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A “Correlation of Map Units” chart illustrates the general interrelations of all the mapped units. Lithostrati-
graphic units in correlation diagrams are arranged in vertical columns and in chronologic sequence, the 
youngest unit at the top and the oldest at the base. If two or more units have the same age, they are placed 
in separate boxes in separate columns but in the same horizontal position. The size of an individual box is 
determined by its relation to other units and not by its stratigraphic rank or thickness. Brackets to the right 
of the map-unit boxes delimit the Period.

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. 2020). 
2 The subdivision of sediments assigned to the pre-Illinois Episode is discussed in Stumpf and Dey (2012).
3 Description of Paleozoic bedrock geology from Nelson (in prep.).

HUDSON EPISODE (~14,600 years before present (B.P.) to today)1

Areas of disturbed or removed 
geologic materials; texture 
ranges from clay to gravel; may 
include waste or rubble

Disturbed Ground

dg

Deposits disturbed or modifi ed 
by human activity in borrow and 
gravel pits and made land

Sand, silt, clay, and gravel; 
massive to stratifi ed; contains 
beds of organic material; poorly 
sorted; brown to gray; locally 
oxidized; calcareous; up to 
20 feet thick

Cahokia Formation
(undivided)

c

Alluvium (stream deposits) 
mapped in fl oodplains along 
rivers, creeks and ditches.

WISCONSIN EPISODE (~55,000– ~23,000 years B.P.)1

Sand and gravel; contains some 
beds of silt; well to poorly sorted; 
brown to yellowish brown; calcar-
eous; up to 20 feet thick

Mackinaw Facies, 
Henry Formation

h(m)

Glaciofl uvial sediment 
(outwash) deposited by glacial 
meltwater in streams and rivers 
that drained the former ice sheets

Diamicton or sand, silt and 
clay; contains beds of sand, silt, 
and gravel; diamicton is sandy 
loam to silt loam; gray to grayish 
brown; calcareous; stiff to very 
stiff; up to 60 feet thick

Batestown Member, 
Lemont Formation

l-b

Till and ice-marginal sediment  
forms end moraines (Rantoul 
Moraine) and ground moraine; 
includes interstratifi ed sorted 
sediments

Diamicton; loam; grayish brown 
to reddish gray; calcareous; very 
stiff; 10 to 50 feet thick

Tiskilwa Formation
(cross section only)

t

Till and ice-marginal sediment 
derived directly from glacial ice; en-
countered in the subsurface only, 
underlying the Batestown Member

Sand and gravel with silt; 
pebbly and cobbly; well to poorly 
sorted; brown to grayish brown; 
calcareous; 10 to 20 feet thick

Ashmore Tongue, 
Henry Formation

(cross section only)

h-a

Glaciofl uvial sediment 
(outwash) deposited by glacial 
meltwater in streams and rivers 
that fl owed from an advancing 
Tiskilwa ice margin; not 
consistently differentiable from 
underlying deposits that are 
correlated to the Pearl and 
Glasford Formations     

SANGAMON AND ILLINOIS EPISODES (~200,000–130,000 years B.P.)

Fine to coarse sand with 
gravel; yellowish brown to 
grayish brown; calcite cemented 
in places; incised into the 
Vandalia Member; upper part 
weathered in profi le of Sangamon 
Geosol; up to 50 feet thick

Pearl Formation
(cross section only)

pl

Glaciofl uvial sediment 
(outwash) deposited by glacial 
meltwater in streams and rivers 
that fl owed from former Vandalia 
ice margins

Diamicton, sand and gravel, 
and silt and clay; interstratifi ed; 
includes sediments previously 
assigned to the Berry Clay, Rad-
nor Member, Toulon Member, or 
Roby Silt; upper part weathered 
in profi le of Sangamon Geosol; 
typically 40 to 80 feet thick

Vandalia Member, 
Glasford Formation upper unit

(cross section only)

g-v3

Proglacial or ice-contact 
sediment deposited by glacial 
meltwater or sediment gravity 
fl ows (debris fl ows) along or 
in front of former Vandalia ice 
margins

Diamicton, sand and gravel, 
and silt and clay; interstratifi ed;
includes basal deposit of sand
and gravel; includes sediments
previously assigned to the Berry
Clay, Radnor Member, Toulon
Member, or Roby Silt; typically 40
to 80 feet thick

Vandalia Member, 
Glasford Formation middle unit

(cross section only)

g-v2

Subglacial or ice-contact 
sediments derived directly from 
glacial ice or deposited by 
subglacial meltwater; it is 
interpreted that deposition 
occurred in an area of 
fast-fl owing ice (possibly an ice 
stream), associated with the 
deglacial phase of the Illinois 
Episode glaciation

Diamicton; silt loam to loam; 
grayish brown; calcareous; 
contains beds of sand, silt, and 
gravel; hard; 20 to 110 feet thick

Vandalia Member, 
Glasford Formation lower unit

(cross section only)

g-v1

Till and associated sediment 
derived directly from glacial ice

Sand and gravel; pebbly; grayish 
brown; contains some beds of silt 
or diamicton; calcareous; well to 
moderately well sorted; 10 to 60 
feet thick

Grigg tongue, 
Pearl Formation 

(cross section only)

pl-g

Glaciofl uvial sediment 
(outwash) deposited in front of 
advancing Vandalia ice margins, 
not consistently differentiable 
from underlying deposits of the 
Mahomet Sand Member where 
intervening tills are absent

PRE-ILLINOIS EPISODE (~1,200,000–430,000 years B.P.)2

Diamicton; silt loam to loam; 
grayish brown; calcareous; hard 
upper part weathered in profi le of 
Yarmouth Geosol; up to 
15 feet thick

Tilton Member, 
Banner Formation

(cross section only)

b-tl

Till and ice-marginal sediment 
derived directly from glacial ice

Diamicton; loam; reddish brown 
to grayish brown; calcareous; 
contains beds of sand, silt, or 
gravel; hard; may contain material 
eroded from underlying deposits 
(e.g., wood and peat); upper part 
weathered in profi le of Yarmouth 
Geosol; 5 to 30 feet thick

Hillery Member, 
Banner Formation

(cross section only)

b-hl

Till and ice-marginal sediment 
derived directly from glacial ice 
fl owing into the area from a 
northern or northeast ice source

Diamicton; pebbly; loam to silt 
loam; olive brown to gray; cal-
careous; contains intraclasts or in-
tervals of weathered silt loam and 
silty clay; up to 20 feet thick

Harmattan Member, 
Banner Formation

(cross section only)

b-hm

Till and ice-marginal sediment 
derived directly from glacial ice 
fl owing into the area from a 
northern or northeast ice source

Sand, diamicton, and silt; sandy 
loam to silty clay loam; black to 
greenish gray; leached to weakly 
calcareous; hard; may contain 
peat, wood, and/or snail shells; 10 
to 40 feet thick

Fisher member, 
Banner Formation

(cross section only)

b-f

Fluvial or lacustrine sediment 
deposited on a former fl oodplain 
of a river fl owing in the Mahomet 
Bedrock Valley; the land surface 
was poorly drained and occasion-
ally covered by overbank deposits 
or slopewash

Sand and gravel; brown to 
grayish brown; contains some 
beds of silt; calcareous; well to 
moderately well sorted; 20 to 175 
feet thick

Mahomet Sand Member, 
Banner Formation

(cross section only)

b-m

Glaciofl uvial sediment 
(outwash) deposited in the 
Mahomet Bedrock Valley by 
streams fl owing in front of 
retreating ice margins

Diamicton; sandy loam to clay 
loam; brown to pinkish gray; 
calcareous; contains intervals of 
sand and gravel or silt and clay; 
hard; 20 to 50 feet thick

