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eXeCUtIVe sUMMARY
This report summarizes the final results of a multiphase investigation on the water resources of Kane County. The 
objective of this report is to describe geologic and hydrogeologic mapping of Kane County as part of an assess-
ment of its water resources (Meyer et al. 2002). The emphasis of this geologic mapping effort is on the Quaternary 
deposits and underlying shallow bedrock formations. 

The population of Kane County was 317,471 in 1990 and 404,119 in 2000, an increase of about 27%. The Kane 
County population is projected to grow to 710,000 by 2030 (Kane County 2004). In anticipation of the need for 
reliable information on available water resources, the County has contracted with the Illinois State Water Survey 
(ISWS) and Illinois State Geological Survey (ISGS) to assess these resources (Meyer et al. 2002). The overall goal 
of this assessment is to provide Kane County with the scientific basis for developing policies and management 
strategies for its water resources. 

This document builds on the work reported in Kane County Water Resources Investigations: Interim Report on 
Geologic Investigations (Dey et al. 2004) and Kane County Water Resources Investigations: Interim Report on 
Geologic Modeling (Dey et al. 2005a). The conceptual model, project database, geologic mapping, and compilation 
of a three-dimensional geologic model described in those reports provided the framework for the results presented 
herein. During this final phase of the investigation, additional data from water-well records have been added to the 
project database. The lithostratigraphic assignments made from well records have been refined and augmented. 
More effort has been placed into mapping the shallow bedrock units. Some previously mapped major Quaternary 
aquifers have been redefined and renamed due to an increased understanding of the geology and hydrogeology of 
the area through geologic mapping associated with this report. 

This report is accompanied by the following products: Major Quaternary Aquifers, Kane County, Illinois (Dey et 
al. 2007b), Bedrock Geology, Kane County, Illinois (Dey et al. 2007c), Aquifer Sensitivity to Contamination, Kane 
County, Illinois (Dey et al. 2007d), Geologic Cross Sections, Kane County, Illinois (Dey et al. 2007a) and Three-di-
mensional Geologic Model , Kane County, Illinois (Abert et al. 2007). The first four of the five maps were produced 
at a scale of 1:100,000 (1 inch on the map represents 1.58 miles on the ground). The last map is a depiction of the 
three-dimensional model, and, because it is shown in perspective, the scale varies across the images. This report 
describes the methods used to produce these maps and their significance and application. The three-dimensional 
model described in this report was used by the ISWS for groundwater flow modeling. Results from that modeling 
are due out later this year (Meyer et al. 2002).
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IntRoDUCtIon
The population of Kane County was 317,471 in 1990, and 404,119 in 2000, an increase of about 27%. The Kane 
County population is projected to grow to 710,000 by 2030 (Kane County 2004). In anticipation of the need for 
reliable information on available water resources, the County contracted the Illinois State Water Survey (ISWS) 
and Illinois State Geological Survey (ISGS) to assess these resources (Meyer et al. 2002). The overall goal of this 
assessment is to provide Kane County with the scientific basis for developing policies and management strategies 
for its water resources.

This final report presents the results continuing beyond those documented in Kane County Water Resources 
Investigations: Interim Report on Geologic Investigations (Dey et al. 2004) and Kane County Water Resources 
Investigations: Interim Report on Geologic Modeling (Dey et al. 2005a). The first report summarized the literature 
review, the development of a conceptual model, and the geologic mapping methods used in this study. Preliminary 
mapping results and maps were presented also. The second report described in more detail the mapping methods 
employed to produce a detailed three-dimensional geologic model of Kane County and presented results from that 
modeling effort. For this final report, the geologic model has been further refined. The new geologic model depicts 
the Quaternary deposits and shallow bedrock geology. The main purpose of the model is to provide a reliable 
representation of the geology and hydrogeology of Kane County that can be used for county-scale planning. The 
geologic model data have been used to produce maps of the county and as input for a groundwater flow model. 

Reliable geologic input data are fundamental for generating accurate predictions from a groundwater flow model 
(Alley et al. 2002). The more accurately the geologic model depicts the actual field conditions, the more accurate 
the groundwater flow model will be (Anderson and Woessner 1992). The results from the incorporation of the geo-
logic model into a groundwater flow models by the ISWS will be reported in the Computer Flow Models of Aquifer 
Systems Used in Kane County and Supporting Hydrologic Database (in progress).

 The focus of the work covered by this report was to develop an up-to-date, accurate model of Kane County =s geol-
ogy with particular emphasis on groundwater resources in the unlithified deposits that overlie the bedrock. To aid 
in the accurate interpretation of the geology, the study area was defined to extend one township (approximately 6 
miles) beyond all the edges of Kane County (fig. 1). The extended area provided for the inclusion of additional data 
for geologic and hydrogeologic interpretations. As a result, the accuracy of map unit boundaries near the county 
line was improved. The additional data from outside the county also aided in assessment of hydrogeologic influenc-
es from outside the county. Although the conceptual model and geologic interpretations extended into the adjacent 
counties, the main effort was concentrated inside Kane County, and only map products of Kane County have been 
produced at this time.

Four terms should be clarified as to their usage in this report: lithology, stratigraphy, lithostratigraphy, and hy-
drostratigraphy. Lithology refers to the descriptions of basic properties of earth materials such as texture, porosity, 
and color. Stratigraphy refers to descriptions of the age and origin of earth materials. Lithostratigraphy refers to 
a combination of the two previous terms and describes geologic units that share common origins, age, and cer-
tain physical properties. A term similar to lithostratigraphy is hydrostratigraphy, a term applied when combining 
geologic units on the basis of similar hydraulic properties, including hydraulic conductivity. Several geologic units 
may be grouped into a single aquifer. Conversely, a single geologic formation may be divided into both aquifers 
and aquitards. Because this report is focused on describing the geology of the shallow groundwater resources of 
Kane County, the lithologic properties of main concern are those that define a recognizable geologic unit as being 
composed of aquifer or non-aquifer materials. 

This report summarizes the methods used in mapping the geology of Kane County and presents the mapping re-
sults, a geostatistical assessment of the reliability of the results, and a summary of the geologic maps that accom-
pany this report 
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Figure 1 Location of the study area (in green).
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MetHoDs
The methods used in geologic mapping and in developing the three-dimensional geologic model are described in 
detail in Kane County Water Resource Investigations: Interim Report on Geologic Investigations, Kane County, 
Illinois (Dey et al. 2004) and Kane County Water Resources Investigations: Interim Report on Geologic Modeling, 
Kane County, Illinois (Dey et al. 2005a). A brief summary of these methods follows. 

Conceptual Model
A conceptual model of the geology of Kane County and the adjacent buffer was developed. 

The conceptual model is a compilation of the current understanding of the County =s geology and the processes by 
which it formed. This model reflects current interpretations of information from previously published materials, 
knowledge gained by ISGS staff and colleagues from other studies in Kane County and northeastern Illinois, and 
the efforts undertaken for this mapping project. The basic components of the conceptual model are the lithostrati-
graphic units, which are the layers of sediment that occur in a particular position in the succession of materials. 
Lithostratigraphic units have characteristic physical properties (such as particle-size distribution, color, and consis-
tency) that are readily observed in the field. The units are extensive enough to justify showing them on maps and 
cross sections at a scale of 1:100,000. The conceptual model reflects our current understanding of how the proper-
ties and geometries of the lithostratigraphic units influence the hydrogeology of the area. 

