ka), Glenwood 
II (16.1 – 14.2 cal ka), Chippewa Low (9.7 – 9.1 cal ka), and post-Nipissing (2.8 cal ka).  
The proximity of post-glacial and lacustrine environments during the earliest deglaciation 
has resulted in overlapping age ranges of the Crown Point and Glenwood phases. 
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Illinois State Geological Survey
lithostratigraphy (modified from

Hansel and Johnson 1996)
Northern Lake County, Indiana 

(Brown and Thompson 2005)
Indiana Pleistocene stratigraphy 

(statewide; Wayne 1960)

Equality Formation, Lake Michigan Member
Grayslake Peat
Cahokia Formation

Henry Formation, Parkland facies (dune)
Henry Formation, Dolton facies (nearshore)

Equality Formation
Henry Formation, undivided
Wadsworth Formation

Toleston strandplain, Toleston transgressive
nearshore and fluvial, Calumet nearshore,

Calumet dunes, Glenwood spit

fine-grained diamicton (a) 
fine-grained diamicton (b)
Proximal subaqueous fan

Lagro Formation (Wedron Formation of Gray, 1990)

Atherton Formation

Martinsville Formation
Toleston lagoon, Calumet lagoon,

Glenwood spit platform and swales

Lemont Formation, Haeger Member
Henry Formation, Beverly Tongue
Lemont Formation, Yorkville Member

Table 3  Comparison of the lithostratigraphic units used in this region, informal units mapped in northern Lake County, Indiana, and 
formal state-wide units in Indiana. 

Table 1  List of radiocarbon ages from samples recently assayed from the southwestern 
Lake Michigan coastline and environs.

Table 2  Summary of physical, mineralogical, and chemical data per stratigraphic unit.

ND = not determined
Commission Internationale de l’Eclairage (CIE), 1978. Recommendations on Uniform Color Spaces, Color Difference and Psychometric Color Terms. Paris, CIE, Colorimetry, publication 15, supplement 2, 21 pp