West Lebanon Member, 
Banner Formation

(cross section only)

b-wl

Till and associated sediment
derived directly from glacial ice
fl owing into the area from an
eastern ice source

Sand and gravel; pebbly to
cobbly; brown; locally contains
beds of silt or diamicton; 
calcareous; well to moderately well
sorted; previously assigned to the
lower unit of the Mahomet Sand
Member; up to 100 feet thick

Rantoul member, 
Banner Formation

(cross section only)

b-ra

Glaciofl uvial sediment 
(outwash) deposited in the 
Mahomet Bedrock Valley by 
streams fl owing in front of ad-
vancing ice margins

PRE-ILLINOIS EPISODE (> ~1,200,000 years B.P)

Sand with gravel; clayey in
upper part; brown to dark gray;
weakly calcareous to 
non-calcareous; contains beds of 
silt and clay; lower part pebbly to 
cobbly; contains a higher 
proportion of fragments of the 
local bedrock; 5 to 20 feet thick

Dewitt member, 
Banner Formation

(cross section only)

b-dt

Fluvial sediment deposited prior 
to the earliest pre-Illinois Episode 
glaciation; encountered in the 
deepest channel of the Mahomet 
Bedrock Valley

Diamicton, silt, clay, and sand 
and gravel; crudely stratifi ed; 
olive brown; calcareous or 
non-calcareous; contains a higher 
proportion of fragments of the 
local bedrock; 10 to 40 feet thick

Canteen member, 
Banner Formation

(cross section only)

b-c

Fluvial and lacustrine sedi-
ment, colluvium, or weathered 
bedrock that accumulated on the 
landscape prior to the earliest 
pre-Illinois Episode glaciation

Paleozoic Bedrock3

Argillaceous to silty limestone 
and dolomite that contours
interbeds of shale and siltstone; 
white to light gray; light brown or 
greenish gray where glauconite 
is common and chert is plentiful 
that overlies light brownish gray 
silty shale and siltstone; dolomitic 
or calcareous; micaceous and 
glauconitic; up to 365 feet thick

Burlington, Keokuk, and Warsaw 
Formations

(Mississippian Subsystem;
cross section only)

Mwbk

Shallow marine carbonate bank 
that is overlapped by deltaic strata

Comprises three shale mem-
bers: 1) greenish-gray and 
olive-gray to dark gray shale, 2) 
middle dark gray to grayish and 
brownish black shale, and 3) 
upper greenish-gray and 
olive-gray to dark gray shale; 
130 feet thick  

New Albany Shale
(Mississippian Subsystem;

cross section only)

Dna

Deposited across a shelf-slope-
basin transition in a widespread 
inland sea centered in south-
eastern Illinois and adjacent 
western Kentucky; material was 
deposited in quiet waters; sea 
was probably deep in places

Largely limestone with some 
pure quartz sandstone, and 
dolomite; electric logs of the unit 
typically exhibit higher resistivity 
than the underlying Racine 
Dolomite; 50 to 100 feet thick

Grand Tower Limestone
(Middle Devonian; 
cross section only)

Dgt

Deposits refl ect sedimentation 
in seawater of normal salinity 
and oxygen content in shallow 
subtidal to below fair-weather 
wave base environments

Dolomite; white to gray, olive, 
and brownish gray; varies from 
pure dolomite that is vuggy to 
very argillaceous and silty 
dolomite gradational to dolomitic 
shale and siltstone; 330 to 560 
feet thick

Racine Dolomite
(Silurian System;

cross section only)

Sr

Reef and inter-reef facies are 
distinguished
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Introduction 
The Fisher Quadrangle is located in the northwestern part of Champaign County and 
includes the Village of Fisher and unincorporated areas (Fig. 1). The elevation of the 
land surface ranges from a minimum of 683 feet above sea level (asl.) in the Sangamon 
River valley in the southwestern part of the map area to over 787 feet asl. on the Rantoul 
Moraine. The map area contains a variety of landforms including moraines, morainal 
uplands, outwash plains, and floodplains and river channels. Glaciers flowed into the 
map area from ice sources located over Canada north and northeast of the Great Lakes 
and ice margins during retreat are marked by the end moraines, specifically the Rantoul 
Moraine (Fig. 1). 

Methods 
Surficial Geology Map
This surficial geology map was compiled using boring records, unpublished geologic 
field notes and geophysical reports from the ISGS, aerial imagery from Champaign 
County, and a U.S. Department of Agriculture (USDA) soil survey (Endres 2003; Soil 
Survey Staff 2021). Water wells and engineering borings shown on the surficial geology 
map were located with the best available data, including engineering drawings, historic 
property and tax records, historical and modern aerial photography, and online mapping 

systems (e.g., Google Maps). The wells and borings are located within 10 to 100 feet of 
their true locations. 

Surficial geologic units were developed from soil-parent material data in the county soil 
survey (Soil Survey Staff 2021). A digital database accompanying the soil survey was 
queried to classify the parent material for each soil horizon. The parent material class 
of the lowest-most horizon of each soil was used to construct the surficial geology map. 
The parent material classes then were grouped into mapped lithostratigraphic units fol-
lowing Hansel and Johnson (1996), Willman and Frye (1970). It is assumed the thick-
ness of each soil-parent material unit is at least 6 feet based upon the depth to which the 
soils are mapped.

The extent of the parent material-derived mapping units was adjusted according to infor-
mation from borehole logs, field observations, or other geologic records. For example, 
coring of boreholes with the wireline method provided information about the surficial 
geology at two locations. The boreholes penetrated the entire fill of the MBV reaching 
the bedrock at depths of 236.5 feet and 274.5 feet. Natural gamma logs were collected 
in the boreholes. Further adjustments to the map polygons were made after the parent 
material/surficial geology information was draped on a 2-foot resolution LiDAR shaded 
relief map representing the topography of the land surface (ISGS 2020) and also histori-
cal orthophotography (ISGS 2010).

Bedrock Topography Map
The bedrock topography map (Fig. 2) was constructed by 
machine contouring of point observations and contour inter-
pretations with the Topo to Raster tool of ArcGIS. The inputs 
to Topo to Raster were hand-drafted bedrock surface contour 
lines made for a Champaign County publication (Nelson, in 
prep.). The raster was outputted as a 25 m × 25 m grid.

Cross Sections
The two cross sections (A–A9 and B–B9) depict the geologic 
materials encountered from the land surface into the shallow 
bedrock along these transects. The cross sections were made 
by correlating the lithologic units from eight stratigraphic 
boreholes drilled by the ISGS (two of which were completed 
for this mapping) with geologic and geophysical logs in wa-
ter wells, and coal and oil/gas exploration boreholes. These 
data are available from the ISGS Geologic Records Unit.

The cross section data compilation and analysis was accom-
plished using ESRI’s ArcGIS® software (version 10.8.1). A 
customized tool for ArcMap (version 10.8.1) programmed 
at the ISGS (Carrell 2015) generated georeferenced cross 
sections from the lithologic data. Polygons for each geologic 
unit were drawn in ArcMap, and were later imported into 
Adobe Illustrator (version 25.0.0) for graphical editing using 
the MAPublisher plugin from Avenza Systems Inc. (ver-
sion 10.9). In Illustrator, polygons were symbolized, line 
segments smoothed, and surrounding elements added to a 
standardized publication layout.