The glacial geology of northeastern Illinois was first described by Leverett (1899). From the late 1920s to the 
1970s, ISGS scientists and graduate students periodically have mapped the geology of Kane County at scales of 
1:62,500 to 1:100,000 (Leighton 1925, Leighton et al. 1928–1930, Gross 1969, Gilkeson and Westerman 1976, 
Kempton et al. 1977, Masters 1978, Kemmis 1978, Wickham 1979, Wickham et al. 1988). The physical attributes of 
several glacially deposited units were characterized by particle-size distribution, clay mineralogy, clast lithology, 
and geophysical logging (Hackett and Hughes 1965; Lund, 1965; Landon and Kempton 1971; Reed 1972, 1975; 
Kemmis 1981; Wickham et al. 1988). The geology of Kane County was thoroughly investigated during the effort to 
site the U.S. Department of Energy’s Superconducting Super Collider in northeastern Illinois (Kempton et al. 1985, 
1987a, 1987b; Curry et al. 1988; Graese et al. 1988; Vaiden et al. 1988). The focus of the Superconducting Super 
Collider investigation was the suitability of the bedrock under the region for construction of a tunnel to contain a 
particle accelerator. As an outgrowth of that study, digitized maps at a scale of 1:62,500 were published for bedrock 
topography (Vaiden and Curry 1990), drift thickness (Erdmann et al. 1990), stack units to a depth of 15 m (Curry 
1990a), Tiskilwa Formation isopach (Curry 1990b), and other features. Recent hydrogeological investigations in 
Kane County have used seismic refraction, electrical earth resistivity surveys, test borings, and pumping tests to 
further characterize the glacial sediment and to locate groundwater resources (Gilkeson et al. 1987; Heigold 1990; 
Larson and Orozco 1991, 1992; Larson et al. 1991, 1992; Morse and Larson 1991; Curry et al. 2001b).

The glacial history of Kane County has been summarized by Curry et al. (1999), working from a stratigraphic 
framework developed by Willman and Frye (1970) and Hansel and Johnson (1996). Drawing heavily from these 
sources, Dey et al. (2004) described the conceptual model and the vertical and lateral distribution and some mate-
rial properties of the lithostratigraphic units in Kane County. The lithostratigraphic units in the county are shown 
in figure 2. Figure 3 is a schematic diagram of the lateral and vertical relationships between units of the Mason and 
Wedron Groups and other geologic units. Figure 4 is a geologic map of Kane County showing the areal distribution 
of the lithostratigraphic units that are present at the ground surface.

A key component in developing and refining the conceptual model has been the ISGS program to map surficial 
deposits at a scale of 1:24,000 with funding from county agencies, the U.S. Geological Survey (USGS)-funded 
STATEMAP and EDMAP programs, and internal sources (fig. 5 and table 1). STATEMAP and EDMAP are both 
components of the National Cooperative Geologic Mapping Program. For EDMAP, the USGS partially funds 
graduate students to map a quadrangle under the guidance of the student’s advisor and with the cooperation of the 
ISGS. Maps that are completed under the STATEMAP or EDMAP program may be available as downloadable 
files on the ISGS Web page http://www.isgs.uiuc.edu/maps-data-pub/maps.shtml. With some additional work and 
editing, completed STATEMAP quadrangle maps may be published by the ISGS as part of the Illinois Geologic 
Quadrangle Series (IGQ series). Some completed STATEMAP quadrangles are published as part of the Illinois 
Preliminary Geological Map Series (IPGM series); these maps receive light editing to speed their availability. 



5

Grayslake Peat

Yorkville Member, 
Lemont Formation

Batestown Member, 
Lemont Formation

Haeger Member, 
Lemont Formation

Henry Formation 

Equality Formation

Cahokia Formation

Robein Member,
Roxana Silt

Kankakee and Joliet 
Formations; Maquoketa Group

Tiskilwa Formation

Glasford Formation

Unit

Bedrock

Interpretation

Till, debris flow deposits, outwash, lake sediment
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Woodstock Moraine

Proglacial outwash deposited in channels, deltas, 
and alluvial fans as outwash plains downslope of 
glacial margins or also in kames

Lake deposits in kettles and some valleys tributary 
to the Fox River

Floodplain alluvium along rivers and streams

Decomposed wetland vegetation and sediment in 
depressions and on toe slopes

Till and debris flow deposits forming the Marengo 
Moraine and Bloomington Morainic System

Deposits accreted in low-lying areas; patchy 
distribution

Till and debris flow deposits associated with the 
Elburn Complex, Farm Ridge, and Arlington 
Moraines

Till and debris flow deposits associated with the 
St. Charles and Minooka Moraines 

Diamicton; clay loam to loam with lenses of sand 
and gravel, or sand; reddish brown, oxidizing to 
brown

WISCONSIN EPISODE (~12,500 - 75,000 years B.P.)

Diamicton; silty clay, silty clay loam, and clay; gray, 
oxidizing to yellowish brown; includes layers of 
sand and gravel, silt, and silty clay

Diamicton; sandy loam to loam; dolomite-rich; 
yellowish brown; includes lenses and layers of 
sand and gravel

Sand and gravel, or sand; contains lenses of silt 
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Peat and muck (black and brown); interbedded 
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to grayish brown, oxidizing to yellowish brown to 
brown; includes common layers of sand and gravel 
or silt and sorted sediment

HUDSON AND WISCONSIN EPISODES (~ 55,000 years B.P. to present)

Sand and gravel; well-sorted sand and lenses of 
peat, grading laterally to silt and clay 

Material Description

ALTON SUBEPISODE, WISCONSIN EPISODE (~ 55,000 to 24,500 years B.P.)

Silt and clay; organic-rich, black to brown; leached 
of carbonate minerals; contains wood fragments

ILLINOIS EPISODE (~ 200,000 to 130,000 years B.P.)

Dolomite; microcrystalline; cherty in places 
(Kankakee and Joliet), shaly, fossiliferous 
dolomite, shale, and thin beds of vuggy dolomite 
(Maquoketa Group)

Diamicton; sandy loam to loam, reddish brown, 
pinkish brown, and brown; bouldery in places, with 
abundant lenses and layers of sand and gravel 
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PALEOZOIC ERA (~570 to 225 million years ago)

p

HUDSON EPISODE (~ 12,500 years B.P. to present)

Silt and clay at ground surface; upper foot or so 
organic-rich in most places; contains abundant soil 
structures, burrows, roots, etc.
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Windblown fines (loess) modified by modern soil 
processes

Figure 2 Stratigraphic framework of the glacial drift and shallow bedrock in Kane County.
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Figure 3 Schematic diagram showing lateral and vertical relationships between Mason Group units and 
diamictons of the Wedron Group and the vertical sequence of shallow bedrock units below the Glasford 
Formation (modified from Curry et al. 1999).

STATEMAP surficial geology quadrangle maps that have been published in the IGQ or IGPM format include 
Hampshire (Curry 2007b) and Maple Park (Grimley 2004). Published geologic quadrangle maps funded by ED-
MAP include Barrington (Stravers et al. 2002), Big Rock (Stravers et al. 2001), Genoa (Konen 2006a), and Syca-
more (Konen 2006b). For Kane County, additional IGQ maps of the surficial geology have been completed for the 
following 7.5-minute quadrangles: Aurora North (Curry 2001), Crystal Lake (Curry 2005), Elburn (Grimley and 
Curry 2001a), Elgin (Curry 2007a), Geneva (Grimley and Curry 2001b), Pingree Grove (Grimley 2006), and Sugar 
Grove (Curry et al. 2001b). 

Data Acquisition and Management
Records of water wells and other borings on file at the ISGS were the main source of data for geologic mapping. 
A project database was constructed to facilitate the use of these records (Dey et al. 2004). For simplicity, the term 
wells is used to refer to the data from water wells or other types of borings. Currently, the project database contains 
30,825 wells and 9,313 other forms of point data, such as seismic data, outcrop descriptions, and other observations 
made at the land surface.

A primary data set was created as a subset of all well records and point data in the project database. Wells were 
selected for the primary data set based on the quality of both the descriptions of the geologic material and loca-
tion information. Wells included in the primary data set are referred to in this report as primary wells. A goal was 
to have a somewhat evenly distributed set of primary wells across the study area, with one well per each quarter 
section. This goal was not achieved in some areas and was exceeded in others. Wells have continually been added 
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Figure 5 U.S. Geological Survey 7.5-minute quadrangles in Kane County and adjoining areas and the status 
of associated geologic maps.

to the primary data set as additional wells useful to mapping the geology of the area have been identified. For ex-
ample, most of the wells from the ISWS piezometric monitoring network (Locke and Meyer 2005) were correlated 
to wells in the project database and were added to the primary data set. A total of 4,830 wells have been designated 
as primary wells. 

To ensure the quality of the data used in the geologic investigation, a simple ranking system was used to character-
ize the usefulness of each boring record with regard to geologic content (correctness and completeness of the data, 
with emphasis on Quaternary materials) and location. Outcrops and the lithologic logs from stratigraphic, structur-
al, and bridge borings described by geologists or engineers provide the most accurate, precise, and complete geo-
logic records. Reliability of the description may be enhanced by the existence of cores, sample sets, or geophysical 
logs from the drill holes. Sample sets are the split samples of the washed cuttings (drilling residue brought up with 
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the drilling fluid, usually a thick drilling mud) collected during drilling by the drillers and saved for more detailed 
description or analysis. The ISGS keeps a repository of sample sets collected from across the state in the ISGS 
Geological Samples Library. Written logs from water-well records vary greatly in their usefulness to geologic map-
ping. Some drillers provide high-quality, thorough descriptions of the materials encountered during drilling. Other 
descriptions on well logs are vague or contain colloquial terms. For example, the reddish brown loam diamicton 
of the Tiskilwa Formation may be described in a high-quality description as “hard red sandy clay with boulders” 
or may be generalized as “clay” or “drift.” Some records may be useful for identifying only the top of the bedrock 
surface. As with stratigraphic borings, the reliability of a water-well log is greatly enhanced when a geophysical log 
has been made of the hole, or when a sample set is available.

The data quality of each boring or well record was ranked on a scale from 1 to 5. Stratigraphic borings accompa-
nied by geophysical logs or sample sets were rated the highest at 5. Stratigraphic borings alone were ranked 4, as 

table 1 Status of 1:24,000 quadrangle geologic mapping in Kane County and adjacent areas.

    Year 
Quadrangle Map type Series1 Authors published

Aurora North surficial geology IGQ Curry 2001
 bedrock topography IGQ Curry 2001
Aurora South not mapped   
Barrington surficial geology  Thomason in review
Big Rock surficial geology  Curry in progress
Crystal Lake surficial geology IGQ Curry 2005
 bedrock topography IGQ Curry 2005
 drift thickness IGQ Curry 2005
 data point locations IGQ Curry 2005
Elburn surficial geology IGQ Grimley,
   Curry 2001
Elgin surficial geology IGQ Curry 2007
 bedrock topography IGQ Curry 2007
 drift thickness IGQ Curry 2007
 data point locations IGQ Curry 2007
Geneva surficial geology IGQ Grimley,
   Curry 2001
Genoa surficial geology EDMAP Konen 2006
Hampshire surficial geology IGQ Curry In review
Hinckley not mapped   
Huntley surficial geology EDMAP Stravers in review
Maple Park surficial geology IPGM Grimley 2004
 bedrock topography IPGM Grimley, McTighe 2004
Marengo South surficial geology  Curry in review
Naperville not mapped   
Normantown not mapped   
Pingree Grove surficial geology IGQ Grimley 2005
Plano not mapped   
Riley not mapped   
Somonauk not mapped   
Streamwood surficial geology  Stumpf in review
Sugar Grove surficial geology IGQ Curry et al. 2001
 bedrock topography IGQ Curry 2002
Sycamore surficial geology EDMAP Konen 2006
West Chicago surficial geology  Curry in review
Yorkville not mapped   

1Illinois Geologic Quadrangle (IGQ) and Illinois Preliminary Geological Map series (IPGM) are produced by and available from 
ISGS. EDMAPS are student-produced mapping available through the U.S. Geological Survey or on the ISGS Web site.
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were detailed water-well records accompanied by geophysical logs or sample sets. Structural or bridge borings were 
ranked 4, even though they generally are less than 50 feet deep. Detailed water-well records alone were ranked 3. 
Water well records with limited material descriptions were ranked 2. Boring records that contained illogical or 
unintelligible information were ranked 1.

Verification of Well Locations 
Efforts were made to establish the physical location of all wells in the primary data set, both by inspection in the 
field and cross-referencing the well location information to other records in the office. Verification of a well loca-
tion in some instances resulted in revised location information being added to the project database. All wells were 
ranked for the quality or accuracy of the information describing their location. With the location of each well ac-
curately defined, a digital elevation model was used to define the land-surface elevation of the location of each well 
in the project database (Dey et al. 2004).

For this study, wells were ranked according to the reliability of their location. Well locations field-verified by a 
reliable individual were ranked 5. A rank of 4 was assigned to well locations verified by matching the well owner’s 
name as recorded on the well record with a given house or street address. A well location verified by matching a 
well owner’s name from the record with a given parcel of land was ranked 3. Wells with unverified locations were 
ranked 2. Wells having unintelligible or questionable location information were ranked 1.

Lithostratigraphic Assignments
Lithostratigraphic assignments to recognized Quater-
nary or bedrock stratigraphic units were made based 
on the geologic information in the descriptive logs of 
the primary wells and by using the conceptual model, 
published stratigraphic interpretations, and the profes-
sional judgment of geologists working on the project. 
Table 2 lists the lithostratigraphic units used in making 
assignments and their positions in the vertical se-
quence. Imposition of this mandatory vertical succes-
sion kept the three-dimensional model from becoming 
overly complex. 

The vertical sequence of lithostratigraphic units 
resulted in some simplification of the interpretations 
of the geology observed in a few well records. For 
example, the Equality Formation typically consists 
of fine-textured sediment deposited in lakes. For 
this report, the Equality was not differentiated in the 
subsurface except where directly below the Cahokia 
Formation or Grayslake Peat but was combined with 
other fine-textured units. The Cahokia Formation and 
Grayslake Peat were restricted such that if the Ca-
hokia Formation was observed below the Grayslake, 
its observed thickness was combined with the next 
lower unit. Occurrences of the Wasco facies of the 
Henry Formation were assigned either to the surficial 
Henry Formation or to the sub-Batestown tongue of the 
Henry Formation. In the few cases where any of these 
substitutions were made, notes were appended to the 
record in the project database for future reference. Ad-
ditionally, lithostratigraphic assignments used for the 
Glasford Formation were limited to three fine-textured 

table 2 Lithostratigraphic units and their mandatory 
vertical sequence.