Geophysical Surveys
Electrical resistivity tomography (ERT) surveys were con-

ducted for 1.45 miles over part of the MBV where the bedrock surface is at a depth of 
250–300 feet (e.g., transect Z–Z9). Additional ERT data was previously collected over 
3.67 miles for other projects. This geophysical method is used to measure the electri-
cal properties of the geologic materials, where an electric current is transmitting into 
the ground and to determine the electrical potential. For example, sand and gravel have 

a higher electrical resistance or resistivity to the passage of an electrical current com-
pared to clayey diamicton. Resistivity (resistance of a unit area of material divided by a 
unit length) is reported as ohm-meters and is the same regardless of the volume of the 
material. For all the profiles collected, a dipole-dipole ERT configuration was used and 
continuous resistivity measurements were obtained at stations 16 feet apart to a depth 
of ~265 feet. Borehole data was used to ground-truth the ERT data. Along the transects 
(e.g., Z–Z9, Fig. 3), the geologic units were correlated across the ERT profiles. Clay 
mineralogy data obtained from seventeen core samples will also be correlated with this 
geophysical data.

Important Findings 
1. Stratigraphic boreholes drilled to the bedrock provided additional information about 
the elevation of the bedrock surface and the sequence of Quaternary sediments. The 
identification of geologic units in continuous cores from both stratigraphic test holes 
informed the drawing of cross section B–B9.

2. Key geologic units identified in the boreholes were diamicton (till) of the Vandalia 
Member (lower unit), sand and gravel of the Grigg tongue, sand and gravel of the Ma-
homet Sand Member. and diamicton (till) of the West Lebanon Member.

3. Over much of the quadrangle, confined aquifers in the Grigg tongue and Mahomet 
Sand Member appear to be hydrologically connected. Also, the Mahomet Sand Member 
pinches out towards the west (e.g., B–B9). In some areas, the confined aquifers in the 
Grigg tongue and overlying Pearl Formation also appear to be hydrologically connected.

4. The ERT profiles provided valuable information about the distribution and architec-
ture of clayey and sandy glacial deposits in the upper ~300 feet in areas where drilling 
was not possible. The variations in electrical resistivity coincide with the geologic unit 
contacts identified in the cores.

5. Two lithostratigraphic units, the Dewitt and Rantoul members of the Banner Forma-
tion, were informally introduced in this mapping to represent distinctive deposits of 
sand and gravel at the bottom of the MBV. The units will be formalized in subsequent 
publications.
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Figure 1  Location of the Fisher Quadrangle in east-central Illinois. The shaded relief 
basemap was produced from a digital elevation model (DEM) with 2-foot resolution. 
The named moraines are outlined in white. On the inset map, the axes (black lines) and 
extent (green shade) of bedrock valleys in east-central Illinois are shown. The bedrock 
valleys lie below ~500 feet asl. The Fisher Quadrangle is outlined in yellow.

Figure 2 Contours of the bedrock topography in east-central Illinois on a colored 
shaded relief of the bedrock surface (from Nelson in prep.). Map scale is 1:100,000.

Figure 3 Resistivity profile along line Z–Z9. The estimated accuracy of the inversion model, or the overall 
RMS error is 1.7%. The corresponding geologic mapping units are shown. The finite element inversion pro-
gram used to calculate the model (RES2DINV; Loke and Barker 1996) partially compensates for the effects 
of topography and lateral resistivity changes.
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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. 2020). 
2 The subdivision of sediments assigned to the pre-Illinois Episode is discussed in Stumpf and Dey (2012).
3 Description of Paleozoic bedrock geology from Nelson (in prep.).

HUDSON EPISODE (~14,600 years before present (B.P.) to today)1

Areas of disturbed or removed 
geologic materials; texture 
ranges from clay to gravel; may 
include waste or rubble

Disturbed Ground

dg

Deposits disturbed or modifi ed 
by human activity in borrow and 
gravel pits and made land

Sand, silt, clay, and gravel; 
massive to stratifi ed; contains 
beds of organic material; poorly 
sorted; brown to gray; locally 
oxidized; calcareous; up to 
20 feet thick

Cahokia Formation
(undivided)

c

Alluvium (stream deposits) 
mapped in fl oodplains along 
rivers, creeks and ditches.

WISCONSIN EPISODE (~55,000– ~23,000 years B.P.)1

Sand and gravel; contains some 
beds of silt; well to poorly sorted; 
brown to yellowish brown; calcar-
eous; up to 20 feet thick

Mackinaw Facies, 
Henry Formation

h(m)

Glaciofl uvial sediment 
(outwash) deposited by glacial 
meltwater in streams and rivers 
that drained the former ice sheets

Diamicton or sand, silt and 
clay; contains beds of sand, silt, 
and gravel; diamicton is sandy 
loam to silt loam; gray to grayish 
brown; calcareous; stiff to very 
stiff; up to 60 feet thick

Batestown Member, 
Lemont Formation

l-b

Till and ice-marginal sediment  
forms end moraines (Rantoul 
Moraine) and ground moraine; 
includes interstratifi ed sorted 
sediments

Diamicton; loam; grayish brown 
to reddish gray; calcareous; very 
stiff; 10 to 50 feet thick

Tiskilwa Formation
(cross section only)

t

Till and ice-marginal sediment 
derived directly from glacial ice; en-
countered in the subsurface only, 
underlying the Batestown Member

Sand and gravel with silt; 
pebbly and cobbly; well to poorly 
sorted; brown to grayish brown; 
calcareous; 10 to 20 feet thick

Ashmore Tongue, 
Henry Formation

(cross section only)

h-a

Glaciofl uvial sediment 
(outwash) deposited by glacial 
meltwater in streams and rivers 
that fl owed from an advancing 
Tiskilwa ice margin; not 
consistently differentiable from 
underlying deposits that are 
correlated to the Pearl and 
Glasford Formations     

SANGAMON AND ILLINOIS EPISODES (~200,000–130,000 years B.P.)

Fine to coarse sand with 
gravel; yellowish brown to 
grayish brown; calcite cemented 
in places; incised into the 
Vandalia Member; upper part 
weathered in profi le of Sangamon 
Geosol; up to 50 feet thick

Pearl Formation
(cross section only)

pl

Glaciofl uvial sediment 
(outwash) deposited by glacial 
meltwater in streams and rivers 
that fl owed from former Vandalia 
ice margins

Diamicton, sand and gravel, 
and silt and clay; interstratifi ed; 
includes sediments previously 
assigned to the Berry Clay, Rad-
nor Member, Toulon Member, or 
Roby Silt; upper part weathered 
in profi le of Sangamon Geosol; 
typically 40 to 80 feet thick

Vandalia Member, 
Glasford Formation upper unit

(cross section only)

g-v3

Proglacial or ice-contact 
sediment deposited by glacial 
meltwater or sediment gravity 
fl ows (debris fl ows) along or 
in front of former Vandalia ice 
margins

Diamicton, sand and gravel, 
and silt and clay; interstratifi ed;
includes basal deposit of sand
and gravel; includes sediments
previously assigned to the Berry
Clay, Radnor Member, Toulon
Member, or Roby Silt; typically 40
to 80 feet thick

Vandalia Member, 
Glasford Formation middle unit

(cross section only)

g-v2

Subglacial or ice-contact 
sediments derived directly from 
glacial ice or deposited by 
subglacial meltwater; it is 
interpreted that deposition 
occurred in an area of 
fast-fl owing ice (possibly an ice 
stream), associated with the 
deglacial phase of the Illinois 
Episode glaciation

Diamicton; silt loam to loam; 
grayish brown; calcareous; 
contains beds of sand, silt, and 
gravel; hard; 20 to 110 feet thick

Vandalia Member, 
Glasford Formation lower unit

(cross section only)

g-v1

Till and associated sediment 
derived directly from glacial ice

Sand and gravel; pebbly; grayish 
brown; contains some beds of silt 
or diamicton; calcareous; well to 
moderately well sorted; 10 to 60 
feet thick

Grigg tongue, 
Pearl Formation 

(cross section only)

pl-g

Glaciofl uvial sediment 
(outwash) deposited in front of 
advancing Vandalia ice margins, 
not consistently differentiable 
from underlying deposits of the 
Mahomet Sand Member where 
intervening tills are absent

PRE-ILLINOIS EPISODE (~1,200,000–430,000 years B.P.)2

Diamicton; silt loam to loam; 
grayish brown; calcareous; hard 
upper part weathered in profi le of 
Yarmouth Geosol; up to 
15 feet thick

Tilton Member, 
Banner Formation

(cross section only)

b-tl

Till and ice-marginal sediment 
derived directly from glacial ice

Diamicton; loam; reddish brown 
to grayish brown; calcareous; 
contains beds of sand, silt, or 
gravel; hard; may contain material 
eroded from underlying deposits 
(e.g., wood and peat); upper part 
weathered in profi le of Yarmouth 
Geosol; 5 to 30 feet thick

Hillery Member, 
Banner Formation

(cross section only)

b-hl

Till and ice-marginal sediment 
derived directly from glacial ice 
fl owing into the area from a 
northern or northeast ice source

Diamicton; pebbly; loam to silt 
loam; olive brown to gray; cal-
careous; contains intraclasts or in-
tervals of weathered silt loam and 
silty clay; up to 20 feet thick

Harmattan Member, 
Banner Formation

(cross section only)

b-hm

Till and ice-marginal sediment 
derived directly from glacial ice 
fl owing into the area from a 
northern or northeast ice source

Sand, diamicton, and silt; sandy 
loam to silty clay loam; black to 
greenish gray; leached to weakly 
calcareous; hard; may contain 
peat, wood, and/or snail shells; 10 
to 40 feet thick

Fisher member, 
Banner Formation

(cross section only)

b-f

Fluvial or lacustrine sediment 
deposited on a former fl oodplain 
of a river fl owing in the Mahomet 
Bedrock Valley; the land surface 
was poorly drained and occasion-
ally covered by overbank deposits 
or slopewash

Sand and gravel; brown to 
grayish brown; contains some 
beds of silt; calcareous; well to 
moderately well sorted; 20 to 175 
feet thick

Mahomet Sand Member, 
Banner Formation

(cross section only)

b-m

Glaciofl uvial sediment 
(outwash) deposited in the 
Mahomet Bedrock Valley by 
streams fl owing in front of 
retreating ice margins

Diamicton; sandy loam to clay 
loam; brown to pinkish gray; 
calcareous; contains intervals of 
sand and gravel or silt and clay; 
hard; 20 to 50 feet thick

West Lebanon Member, 
Banner Formation

(cross section only)

b-wl

Till and associated sediment
derived directly from glacial ice
fl owing into the area from an
eastern ice source

Sand and gravel; pebbly to
cobbly; brown; locally contains
beds of silt or diamicton; 
calcareous; well to moderately well
sorted; previously assigned to the
lower unit of the Mahomet Sand
Member; up to 100 feet thick

Rantoul member, 
Banner Formation

(cross section only)

b-ra

Glaciofl uvial sediment 
(outwash) deposited in the 
Mahomet Bedrock Valley by 
streams fl owing in front of ad-
vancing ice margins

PRE-ILLINOIS EPISODE (> ~1,200,000 years B.P)

Sand with gravel; clayey in
upper part; brown to dark gray;
weakly calcareous to 
non-calcareous; contains beds of 
silt and clay; lower part pebbly to 
cobbly; contains a higher 
proportion of fragments of the 
local bedrock; 5 to 20 feet thick

Dewitt member, 
Banner Formation

(cross section only)

b-dt

Fluvial sediment deposited prior 
to the earliest pre-Illinois Episode 
glaciation; encountered in the 
deepest channel of the Mahomet 
Bedrock Valley

Diamicton, silt, clay, and sand 
and gravel; crudely stratifi ed; 
olive brown; calcareous or 
non-calcareous; contains a higher 
proportion of fragments of the 
local bedrock; 10 to 40 feet thick

Canteen member, 
Banner Formation

(cross section only)

b-c

Fluvial and lacustrine sedi-
ment, colluvium, or weathered 
bedrock that accumulated on the 
landscape prior to the earliest 
pre-Illinois Episode glaciation

Paleozoic Bedrock3

Argillaceous to silty limestone 
and dolomite that contours
interbeds of shale and siltstone; 
white to light gray; light brown or 
greenish gray where glauconite 
is common and chert is plentiful 
that overlies light brownish gray 
silty shale and siltstone; dolomitic 
or calcareous; micaceous and 
glauconitic; up to 365 feet thick

Burlington, Keokuk, and Warsaw 
Formations

(Mississippian Subsystem;
cross section only)

Mwbk

Shallow marine carbonate bank 
that is overlapped by deltaic strata

Comprises three shale mem-
bers: 1) greenish-gray and 
olive-gray to dark gray shale, 2) 
middle dark gray to grayish and 
brownish black shale, and 3) 
upper greenish-gray and 
olive-gray to dark gray shale; 
130 feet thick  

New Albany Shale
(Mississippian Subsystem;

cross section only)

Dna

Deposited across a shelf-slope-
basin transition in a widespread 
inland sea centered in south-
eastern Illinois and adjacent 
western Kentucky; material was 
deposited in quiet waters; sea 
was probably deep in places

Largely limestone with some 
pure quartz sandstone, and 
dolomite; electric logs of the unit 
typically exhibit higher resistivity 
than the underlying Racine 
Dolomite; 50 to 100 feet thick

Grand Tower Limestone
(Middle Devonian; 
cross section only)

Dgt

Deposits refl ect sedimentation 
in seawater of normal salinity 
and oxygen content in shallow 
subtidal to below fair-weather 
wave base environments

Dolomite; white to gray, olive, 
and brownish gray; varies from 
pure dolomite that is vuggy to 
very argillaceous and silty 
dolomite gradational to dolomitic 
shale and siltstone; 330 to 560 
feet thick

Racine Dolomite
(Silurian System;

cross section only)

Sr

Reef and inter-reef facies are 
distinguished

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. 2020). 
2 The subdivision of sediments assigned to the pre-Illinois Episode is discussed in Stumpf and Dey (2012).
3 Description of Paleozoic bedrock geology from Nelson (in prep.).

HUDSON EPISODE (~14,600 years before present (B.P.) to today)1

Areas of disturbed or removed 
geologic materials; texture 
ranges from clay to gravel; may 
include waste or rubble

Disturbed Ground

dg

Deposits disturbed or modifi ed 
by human activity in borrow and 
gravel pits and made land

Sand, silt, clay, and gravel; 
massive to stratifi ed; contains 
beds of organic material; poorly 
sorted; brown to gray; locally 
oxidized; calcareous; up to 
20 feet thick

Cahokia Formation
(undivided)

c

Alluvium (stream deposits) 
mapped in fl oodplains along 
rivers, creeks and ditches.

WISCONSIN EPISODE (~55,000– ~23,000 years B.P.)1

Sand and gravel; contains some 
beds of silt; well to poorly sorted; 
brown to yellowish brown; calcar-
eous; up to 20 feet thick

Mackinaw Facies, 
Henry Formation

h(m)

Glaciofl uvial sediment 
(outwash) deposited by glacial 
meltwater in streams and rivers 
that drained the former ice sheets

Diamicton or sand, silt and 
clay; contains beds of sand, silt, 
and gravel; diamicton is sandy 
loam to silt loam; gray to grayish 
brown; calcareous; stiff to very 
stiff; up to 60 feet thick

Batestown Member, 
Lemont Formation

l-b

Till and ice-marginal sediment  
forms end moraines (Rantoul 
Moraine) and ground moraine; 
includes interstratifi ed sorted 
sediments

Diamicton; loam; grayish brown 
to reddish gray; calcareous; very 
stiff; 10 to 50 feet thick

Tiskilwa Formation
(cross section only)

t

Till and ice-marginal sediment 
derived directly from glacial ice; en-
countered in the subsurface only, 
underlying the Batestown Member

Sand and gravel with silt; 
pebbly and cobbly; well to poorly 
sorted; brown to grayish brown; 
calcareous; 10 to 20 feet thick

Ashmore Tongue, 
Henry Formation

(cross section only)

h-a

Glaciofl uvial sediment 
(outwash) deposited by glacial 
meltwater in streams and rivers 
that fl owed from an advancing 
Tiskilwa ice margin; not 
consistently differentiable from 
underlying deposits that are 
correlated to the Pearl and 
Glasford Formations     

SANGAMON AND ILLINOIS EPISODES (~200,000–130,000 years B.P.)