Lithostratigraphic unit

 1. Disturbed land
 2.  Peoria Silt
 3.  Cahokia Formation
 4.  Grayslake Peat
 5.  Equality Formation
 6.  Henry Formation, surficial
 7.  Wadsworth Formation (d)1

 8.  Sub-Wadswoth tongue, Henry Formation
 10.  Haeger Member, Lemont Formation (d)1

 11.  Beverly Tongue, Henry Formation
 12.  Yorkville Member, Lemont Formation (d)1

 14.  Sub-Yorkville tongue, Henry Formation 
 15.  Batestown Member, Lemont Formation (d)1

 16.  Sub-Batestown, Henry Formation
 17.  Tiskilwa Formation (d)1

 18.  Ashmore Tongue, Henry Formation
 19.  Peddicord Tongue, Equality Formation
 20. Robein Member, Roxanna Silt
 21.  Glasford Formation, uppermost fine-textured unit
 22. Glasford Formation, uppermost coarse-textured unit
 23. Glasford Formation, middle fine-textured unit
 24.  Glasford Formation, lower coarse-textured unit
25. Glasford Formation, lower fine-textured unit
26. Bedrock, undifferentiated
27.  Silurian undifferentiated 
28. Maquoketa Group
29. Galena-Platteville Groups
 30. Ancel Group
 31.  Prairie du Chien
 32. Undifferentiated Cambrian formations

1d, diamicton lithology of the stratigraphic unit listed.
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facies and two coarse-textured facies within the Glasford. Very rarely were more than five distinct lithologic units 
observed in the Glasford Formation.

Four simplifications were made to the assigned lithostratigraphic units before any lithostratigraphic surfaces were 
created. First, assigned occurrences of disturbed land and Peoria Silt were combined with the underlying unit. As-
signed thicknesses to both of these units were too thin to justify modeling them as independent units. The presence 
or absence of these units at any location was considered of very little hydrogeologic significance in a county-scale 
model. Second, assigned occurrences of the Robein Member of the Roxanna Silt and the Peddicord Tongue of the 
Equality Formation were used only to define the upper surface of the Glasford Formation and were not modeled as 
independent units. Although the Robein has stratigraphic significance as a marker bed, its relative thinness and dis-
continuous occurrence made representing it in the three-dimensional model impractical. The documented occur-
rences of the Peddicord were too few to justify modeling it as a separate unit. When the Peddicord occurred below 
the Ashmore Tongue of the Henry Formation, it was combined with underlying fine-textured units of the Glasford 
Formation. Occurrences of the Peddicord above the Ashmore Tongue were combined with the overlying Tiskilwa 
Formation. The third simplification was to model the fine-textured facies of the Cahokia Formation, the Grayslake 
Peat, and surficial and near-surface deposits of the Equality Formation as a single near-surface unit, hereafter 
referred to as the surficial fine-textured layer. All three units tend to occupy low-lying areas on the landscape and 
occur commonly in association throughout the study area. Coarser-textured facies of the Cahokia Formation were 
assigned to the Henry Formation for this modeling effort. Fourth, initially only an upper surface of the Glasford 
was created; its lower surface was defined by the bedrock surface. The lithology of the Glasford was modeled as 
five discrete layers. Table 3 lists the succession of lithostratigraphic units modeled as independent layers.

As described by Dey et al. (2004), a digital map was compiled to depict the areal distribution of the uppermost 
lithostratigraphic units for the Kane County study area. The main input was an unpublished preliminary surficial 
geology map of Kane County at 1:100,000 scale compiled by Curry and Grimley (fig. 4). A grid of nodes with a 
spacing of ⅛ mile was superimposed on the surficial 
geology map of the study area. The uppermost litho-
logic unit was identified at each grid node, and this 
lithostratigraphic assignment was added to the project 
database.

Geologists often know more about the distribution 
of geologic units than is portrayed by well records or 
other subsurface information. For the geologic model-
ing process, synthetic data force computer software 
applications to match modeled surfaces with mapped 
surficial boundaries more accurately or to guide the 
software to map subsurface boundaries. Synthetic data 
were generated to define the presence or absence of 
units in areas of sparse data or where the existing data 
did not allow for adequate depiction of the geometry 
of the lithostratigraphic units. In some instances, 
synthetic data were used to give more importance to 
high-quality data in the modeling process. Synthetic 
data points were used mainly to delineate surficial 
or near-surface units. Synthetic data are created or 
defined at a location chosen by the mapper. Geologic 
inferences made at synthetic data points are based on 
the conceptual model and the judgment of the mapper. 
Lithostratigraphic assignments made to synthetic data 
points were based on conditions observed or reported 
at the land surface or by extrapolating between lith-
ostratigraphic assignments made at primary wells. 
These synthetic data points were added to the project 
database. 

table 3 Lithostratigraphic units represented in the 
three-dimensional geologic model and their vertical 
sequence.

Lithostratigraphic unit 

 1. Surficial fine-textured unit  
  (Cahokia, Grayslake Peat, and Equality Formations.)
 2. Henry Formation, surficial
 3. Wadswoth Formation (d)1

 4. Sub-Wadsworth tongue, Henry Formation
 5. Haeger Member, Lemont Formation (d)1

 6. Beverly Tongue, Henry Formation.
 7. Yorkville Member, Lemont Formation (d)1

 8. Sub-Yorkville tongue, Henry Formation
 9. Batestown Member, Lemont Formation (d)1

 10. Sub-Batestown tongue, Henry Formation
 11. Tiskilwa Formation (d)1

 12. Ashmore Tongue, Henry Formation.
 13. Glasford Formation, uppermost fine-textured unit
 14. Glasford Formation, upper coarse-textured unit
 15. Glasford Formation, middle fine-textured unit
 16. Glasford Formation, lower coarse-textured unit
 17. Glasford Formation, lower fine-textured unit
 18. Top of Silurian undifferentiated
 19. Top of Maquoketa Group
 20. Top of Galena-Platteville Groups
 21.  Top of Ancell Group
 22. Top of Prairie du Chien
 23. Top of Cambrian (undifferentiated)

1d, diamicton lithology of the stratigraphic unit listed.
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Lithostratigraphic surfaces and Isopach Maps
A three-dimensional geologic model of the major lithostratigraphic units was constructed using a grid with a 
⅛-mile node spacing. The modeling process defines the elevation of the top and bottom of each lithostratigraphic 
unit at each of these grid nodes. Where a unit is absent, the upper surface and lower surface have the same eleva-
tion value. Although we modeled lithostratigraphic surfaces with ⅛-mile spacing, we used input data on approxi-
mately ¼-mile spacing.. The finer spacing of the modeled surface allowed for flexibility in extrapolation between 
data from the more widely spaced wells.

The data used to create the digital three-dimensional geologic model came from the lithostratigraphic assignments 
made to the primary wells throughout the study area, synthetic primary wells, and the digital map of the surficial 
geology. The lithostratigraphic assignments define a series of points where each unit is in contact with its underly-
ing or overlying units or the land surface.