Fine to coarse sand with 
gravel; yellowish brown to 
grayish brown; calcite cemented 
in places; incised into the 
Vandalia Member; upper part 
weathered in profi le of Sangamon 
Geosol; up to 50 feet thick

Pearl Formation
(cross section only)

pl

Glaciofl uvial sediment 
(outwash) deposited by glacial 
meltwater in streams and rivers 
that fl owed from former Vandalia 
ice margins

Diamicton, sand and gravel, 
and silt and clay; interstratifi ed; 
includes sediments previously 
assigned to the Berry Clay, Rad-
nor Member, Toulon Member, or 
Roby Silt; upper part weathered 
in profi le of Sangamon Geosol; 
typically 40 to 80 feet thick

Vandalia Member, 
Glasford Formation upper unit

(cross section only)

g-v3

Proglacial or ice-contact 
sediment deposited by glacial 
meltwater or sediment gravity 
fl ows (debris fl ows) along or 
in front of former Vandalia ice 
margins

Diamicton, sand and gravel, 
and silt and clay; interstratifi ed;
includes basal deposit of sand
and gravel; includes sediments
previously assigned to the Berry
Clay, Radnor Member, Toulon
Member, or Roby Silt; typically 40
to 80 feet thick

Vandalia Member, 
Glasford Formation middle unit

(cross section only)

g-v2

Subglacial or ice-contact 
sediments derived directly from 
glacial ice or deposited by 
subglacial meltwater; it is 
interpreted that deposition 
occurred in an area of 
fast-fl owing ice (possibly an ice 
stream), associated with the 
deglacial phase of the Illinois 
Episode glaciation

Diamicton; silt loam to loam; 
grayish brown; calcareous; 
contains beds of sand, silt, and 
gravel; hard; 20 to 110 feet thick

Vandalia Member, 
Glasford Formation lower unit

(cross section only)

g-v1

Till and associated sediment 
derived directly from glacial ice

Sand and gravel; pebbly; grayish 
brown; contains some beds of silt 
or diamicton; calcareous; well to 
moderately well sorted; 10 to 60 
feet thick

Grigg tongue, 
Pearl Formation 

(cross section only)

pl-g

Glaciofl uvial sediment 
(outwash) deposited in front of 
advancing Vandalia ice margins, 
not consistently differentiable 
from underlying deposits of the 
Mahomet Sand Member where 
intervening tills are absent

PRE-ILLINOIS EPISODE (~1,200,000–430,000 years B.P.)2

Diamicton; silt loam to loam; 
grayish brown; calcareous; hard 
upper part weathered in profi le of 
Yarmouth Geosol; up to 
15 feet thick

Tilton Member, 
Banner Formation

(cross section only)

b-tl

Till and ice-marginal sediment 
derived directly from glacial ice

Diamicton; loam; reddish brown 
to grayish brown; calcareous; 
contains beds of sand, silt, or 
gravel; hard; may contain material 
eroded from underlying deposits 
(e.g., wood and peat); upper part 
weathered in profi le of Yarmouth 
Geosol; 5 to 30 feet thick

Hillery Member, 
Banner Formation

(cross section only)

b-hl

Till and ice-marginal sediment 
derived directly from glacial ice 
fl owing into the area from a 
northern or northeast ice source

Diamicton; pebbly; loam to silt 
loam; olive brown to gray; cal-
careous; contains intraclasts or in-
tervals of weathered silt loam and 
silty clay; up to 20 feet thick

Harmattan Member, 
Banner Formation

(cross section only)

b-hm

Till and ice-marginal sediment 
derived directly from glacial ice 
fl owing into the area from a 
northern or northeast ice source

Sand, diamicton, and silt; sandy 
loam to silty clay loam; black to 
greenish gray; leached to weakly 
calcareous; hard; may contain 
peat, wood, and/or snail shells; 10 
to 40 feet thick

Fisher member, 
Banner Formation

(cross section only)

b-f

Fluvial or lacustrine sediment 
deposited on a former fl oodplain 
of a river fl owing in the Mahomet 
Bedrock Valley; the land surface 
was poorly drained and occasion-
ally covered by overbank deposits 
or slopewash

Sand and gravel; brown to 
grayish brown; contains some 
beds of silt; calcareous; well to 
moderately well sorted; 20 to 175 
feet thick

Mahomet Sand Member, 
Banner Formation

(cross section only)

b-m

Glaciofl uvial sediment 
(outwash) deposited in the 
Mahomet Bedrock Valley by 
streams fl owing in front of 
retreating ice margins

Diamicton; sandy loam to clay 
loam; brown to pinkish gray; 
calcareous; contains intervals of 
sand and gravel or silt and clay; 
hard; 20 to 50 feet thick

West Lebanon Member, 
Banner Formation

(cross section only)

b-wl

Till and associated sediment
derived directly from glacial ice
fl owing into the area from an
eastern ice source

Sand and gravel; pebbly to
cobbly; brown; locally contains
beds of silt or diamicton; 
calcareous; well to moderately well
sorted; previously assigned to the
lower unit of the Mahomet Sand
Member; up to 100 feet thick

Rantoul member, 
Banner Formation

(cross section only)

b-ra

Glaciofl uvial sediment 
(outwash) deposited in the 
Mahomet Bedrock Valley by 
streams fl owing in front of ad-
vancing ice margins

PRE-ILLINOIS EPISODE (> ~1,200,000 years B.P)

Sand with gravel; clayey in
upper part; brown to dark gray;
weakly calcareous to 
non-calcareous; contains beds of 
silt and clay; lower part pebbly to 
cobbly; contains a higher 
proportion of fragments of the 
local bedrock; 5 to 20 feet thick

Dewitt member, 
Banner Formation

(cross section only)

b-dt

Fluvial sediment deposited prior 
to the earliest pre-Illinois Episode 
glaciation; encountered in the 
deepest channel of the Mahomet 
Bedrock Valley

Diamicton, silt, clay, and sand 
and gravel; crudely stratifi ed; 
olive brown; calcareous or 
non-calcareous; contains a higher 
proportion of fragments of the 
local bedrock; 10 to 40 feet thick

Canteen member, 
Banner Formation

(cross section only)

b-c

Fluvial and lacustrine sedi-
ment, colluvium, or weathered 
bedrock that accumulated on the 
landscape prior to the earliest 
pre-Illinois Episode glaciation

Paleozoic Bedrock3

Argillaceous to silty limestone 
and dolomite that contours
interbeds of shale and siltstone; 
white to light gray; light brown or 
greenish gray where glauconite 
is common and chert is plentiful 
that overlies light brownish gray 
silty shale and siltstone; dolomitic 
or calcareous; micaceous and 
glauconitic; up to 365 feet thick

Burlington, Keokuk, and Warsaw 
Formations

(Mississippian Subsystem;
cross section only)

Mwbk

Shallow marine carbonate bank 
that is overlapped by deltaic strata

Comprises three shale mem-
bers: 1) greenish-gray and 
olive-gray to dark gray shale, 2) 
middle dark gray to grayish and 
brownish black shale, and 3) 
upper greenish-gray and 
olive-gray to dark gray shale; 
130 feet thick  

New Albany Shale
(Mississippian Subsystem;

cross section only)

Dna

Deposited across a shelf-slope-
basin transition in a widespread 
inland sea centered in south-
eastern Illinois and adjacent 
western Kentucky; material was 
deposited in quiet waters; sea 
was probably deep in places

Largely limestone with some 
pure quartz sandstone, and 
dolomite; electric logs of the unit 
typically exhibit higher resistivity 
than the underlying Racine 
Dolomite; 50 to 100 feet thick

Grand Tower Limestone
(Middle Devonian; 
cross section only)

Dgt

Deposits refl ect sedimentation 
in seawater of normal salinity 
and oxygen content in shallow 
subtidal to below fair-weather 
wave base environments

Dolomite; white to gray, olive, 
and brownish gray; varies from 
pure dolomite that is vuggy to 
very argillaceous and silty 
dolomite gradational to dolomitic 
shale and siltstone; 330 to 560 
feet thick

Racine Dolomite
(Silurian System;

cross section only)

Sr

Reef and inter-reef facies are 
distinguished

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. 2020). 
2 The subdivision of sediments assigned to the pre-Illinois Episode is discussed in Stumpf and Dey (2012).
3 Description of Paleozoic bedrock geology from Nelson (in prep.).

HUDSON EPISODE (~14,600 years before present (B.P.) to today)1

Areas of disturbed or removed 
geologic materials; texture 
ranges from clay to gravel; may 
include waste or rubble

Disturbed Ground

dg

Deposits disturbed or modifi ed 
by human activity in borrow and 
gravel pits and made land

Sand, silt, clay, and gravel; 
massive to stratifi ed; contains 
beds of organic material; poorly 
sorted; brown to gray; locally 
oxidized; calcareous; up to 
20 feet thick

Cahokia Formation
(undivided)

c

Alluvium (stream deposits) 
mapped in fl oodplains along 
rivers, creeks and ditches.

WISCONSIN EPISODE (~55,000– ~23,000 years B.P.)1

Sand and gravel; contains some 
beds of silt; well to poorly sorted; 
brown to yellowish brown; calcar-
eous; up to 20 feet thick

Mackinaw Facies, 
Henry Formation

h(m)

Glaciofl uvial sediment 
(outwash) deposited by glacial 
meltwater in streams and rivers 
that drained the former ice sheets

Diamicton or sand, silt and 
clay; contains beds of sand, silt, 
and gravel; diamicton is sandy 
loam to silt loam; gray to grayish 
brown; calcareous; stiff to very 
stiff; up to 60 feet thick

Batestown Member, 
Lemont Formation

l-b

Till and ice-marginal sediment  
forms end moraines (Rantoul 
Moraine) and ground moraine; 
includes interstratifi ed sorted 
sediments

Diamicton; loam; grayish brown 
to reddish gray; calcareous; very 
stiff; 10 to 50 feet thick

Tiskilwa Formation
(cross section only)

t

Till and ice-marginal sediment 
derived directly from glacial ice; en-
countered in the subsurface only, 
underlying the Batestown Member

Sand and gravel with silt; 
pebbly and cobbly; well to poorly 
sorted; brown to grayish brown; 
calcareous; 10 to 20 feet thick

Ashmore Tongue, 
Henry Formation

(cross section only)

h-a

Glaciofl uvial sediment 
(outwash) deposited by glacial 
meltwater in streams and rivers 
that fl owed from an advancing 
Tiskilwa ice margin; not 
consistently differentiable from 
underlying deposits that are 
correlated to the Pearl and 
Glasford Formations     

SANGAMON AND ILLINOIS EPISODES (~200,000–130,000 years B.P.)

Fine to coarse sand with 
gravel; yellowish brown to 
grayish brown; calcite cemented 
in places; incised into the 
Vandalia Member; upper part 
weathered in profi le of Sangamon 
Geosol; up to 50 feet thick

Pearl Formation
(cross section only)

pl

Glaciofl uvial sediment 
(outwash) deposited by glacial 
meltwater in streams and rivers 
that fl owed from former Vandalia 
ice margins

Diamicton, sand and gravel, 
and silt and clay; interstratifi ed; 
includes sediments previously 
assigned to the Berry Clay, Rad-
nor Member, Toulon Member, or 
Roby Silt; upper part weathered 
in profi le of Sangamon Geosol; 
typically 40 to 80 feet thick

Vandalia Member, 
Glasford Formation upper unit

(cross section only)

g-v3

Proglacial or ice-contact 
sediment deposited by glacial 
meltwater or sediment gravity 
fl ows (debris fl ows) along or 
in front of former Vandalia ice 
margins

Diamicton, sand and gravel, 
and silt and clay; interstratifi ed;
includes basal deposit of sand
and gravel; includes sediments
previously assigned to the Berry
Clay, Radnor Member, Toulon
Member, or Roby Silt; typically 40
to 80 feet thick

Vandalia Member, 
Glasford Formation middle unit

(cross section only)

g-v2

Subglacial or ice-contact 
sediments derived directly from 
glacial ice or deposited by 
subglacial meltwater; it is 
interpreted that deposition 
occurred in an area of 
fast-fl owing ice (possibly an ice 
stream), associated with the 
deglacial phase of the Illinois 
Episode glaciation

Diamicton; silt loam to loam; 
grayish brown; calcareous; 
contains beds of sand, silt, and 
gravel; hard; 20 to 110 feet thick

Vandalia Member, 
Glasford Formation lower unit

(cross section only)

g-v1

Till and associated sediment 
derived directly from glacial ice

Sand and gravel; pebbly; grayish 
brown; contains some beds of silt 
or diamicton; calcareous; well to 
moderately well sorted; 10 to 60 
feet thick

Grigg tongue, 
Pearl Formation 

(cross section only)

pl-g

Glaciofl uvial sediment 
(outwash) deposited in front of 
advancing Vandalia ice margins, 
not consistently differentiable 
from underlying deposits of the 
Mahomet Sand Member where 
intervening tills are absent

PRE-ILLINOIS EPISODE (~1,200,000–430,000 years B.P.)2

Diamicton; silt loam to loam; 
grayish brown; calcareous; hard 
upper part weathered in profi le of 
Yarmouth Geosol; up to 
15 feet thick

Tilton Member, 
Banner Formation

(cross section only)

b-tl

Till and ice-marginal sediment 
derived directly from glacial ice

Diamicton; loam; reddish brown 
to grayish brown; calcareous; 
contains beds of sand, silt, or 
gravel; hard; may contain material 
eroded from underlying deposits 
(e.g., wood and peat); upper part 
weathered in profi le of Yarmouth 
Geosol; 5 to 30 feet thick

Hillery Member, 
Banner Formation

(cross section only)

b-hl

Till and ice-marginal sediment 
derived directly from glacial ice 
fl owing into the area from a 
northern or northeast ice source

Diamicton; pebbly; loam to silt 
loam; olive brown to gray; cal-
careous; contains intraclasts or in-
tervals of weathered silt loam and 
silty clay; up to 20 feet thick

Harmattan Member, 
Banner Formation

(cross section only)

b-hm

Till and ice-marginal sediment 
derived directly from glacial ice 
fl owing into the area from a 
northern or northeast ice source

Sand, diamicton, and silt; sandy 
loam to silty clay loam; black to 
greenish gray; leached to weakly 
calcareous; hard; may contain 
peat, wood, and/or snail shells; 10 
to 40 feet thick