The methods used to construct the upper and lower surfaces of the lithostratigraphic units and to compile them into 
a model are described in detail in Kane County Water Resources Investigations: Interim Report on Geologic Mod-
eling, Kane County, Illinois (Dey et al. 2005a). In addition to the other lithostratigraphic units, a lithologic model 
was created for the Maquoketa Group. This unit is composed of shale and thinly bedded dolostone. This model dif-
ferentiated between shales and dolostone layers. Sample set descriptions by Kolata and Graese (1983) and Graese 
(1991) provided a large portion of the input for the model. Additional interpretations were made from primary wells 
in the project database. Where sample set descriptions or drillers’ logs identified the lithology as shale, those lay-
ers were assigned a numerical code of 1. Where the unit was described as dolostone, those layers were assigned a 
numerical code of 0. Where an interval was described as a mixture of shale and dolostone, it was assigned a value 
of 0.5. This numeric code is referred to as the property value. A file was created for every well that had lithologic 
assignments within the Maquoketa Group. Each file contained the x,y location coordinates, the elevation of the top, 
the thickness, and a property value for each lithologic unit. Additionally, units that were greater than 5 feet thick 
were divided into 5-foot intervals until the bottom of the unit was reached. Elevations and property values were 
defined for each interval. A single data set was then compiled containing the data for all the wells describing the 
lithology of the Maquoketa Group. The resulting data set contained the location coordinates (x, y) and the top and 
bottom elevations (z) for a set of units defined by a property value of 1 or 0. These data were contoured using the 
EarthVision® 3-D minimum tension algorithm (Dynamic Graphics Inc. 1997). This algorithm builds three-dimen-
sional contour shells around similarly coded units. The Vertical Influence option was set during the contouring pro-
cess so that the contour shells were shaped more laterally (like a hamburger) than uniformly (like a meatball). This 
process resulted in a three-dimensional grid with a value between 1 and 0 at each grid node. For this model, the 
horizontal node spacing was ⅛ mile, and the vertical node spacing was 5 feet. The 0.5-value contour was chosen 
to define the boundary between shale and limestone layers. The three-dimensional lithologic model was queried to 
produce a percent thickness as limestone of the Maquoketa Group of Kane County

The lithostratigraphic surfaces were compiled into a three-dimensional geologic model and used to create isopach 
maps of each modeled lithostratigraphic unit. Isopach maps are contour maps of unit thicknesses, which can be eas-
ily obtained by subtracting the elevation grid for the bottom of a unit from the elevation grid for the top of that unit. 
Derivative maps were created from the geologic model, such as the map of major Quaternary aquifers (described in 
the section beginning on p. 64). 

The lithostratigraphic surfaces and isopach maps are the basic geologic maps of the Kane County study area. The 
lithostratigraphic surfaces and isopach maps were used to generate five maps: Major Quaternary Aquifers, Kane 
County, Illinois (Dey et al. 2007b), Bedrock Geology, Kane County, Illinois (Dey et al. 2007c), Aquifer Sensitivity 
to Contamination, Kane County, Illinois (Dey et al. 2007d), Geologic Cross Sections, Kane County, Illinois (Dey 
et al. 2007a) and Three-dimensional Geologic Model, Kane County, Illinois (Abert et al. 2007). Although the basic 
geologic maps encompass the entire study area, the derivative maps cover only Kane County. Details of how the 
individual surfaces and isopach maps were used to construct each derivative map are included in the following sec-
tion.
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ResULts

Data Distribution and Quality
Using the methods described in the previous section to assign data quality and location quality to wells in our 
data set resulted in 4,830 wells being designated primary wells. Figure 6 shows the distribution of primary wells 
throughout the study area. Table 4 shows the number of primary wells per section in Kane County and the study 
area. Table 5 shows the data quality ranking of the primary wells for Kane County and the study area. Table 6 
shows the location quality ranking of the primary wells for Kane County and the study area. In the process of veri-
fying the locations of primary wells, the location of a well was adjusted when the physical location of the well did 
not match the location in our database. These horizontal adjustments varied from a few feet to several miles. Table 
7 and figure 7 summarize the extent of the horizontal adjustments and the resulting changes in well elevation.

Outcrop

Water

Engineering

Stratigraphic

SCALE 1:500,000

10 10 MILES0

N

Figure 6 Distribution of primary wells in the study area used to generate lithostratigraphic sur-
faces.
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table 4 Primary well distribution per section in Kane County 
and in the study area.1

Primary wells Sections Sections in 
per section in County study area

 0 38 220
 1 61 192
 2 81 217
 3 54 173
 4 77 166
 5 54 140
 6 51 89
 7 27 63
 8 20 46
 9 12 25
 10 14 27
 >10 51 76
Total  1,214

11,434 total sections in study area (includes partial sections); 540 total 
sections in Kane County.

table 5 Quality ranking of geologic data 
for primary wells in Kane County and in 
the study area.

Data Kane Study 
quality County area

 5 112 149
 4.5 9 14
 4 303 513
 3 1,875 4,199
 2 300 581
 1 0 0

 

table 6 Quality ranking of location of 
primary wells in Kane County and in the 
study area.

Location Kane  Study 
quality County area

 5 1,591 2,644
 4.5 33 34
 4 366 1,041
 3.5 184 431
 3 212 863
 2.5 189 386
 2 24 57
 1 0 0

 

table 7 Horizontal and vertical adjustment (in feet) to wells relo-
cated via field verification.

  Other  
 GPS verified Combined

Wells relocated, no. 1,062 102 1,164
Min. location change 9.148 15 9
Max. location change 34,590 100,107 100,107
Mean location change 847 4782 1,191
Standard deviation 1,830 11,903 4,074
Median location change 393 1,656 428
More than 1 mile, no. 14 16 30
   
Min. elevation change 0 0 0
Max. elevation change 104 129 129
Mean elevation change 7 20 8
Standard deviation 11 26 14
Median elevation change 3 11 4
  
Verified, not moved 14 1,631 1,645
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Table 8 summarizes the number of assignments made to major lithostratigraphic units using data from primary 
wells in Kane County and in the study area. Table 9 summarizes the number of assignments made to each lith-
ostratigraphic unit for synthetic data points in Kane County and in the study area.

three-dimensional Geologic Model
Quaternary Geology
The methods previously described were used to produce the surfaces of the lithostratigraphic units developed from 
the conceptual model, where the units have lateral and vertical mapped dimensions. For example, figures 8 and 9 
depict the elevation of the upper and lower surfaces of the Batestown Member of the Lemont Formation. Figure 
10 is the isopach map of the same unit showing the distribution of primary wells used in mapping the unit. In this 
section, isopachs are shown for each of the modeled layers, resulting from the mapped defined upper and lower 
surface of each geologic unit. Although all of the geologic units may have varying texture across their mapped 
area or contain lenses of finer or coarser material, they are modeled here as homogenous units. For example, we 
know the Batestown member commonly contains interbeds of sand or sand and gravel of limited thickness and 
areal extent, but such local-scale variations are not accounted for in the model. Although we are displaying only the 
extent, thickness, and data distribution for each in unit in Kane County, additional data define each unit outside of 
the county (fig. 6 and table 8)
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Figure 7 Horizontal and vertical adjustments to wells assigned new location coordinates through field verifica-
tion.
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Surficial Fine-textured Layer
Figures 11 and 12 depict the isopach map 
of the surficial fine-textured layer, which 
is the combined thickness of Grayslake 
Peat, fine-textured facies of the Cahokia 
Formation, and surficial deposits of the 
Equality Formation. The Equality Forma-
tion consists of silt, clay, and fine sand 
deposited in quiet water under both glacial 
and postglacial conditions. Grayslake Peat 
is composed of peat in varying stage of 
decomposition, marl, and well-sorted sand. 
The fine facies of the Cahokia Formation 
consists of silt and clay deposited by rivers 
and streams. All three units commonly 
occupy low-lying areas on the landscape. 
In general, the unit is less than 10 feet 
thick across Kane County. The unit is 50 
feet thick below Nelson Lake (Curry et 
al. 2001a) and greater than 20 feet thick 
west of Pingree Grove where Glacial Lake 
Pingree once existed (Grimley 2006). 
Figure 11 includes the distribution of the 
primary wells used to map the unit. Figure 
12 includes the distribution of synthetic 
primary wells generated to help define 
the extent of the unit. The occurrence of 
this unit is more commonly identified at 
the land surface from soils maps or direct 
observation than from descriptions in well 
records. Synthetic data were used to assist 
in generating an isopach map for this unit 
in areas where it was observed at the land 
surface, and primary well data were insuf-
ficient for mapping its extent. The isopach 
map is the same as a depth map because 
the upper surface of this unit is at the land 
surface.

Surficial Henry Formation
The surficial Henry Formation consists of 
sand and gravel that was deposited as al-
luvial fans, glacial outwash channels, and 
kames. As mapped, this unit may contain 
portions of the Wasco facies of the Henry 
Formation and some coarse-textured 
facies of the Cahokia Formation. The 
surficial Henry Formation has a maxi-
mum thickness in Kane County of 90 feet. 
An isopach map of the unit is depicted in Figure 13 and includes the distribution of primary wells used in map-
ping the unit. Figure 14 includes the synthetic primary wells used in mapping the unit. Like the previous unit, the 
occurrence of the surficial Henry Formation is commonly identified from soils maps and observations at the land 
surface. Synthetic data were generated to help map the unit in these areas where it has been identified at or near the 
land surface, and primary well data were insufficient for mapping its extent.

table 8 Number of primary wells and lithostratigraphic assign-
ments representing the surfaces of mapped units.

 Kane Study 
Lithostratigraphic unit County area

Top of Equality Formation 878 1,449
Bottom of Equality Formation 875 1,433
Top of Henry Formation, surficial 810 1,481
Bottom of Henry Formation, surficial 806 1,471
Top of Wadsworth Formation (d)1 0 488
Bottom of Wadsworth Formation (d)1 0 453
Top of sub-Wadsworth tongue 0 170
Bottom of sub-Wadsworth sand and gravel 0 169
Top of Haeger Member (d)1 9 555
Bottom of Haeger Member (d)1 10 540
Top of Beverly Tongue, Henry Formation 12 602
Bottom of Beverly Tongue, Henry Formation 12 591
Top of Yorkville Member (d)1 531 1,527
Bottom of Yorkville Member (d)1 554 1,472
Top of sub-Yorkville tongue 223 742
Bottom of sub-Yorkville sand and gravel 221 733
Top of Batestown Member (d)1 1,329 2,005
Bottom of Batestown Member (d)1 1,281 1,931
Top of sub-Batestown tongue 884 1,253
Bottom of sub-Batestown sand and gravel 877 1,245
Top of Tiskilwa Formation (d)1 1,664 2,745
Bottom of Tiskilwa Formation (d)1 1,560 2,524
Top of Ashmore Tongue, Henry Formation 657 1,145
Bottom of Ashmore Tongue, Henry Formation 637 1,120
Top of Glasford Formation 1,487 2,925
Top of upper fine interval of Glasford 703 1,253
Bottom of upper fine interval of Glasford 702 1,251
Top of upper coarse interval of Glasford 734 1,238
Bottom of upper coarse interval of Glasford 733 1,237
Top of middle fine interval of Glasford 723 1,520
Bottom of middle fine interval of Glasford 711 1,493
Top of lower coarse interval of Glasford 633 1,299
Bottom of lower coarse interval of Glasford 630 1,295
Top of lower fine interval of Glasford 106 215
Bottom of lower fine interval of Glasford 102 207
Top of Bedrock, undifferentiated  
Top of Silurian undifferentiated 389 709
Bottom of Silurian undifferentiated 350 583
Top of Maquoketa Group 565 1,054
Bottom of Maquoketa Group 558 1,031
Top of Galena-Platteville Groups 289 654
Bottom of Galena-Platteville Groups 172 330
Top of Ancell Group 182 358
Bottom of Ancell Group 24 55
Top of Cambrian formations, undifferentiated 8 54

1d, diamicton lithology of the stratigraphic unit listed.
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table 9 Number of synthetic data points and lithostratigraphic assign-
ments representing surfaces of select units.

 Kane Study 
Lithostratigraphic unit County area

Top of Equality Formation 1,421 2,050
Bottom of Equality Formation 1,421 2,050
Top of Henry Formation, surficial 1,218 1,701
Bottom of Henry Formation, surficial 806 1,702
Top of Wadsworth Formation (d)1 0 70
Bottom of Wadsworth Formation (d)1 0 213
Top of sub-Wadsworth tongue 0 7
Bottom of sub-Wadsworth tongue 0 4
Top of Haeger Member (d)1 4 142
Bottom of Haeger Member (d)1 8 33
Top of Beverly Tongue, Henry Formation 1 34
Bottom of Beverly Tongue, Henry Formation 0 13
Top of Yorkville Member (d)1 152 354
Bottom of Yorkville Member (d)1 323 759
Top of sub-Yorkville tongue 1 5
Bottom of sub-Yorkville tongue 1 1
Top of Batestown Member (d)1 1,125 1,766
Bottom of Batestown Member (d)1 167 368
Top of sub-Batestown tongue 106 117
Bottom of sub-Batestown tongue 95 102
Top of Tiskilwa Formation (d)1 1,211 1,806
Bottom of Tiskilwa Formation (d)1 4 19
Top of Ashmore Tongue, Henry Formation 0 1
Bottom of Ashmore Tongue, Henry Formation 0 1
Top of Glasford Formation 18 85
Top of Bedrock, undifferentiated 53 54

1d, diamicton lithology of the stratigraphic unit listed.

Wadsworth Formation
This unit forms the West Chicago 
Moraine to the north and east of Kane 
County (fig. 15). The Wadsworth For-
mation is composed of gray, silty clay 
to silt loam diamicton. The thickness of 
the Wadsworth maybe greater than 100 
feet in the study area, but the unit is not 
present in Kane County. The sub-Wads-
worth tongue of the Henry Formation is 
generally less than 10 feet thick where 
it occurs in the study area.

Haeger Member  
of the Lemont Formation 
This unit forms the Woodstock Mo-
raine, which occupies a small portion 
of the northeast corner of Kane County 
(fig. 15). The Haeger Member is sandy 
loam diamicton with abundant, discon-
tinuous lenses of sand and gravel and 
thin beds of silt and clay (Curry et al. 
1997). The isopach map of the Haeger 
Member of the Lemont Formation is 
shown with primary wells (fig. 16)
and synthetic data points (fig. 17). The 
Haeger is up to 80 feet thick in Kane 
County. Thick sand and gravel deposits 
are associated with the Haeger Mem-
ber. Where buried by Haeger diamic-
ton, these deposits are conventionally 
known as the Beverly Tongue of the Henry Formation. As mapped here, small portions of the Beverly Tongue lack 
a covering of Haeger diamicton. An isopach map of the Beverly Tongue is shown in figures 18 and 19 with the 
distribution of primary well and the synthetic data used in mapping the unit in Kane County. The Beverly is up to 
60 feet thick in Kane County. The Haeger Member and Beverly Tongue have a limited presence in Kane County, 
although they constitute much of the surficial material of McHenry County to the north.