Fisher member, 
Banner Formation

(cross section only)

b-f

Fluvial or lacustrine sediment 
deposited on a former fl oodplain 
of a river fl owing in the Mahomet 
Bedrock Valley; the land surface 
was poorly drained and occasion-
ally covered by overbank deposits 
or slopewash

Sand and gravel; brown to 
grayish brown; contains some 
beds of silt; calcareous; well to 
moderately well sorted; 20 to 175 
feet thick

Mahomet Sand Member, 
Banner Formation

(cross section only)

b-m

Glaciofl uvial sediment 
(outwash) deposited in the 
Mahomet Bedrock Valley by 
streams fl owing in front of 
retreating ice margins

Diamicton; sandy loam to clay 
loam; brown to pinkish gray; 
calcareous; contains intervals of 
sand and gravel or silt and clay; 
hard; 20 to 50 feet thick

West Lebanon Member, 
Banner Formation

(cross section only)

b-wl

Till and associated sediment
derived directly from glacial ice
fl owing into the area from an
eastern ice source

Sand and gravel; pebbly to
cobbly; brown; locally contains
beds of silt or diamicton; 
calcareous; well to moderately well
sorted; previously assigned to the
lower unit of the Mahomet Sand
Member; up to 100 feet thick

Rantoul member, 
Banner Formation

(cross section only)

b-ra

Glaciofl uvial sediment 
(outwash) deposited in the 
Mahomet Bedrock Valley by 
streams fl owing in front of ad-
vancing ice margins

PRE-ILLINOIS EPISODE (> ~1,200,000 years B.P)

Sand with gravel; clayey in
upper part; brown to dark gray;
weakly calcareous to 
non-calcareous; contains beds of 
silt and clay; lower part pebbly to 
cobbly; contains a higher 
proportion of fragments of the 
local bedrock; 5 to 20 feet thick

Dewitt member, 
Banner Formation

(cross section only)

b-dt

Fluvial sediment deposited prior 
to the earliest pre-Illinois Episode 
glaciation; encountered in the 
deepest channel of the Mahomet 
Bedrock Valley

Diamicton, silt, clay, and sand 
and gravel; crudely stratifi ed; 
olive brown; calcareous or 
non-calcareous; contains a higher 
proportion of fragments of the 
local bedrock; 10 to 40 feet thick

Canteen member, 
Banner Formation

(cross section only)

b-c

Fluvial and lacustrine sedi-
ment, colluvium, or weathered 
bedrock that accumulated on the 
landscape prior to the earliest 
pre-Illinois Episode glaciation

Paleozoic Bedrock3

Argillaceous to silty limestone 
and dolomite that contours
interbeds of shale and siltstone; 
white to light gray; light brown or 
greenish gray where glauconite 
is common and chert is plentiful 
that overlies light brownish gray 
silty shale and siltstone; dolomitic 
or calcareous; micaceous and 
glauconitic; up to 365 feet thick

Burlington, Keokuk, and Warsaw 
Formations

(Mississippian Subsystem;
cross section only)

Mwbk

Shallow marine carbonate bank 
that is overlapped by deltaic strata

Comprises three shale mem-
bers: 1) greenish-gray and 
olive-gray to dark gray shale, 2) 
middle dark gray to grayish and 
brownish black shale, and 3) 
upper greenish-gray and 
olive-gray to dark gray shale; 
130 feet thick  

New Albany Shale
(Mississippian Subsystem;

cross section only)

Dna

Deposited across a shelf-slope-
basin transition in a widespread 
inland sea centered in south-
eastern Illinois and adjacent 
western Kentucky; material was 
deposited in quiet waters; sea 
was probably deep in places

Largely limestone with some 
pure quartz sandstone, and 
dolomite; electric logs of the unit 
typically exhibit higher resistivity 
than the underlying Racine 
Dolomite; 50 to 100 feet thick

Grand Tower Limestone
(Middle Devonian; 
cross section only)

Dgt

Deposits refl ect sedimentation 
in seawater of normal salinity 
and oxygen content in shallow 
subtidal to below fair-weather 
wave base environments

Dolomite; white to gray, olive, 
and brownish gray; varies from 
pure dolomite that is vuggy to 
very argillaceous and silty 
dolomite gradational to dolomitic 
shale and siltstone; 330 to 560 
feet thick

Racine Dolomite
(Silurian System;

cross section only)

Sr

Reef and inter-reef facies are 
distinguished
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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. 2020). 
2 The subdivision of sediments assigned to the pre-Illinois Episode is discussed in Stumpf and Dey (2012).
3 Description of Paleozoic bedrock geology from Nelson (in prep.).

HUDSON EPISODE (~14,600 years before present (B.P.) to today)1

Areas of disturbed or removed 
geologic materials; texture 
ranges from clay to gravel; may 
include waste or rubble

Disturbed Ground

dg

Deposits disturbed or modifi ed 
by human activity in borrow and 
gravel pits and made land

Sand, silt, clay, and gravel; 
massive to stratifi ed; contains 
beds of organic material; poorly 
sorted; brown to gray; locally 
oxidized; calcareous; up to 
20 feet thick

Cahokia Formation
(undivided)

c

Alluvium (stream deposits) 
mapped in fl oodplains along 
rivers, creeks and ditches.

WISCONSIN EPISODE (~55,000– ~23,000 years B.P.)1

Sand and gravel; contains some 
beds of silt; well to poorly sorted; 
brown to yellowish brown; calcar-
eous; up to 20 feet thick

Mackinaw Facies, 
Henry Formation

h(m)

Glaciofl uvial sediment 
(outwash) deposited by glacial 
meltwater in streams and rivers 
that drained the former ice sheets

Diamicton or sand, silt and 
clay; contains beds of sand, silt, 
and gravel; diamicton is sandy 
loam to silt loam; gray to grayish 
brown; calcareous; stiff to very 
stiff; up to 60 feet thick

Batestown Member, 
Lemont Formation

l-b

Till and ice-marginal sediment  
forms end moraines (Rantoul 
Moraine) and ground moraine; 
includes interstratifi ed sorted 
sediments

Diamicton; loam; grayish brown 
to reddish gray; calcareous; very 
stiff; 10 to 50 feet thick

Tiskilwa Formation
(cross section only)

t

Till and ice-marginal sediment 
derived directly from glacial ice; en-
countered in the subsurface only, 
underlying the Batestown Member

Sand and gravel with silt; 
pebbly and cobbly; well to poorly 
sorted; brown to grayish brown; 
calcareous; 10 to 20 feet thick

Ashmore Tongue, 
Henry Formation

(cross section only)

h-a

Glaciofl uvial sediment 
(outwash) deposited by glacial 
meltwater in streams and rivers 
that fl owed from an advancing 
Tiskilwa ice margin; not 
consistently differentiable from 
underlying deposits that are 
correlated to the Pearl and 
Glasford Formations     

SANGAMON AND ILLINOIS EPISODES (~200,000–130,000 years B.P.)