Yorkville Member of the Lemont Formation
The Yorkville Member forms the St. Charles and Minooka Moraines (fig. 15) where it is as much as 125 feet thick. 
Unweathered Yorkville diamicton is gray; its matrix texture varies from clay to loam diamicton. Typically, the 
upper part of the Yorkville Member in Kane County is weathered and oxidizes yellow-brown in the upper 10 to 
15 feet. Three textural facies of the Yorkville Member are recognized at Fermi Accelerator Laboratory including 
lower clay, middle loam, and upper silty clay units (Landon and Kempton 1971, Kemmis 1978, Curry 1991). The 
St. Charles Moraine tends to be formed of the clay facies; the Minooka Moraine is typically formed of the silty clay 
and loam facies. The loam facies has been associated with abundant channels of sand and gravel. Both the clay and 
silty clay facies typically contain fewer boulder to cobble-sized clasts than do other diamictons mapped in Kane 
County. Figure 20 depicts the isopach map of the Yorkville Member and the distribution of primary wells used to 
map the unit. 

Sub-Yorkville Tongue of the Henry Formation 
Figure 21 depicts the distribution of synthetic data used in mapping the diamicton. The isopach map of the sub-
Yorkville tongue of the Henry Formation is shown in figures 22 and 23. The distribution of primary wells (fig. 22) 
and synthetic primary wells (fig. 23) used in mapping the unit are shown. This basal sand and gravel unit is up to 
65 feet thick in Kane County.
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Figure 8 Elevation grid of the upper surface of the Batestown Member, Lemont Formation, in Kane 
County.
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Figure 9 Elevation grid of the lower surface of the Batestown Member, Lemont Formation, in Kane 
County.
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Figure 10 Isopach map of the Batestown Member, Lemont Formation, in Kane County and the distribution of 
primary wells used in mapping the unit.
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Figure 11 Isopach map of the surficial fine-textured layer (i.e., the combined thickness of the Grayslake Peat, 
fine-textured facies of the Cahokia Formation, and surficial deposits of the Equality Formation) in Kane County 
and the distribution of primary wells used in mapping the unit.
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Figure 12 Isopach map of the surficial fine-textured layer (i.e., the combined thickness of Grayslake Peat, fine-
textured facies of the Cahokia Formation, and surficial deposits of the Equality Formation) in Kane County and 
the distribution of synthetic data points used in mapping the unit.
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Figure 13 Isopach map of the surficial Henry Formation in Kane County and the distribution of primary wells 
used in mapping the unit.
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Figure 14 Isopach map of the surficial Henry Formation in Kane County and the distribution of synthetic data 
points used in mapping the unit.
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Figure 16 Isopach map of the Haeger Member, Lemont Formation, in Kane County and the distribution of pri-
mary wells used in mapping the unit.
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Figure 17 Isopach map of the Haeger Member, Lemont Formation, in Kane County and the distribution of synthet-
ic data points used in mapping the unit.
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Figure 18 Isopach map of the Beverly Tongue of the Henry Formation and the distribution of primary wells used 
in mapping the unit.
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Figure 19 Isopach map of the Beverly Tongue of the Henry Formation and the distribution of synthetic 
data points used in mapping the unit.
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Figure 20 Isopach map of the Yorkville Member, Lemont Formation, in Kane County and the distribution of pri-
mary wells used in mapping the unit.
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Figure 21 Isopach map of the Yorkville Member, Lemont Formation, in Kane County and the distribution of syn-
thetic data points used in mapping the unit.
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Figure 22 Isopach map of the sub-Yorkville tongue of the Henry Formation in Kane County and the distribution of 
primary wells used in mapping the unit.
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Figure 23 Isopach map of the sub-Yorkville tongue of the Henry Formation in Kane County and the distribution of 
synthetic data points used in mapping the unit.
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Batestown Member of the Lemont Formation
The Batestown Member forms the upper diamicton of the Elburn Complex (fig. 15), Arlington Moraine, and 
Gilbert’s Drift. The Batestown is a uniform to stratified (layered) loam to silt loam diamicton containing abundant 
interbeds of sand and gravel or sand. The loam diamicton facies tends to be brown and uniform; this facies occurs 
primarily southwest of the Marengo Moraine. The silt loam diamicton facies tends to be somewhat browner than 
the loam facies and occurs primarily in south and central Kane County. The thickness of Batestown diamicton is 
highly variable and reaches a maximum thickness of 85 feet in Kane County. Figure 10 depicts the isopach of the 
Batestown Member and the distribution of primary wells used in mapping it. Figure 24 depicts the distribution of 
synthetic data points used in mapping the unit. The majority of these synthetic data points were generated to define 
the top of the Batestown where it is overlain by surficial sand and gravel of the Henry Formation or the surficial 
fine-textured layer. Other large landforms formed of Batestown-associated sand and gravel include Johnson’s 
Mound (a kame) and Bald Mound (Curry et al. 1999). Kamic sand and gravel deposits were mapped as the Wasco 
facies of the Henry Formation by Grimley and Curry (2001a), but in most cases are mapped in this report as surfi-
cial Henry Formation. 

Sub-Batesville Tongue of the Henry Formation
The isopach map of the sub-Batestown tongue of the Henry Formation is shown figures 25 and 26; the distribution 
of primary wells and synthetic primary wells used in mapping the unit are shown. This sub-Batestown tongue is up 
to 70 feet thick in Kane County.

Tiskilwa Formation
The Tiskilwa Formation forms the Bloomington Morainic System and the Marengo Moraine (fig. 15). The diam-
icton of the Tiskilwa Formation is as much as 270 feet thick (figs. 27 and 28). Elsewhere in Kane County, the unit 
comprises a significant proportion of the glacial drift, especially in north-central and central Kane County. It is 
largely absent in the southeast. The Tiskilwa overlies the Robein Member of the Roxana Silt and sorted units of 
the Mason Group, including silt and clay of the Peddicord Tongue (Equality Formation) and sand and gravel of the 
Ashmore Tongue (Henry Formation). The Tiskilwa Formation is composed primarily of reddish brown clay loam 
to loam diamicton with channel-shaped bodies and lenses of sand and gravel, sand, and silt and clay. Locally, a 
basal stratified facies occurs that is composed of mostly thinly bedded, sorted sediment interbedded with layers of 
very hard diamicton. In the stratified facies, occasional deformed and truncated channel-shaped deposits of sand 
and gravel, in addition to inclusions of organic silt with sheared, polished, and striated surfaces, attest to deposi-
tion in an active ice environment (Curry et al. 1999). At the Fox River Stone Quarry, prolate pebbles have strongly 
preferred orientations in both facies of diamicton, suggesting deposition as subglacial till deposited beneath active 
ice (Curry et al. 1999). The diagnostic characteristics of Tiskilwa diamicton are that (1) it is harder, redder, and 
thicker than the other diamictons mapped in Kane County and (2) its stratigraphic position. Figure 27 depicts the 
isopach map of the Tiskilwa Formation and the distribution of primary wells used in mapping it. Figure 28 shows 
the isopach map of the Tiskilwa Formation and the distribution of synthetic data points generated to map the unit. 
As with the Batestown Member, the majority of these synthetic data points were generated to define the top of the 
Tiskilwa Formation, where it is overlain by surficial sand and gravel of the Henry Formation or the surficial fine-
textured layer.