Fine to coarse sand with 
gravel; yellowish brown to 
grayish brown; calcite cemented 
in places; incised into the 
Vandalia Member; upper part 
weathered in profi le of Sangamon 
Geosol; up to 50 feet thick

Pearl Formation
(cross section only)

pl

Glaciofl uvial sediment 
(outwash) deposited by glacial 
meltwater in streams and rivers 
that fl owed from former Vandalia 
ice margins

Diamicton, sand and gravel, 
and silt and clay; interstratifi ed; 
includes sediments previously 
assigned to the Berry Clay, Rad-
nor Member, Toulon Member, or 
Roby Silt; upper part weathered 
in profi le of Sangamon Geosol; 
typically 40 to 80 feet thick

Vandalia Member, 
Glasford Formation upper unit

(cross section only)

g-v3

Proglacial or ice-contact 
sediment deposited by glacial 
meltwater or sediment gravity 
fl ows (debris fl ows) along or 
in front of former Vandalia ice 
margins

Diamicton, sand and gravel, 
and silt and clay; interstratifi ed;
includes basal deposit of sand
and gravel; includes sediments
previously assigned to the Berry
Clay, Radnor Member, Toulon
Member, or Roby Silt; typically 40
to 80 feet thick

Vandalia Member, 
Glasford Formation middle unit

(cross section only)

g-v2

Subglacial or ice-contact 
sediments derived directly from 
glacial ice or deposited by 
subglacial meltwater; it is 
interpreted that deposition 
occurred in an area of 
fast-fl owing ice (possibly an ice 
stream), associated with the 
deglacial phase of the Illinois 
Episode glaciation

Diamicton; silt loam to loam; 
grayish brown; calcareous; 
contains beds of sand, silt, and 
gravel; hard; 20 to 110 feet thick

Vandalia Member, 
Glasford Formation lower unit

(cross section only)

g-v1

Till and associated sediment 
derived directly from glacial ice

Sand and gravel; pebbly; grayish 
brown; contains some beds of silt 
or diamicton; calcareous; well to 
moderately well sorted; 10 to 60 
feet thick

Grigg tongue, 
Pearl Formation 

(cross section only)

pl-g

Glaciofl uvial sediment 
(outwash) deposited in front of 
advancing Vandalia ice margins, 
not consistently differentiable 
from underlying deposits of the 
Mahomet Sand Member where 
intervening tills are absent

PRE-ILLINOIS EPISODE (~1,200,000–430,000 years B.P.)2

Diamicton; silt loam to loam; 
grayish brown; calcareous; hard 
upper part weathered in profi le of 
Yarmouth Geosol; up to 
15 feet thick

Tilton Member, 
Banner Formation

(cross section only)

b-tl

Till and ice-marginal sediment 
derived directly from glacial ice

Diamicton; loam; reddish brown 
to grayish brown; calcareous; 
contains beds of sand, silt, or 
gravel; hard; may contain material 
eroded from underlying deposits 
(e.g., wood and peat); upper part 
weathered in profi le of Yarmouth 
Geosol; 5 to 30 feet thick

Hillery Member, 
Banner Formation

(cross section only)

b-hl

Till and ice-marginal sediment 
derived directly from glacial ice 
fl owing into the area from a 
northern or northeast ice source

Diamicton; pebbly; loam to silt 
loam; olive brown to gray; cal-
careous; contains intraclasts or in-
tervals of weathered silt loam and 
silty clay; up to 20 feet thick

Harmattan Member, 
Banner Formation

(cross section only)

b-hm

Till and ice-marginal sediment 
derived directly from glacial ice 
fl owing into the area from a 
northern or northeast ice source

Sand, diamicton, and silt; sandy 
loam to silty clay loam; black to 
greenish gray; leached to weakly 
calcareous; hard; may contain 
peat, wood, and/or snail shells; 10 
to 40 feet thick

Fisher member, 
Banner Formation

(cross section only)

b-f

Fluvial or lacustrine sediment 
deposited on a former fl oodplain 
of a river fl owing in the Mahomet 
Bedrock Valley; the land surface 
was poorly drained and occasion-
ally covered by overbank deposits 
or slopewash

Sand and gravel; brown to 
grayish brown; contains some 
beds of silt; calcareous; well to 
moderately well sorted; 20 to 175 
feet thick

Mahomet Sand Member, 
Banner Formation

(cross section only)

b-m

Glaciofl uvial sediment 
(outwash) deposited in the 
Mahomet Bedrock Valley by 
streams fl owing in front of 
retreating ice margins

Diamicton; sandy loam to clay 
loam; brown to pinkish gray; 
calcareous; contains intervals of 
sand and gravel or silt and clay; 
hard; 20 to 50 feet thick

West Lebanon Member, 
Banner Formation

(cross section only)

b-wl

Till and associated sediment
derived directly from glacial ice
fl owing into the area from an
eastern ice source

Sand and gravel; pebbly to
cobbly; brown; locally contains
beds of silt or diamicton; 
calcareous; well to moderately well
sorted; previously assigned to the
lower unit of the Mahomet Sand
Member; up to 100 feet thick

Rantoul member, 
Banner Formation

(cross section only)

b-ra

Glaciofl uvial sediment 
(outwash) deposited in the 
Mahomet Bedrock Valley by 
streams fl owing in front of ad-
vancing ice margins

PRE-ILLINOIS EPISODE (> ~1,200,000 years B.P)

Sand with gravel; clayey in
upper part; brown to dark gray;
weakly calcareous to 
non-calcareous; contains beds of 
silt and clay; lower part pebbly to 
cobbly; contains a higher 
proportion of fragments of the 
local bedrock; 5 to 20 feet thick

Dewitt member, 
Banner Formation

(cross section only)

b-dt

Fluvial sediment deposited prior 
to the earliest pre-Illinois Episode 
glaciation; encountered in the 
deepest channel of the Mahomet 
Bedrock Valley

Diamicton, silt, clay, and sand 
and gravel; crudely stratifi ed; 
olive brown; calcareous or 
non-calcareous; contains a higher 
proportion of fragments of the 
local bedrock; 10 to 40 feet thick

Canteen member, 
Banner Formation

(cross section only)

b-c

Fluvial and lacustrine sedi-
ment, colluvium, or weathered 
bedrock that accumulated on the 
landscape prior to the earliest 
pre-Illinois Episode glaciation

Paleozoic Bedrock3

Argillaceous to silty limestone 
and dolomite that contours
interbeds of shale and siltstone; 
white to light gray; light brown or 
greenish gray where glauconite 
is common and chert is plentiful 
that overlies light brownish gray 
silty shale and siltstone; dolomitic 
or calcareous; micaceous and 
glauconitic; up to 365 feet thick

Burlington, Keokuk, and Warsaw 
Formations

(Mississippian Subsystem;
cross section only)

Mwbk

Shallow marine carbonate bank 
that is overlapped by deltaic strata

Comprises three shale mem-
bers: 1) greenish-gray and 
olive-gray to dark gray shale, 2) 
middle dark gray to grayish and 
brownish black shale, and 3) 
upper greenish-gray and 
olive-gray to dark gray shale; 
130 feet thick  

New Albany Shale
(Mississippian Subsystem;

cross section only)

Dna

Deposited across a shelf-slope-
basin transition in a widespread 
inland sea centered in south-
eastern Illinois and adjacent 
western Kentucky; material was 
deposited in quiet waters; sea 
was probably deep in places

Largely limestone with some 
pure quartz sandstone, and 
dolomite; electric logs of the unit 
typically exhibit higher resistivity 
than the underlying Racine 
Dolomite; 50 to 100 feet thick

Grand Tower Limestone
(Middle Devonian; 
cross section only)

Dgt

Deposits refl ect sedimentation 
in seawater of normal salinity 
and oxygen content in shallow 
subtidal to below fair-weather 
wave base environments

Dolomite; white to gray, olive, 
and brownish gray; varies from 
pure dolomite that is vuggy to 
very argillaceous and silty 
dolomite gradational to dolomitic 
shale and siltstone; 330 to 560 
feet thick

Racine Dolomite
(Silurian System;

cross section only)

Sr

Reef and inter-reef facies are 
distinguished

Cross Sections

Sand and gravel

Mainly sand; may contain some gravel or silt

Interstratified loamy sand, sand and gravel,
silty and clay, and diamicton

Diamicton, massive; loamy; stiff to hard
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Inferred contact
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Vertical scale:  1 inch = 100 feet
Vertical exaggeration:  20�

Note: Boring labels indicate the county identification number and field identification 
number (in parentheses). The county identification number is a portion of the 
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