Ashmore Tongue of the Henry Formation
This Ashmore Tongue, which is up to 90 feet thick in Kane County, consists of the proglacial sand and gravel un-
derlying the Tiskilwa Formation diamicton. Figure 29 depicts an isopach map and the distribution of primary wells 
used in mapping the unit. No synthetic data were used to map the Ashmore Tongue in Kane County. 

Robein Member of the Roxana Silt
A distinct unit composed of black to very dark brown, leached silt loam with wood fragments, the Robein Mem-
ber, occurs throughout the county above the Glasford Formation. Generally less than 3 feet thick, this layer has 
been traced throughout northeastern Illinois, where it may be compact peat, soupy muck, or organic-rich silt as 
much as 28 feet thick (Kempton et al. 1987a). Interpreted to be a buried soil formed in loess, this unit ranges in 
age from about 55,000 to about 23,500 yr B.P. (Curry 1989, Curry et al. 1999, Curry and Pavich 1996). Although 
not modeled as a separate unit for this report, the Robein was identified where possible from well records (fig. 30). 
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Figure 24 Isopach map of the Batestown Member, Lemont Formation, in Kane County and the distribution of 
synthetic data points used in mapping the unit.
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Figure 25 Isopach map of the sub-Batestown tongue of the Henry Formation in Kane County and the distribution 
of primary wells used in mapping the unit.
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Figure 26 Isopach map of the sub-Batestown tongue of the Henry Formation in Kane County and the distribution 
of synthetic data points used in mapping the unit.
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Figure 27 Isopach map of the Tiskilwa Formation in Kane County and the distribution of primary wells used in 
mapping the unit.
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Figure 28 Isopach map of the Tiskilwa Formation in Kane County and the distribution of synthetic data points 
used in mapping the unit.
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Figure 29 Isopach map of the Ashmore Tongue of the Henry Formation in Kane County and the distribution 
of primary wells used in mapping the unit.
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Figure 30 Distribution and upper elevation (feet) of observation of the Robein Member, 
Roxana Silt, in Kane County.
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The Robein Member is an important marker bed, separating the overlying younger units of the Wisconsin Episode 
from underlying older units of the Illinois Episode. Occurrences of the Robein were modeled as a part of the upper 
surface of the Glasford Formation. 

Glasford Formation
This Glasford Formation includes the oldest Quaternary deposits in Kane County. The Glasford is the surficial unit 
(below a mantle of loess) in the northwestern corner of project study area. The Glasford Formation is found in the 
subsurface throughout most of north, west, and central Kane County and is thickest where it fills buried bedrock 
valleys. The most important criteria for identifying the unit are that it occurs below the Robein Member of the 
Roxana Silt or that the unit shows evidence of soil weathering (usually ascribed to development of the Sangamon 
Geosol) buried by younger glacial deposits. The Glasford Formation is observed in many quarries in the county, 
including the Feltes Sand and Gravel Pit (Curry et al. 1999). The Glasford is composed of diamicton (till and debris 
flow deposits, mostly the former), sand and gravel, and uniform silt and clay. 

Although not differentiated into recognized stratigraphic units, the Glasford Formation constitutes several litholog-
ic units with varying physical attributes. For example, at the Feltes Sand and Gravel Pit, the Glasford Formation is 
yellow-brown, coarse-textured diamicton and associated with thick, bouldery sand and gravel (Curry et al. 1999). 
In other areas of the county, the Glasford Formation is a finer-grained diamicton or silty lake sediment. 

For this report, the Glasford Formation has been modeled as five lithologic layers: an upper fine-textured layer, an 
upper coarse-textured layer, a middle fine-textured layer, a lower coarse-textured layer, and a lower fine-textured 
layer (table 3). Figure 31 shows the distribution of primary wells used to map the upper surface of the Glasford 
Formation. This surface and the synthetic data points used in mapping it are shown in figure 32. Figure 33 shows 
the isopach map for the total thickness of the Glasford Formation. The distribution of primary wells used to map 
the upper fine-textured layer is shown in figure 34, superimposed on an isopach map of the unit. The isopach map 
of the upper coarse-textured layer and the distribution of primary wells used to map the unit are shown in figure 35. 
This layer forms the uppermost portion of the Glasford Formation in areas where the upper fine-textured layer is 
absent. The isopach map of the middle fine-textured layer and the primary wells used to map it are shown in figure 
36. Figure 37 shows an isopach map of the lower coarse-textured layer and the primary wells used to map it. The 
isopach of the lower fine-textured layer is depicted in figure 38.

Bedrock Geology
Bedrock Topography
The bedrock topography depicts the landscape of the bedrock surface and the location of the major bedrock valleys. 
These bedrock valleys commonly contain sand and gravel aquifers and are locations where groundwater in the bed-
rock may recharge groundwater in the drift (Gilkeson et al. 1987). The bedrock surface topography was compiled 
using data from 4,045 primary wells. Portions of the bedrock surface elevation and the location of the deepest parts 
of the buried bedrock valleys were estimated in places using seismic refraction methods (Heigold 1990). Bed-
rock surface elevation estimates generated from seismic refraction data are generally within 20 feet of the actual 
bedrock surface elevation as determined by subsequent test drilling (Gilkeson et al. 1987, Curry and Seaber 1990). 
Because of this uncertainty, not all available seismic reflection data were used to construct this map, but 1,672 
seismic data points were used to fill in areas of sparse data. In addition, 28 data points were used to define where 
bedrock crops out at the land surface. Figure 39 shows the bedrock topography of Kane County and the distribution 
of primary wells, seismic data points, and outcrops used to map the surface. Figure 40 shows the bedrock surface 
and the distribution of synthetic data points used to map it. The synthetic data points were mainly used to connect 
locations where primary wells and seismic data indicated deep portions of bedrock valleys. There is a possibility 
that some of the low points in the bedrock surface do not form a continuous valley, but maybe attributed to karstic 
or paleokarstic features. Where weathering and dissolution occur along joints and fractures in carbonate rock, large 
void spaces can be formed, causing depressions or sinkholes (Panno et al. 1997). Formation of such void spaces 
has been observed near the upper surface of the Galena-Platteville Groups where the Maquoketa Group is thin or 
absent (Booth and Ekberg 2006).

Bedrock Lithostratigraphy
Stratigraphic assignments were simplified into six units: undifferentiated Silurian formations, the Maquoketa 
Group, the Galena-Platteville Groups, the Ancell Group, the Prairie du Chien Group, and the upper surface of the 
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Figure 31 Elevation grid of the upper surface of the Glasford Formation in Kane County and the dis-
tribution of primary wells used in mapping the surface.
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Figure 32 Elevation grid of the upper surface of the Glasford Formation in Kane County and the distri-
bution of synthetic data points used mapping the surface.



45

185

150 

100
50
1

Thickness (feet)

N

SCALE 1:250 000

5 50

5 0 5 10 MILES

10 KILOMETERS

Figure 33 Isopach map of the Glasford Formation in Kane County.
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Figure 34 Isopach map of the upper fine-textured unit of the Glasford Formation in Kane County and the distribu-
tion of primary wells used in mapping the unit.
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Figure 35 Isopach map of the upper coarse-textured unit of the Glasford Formation in Kane County and the dis-
tribution of primary wells used in mapping the unit.
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Figure 36 Isopach map of the middle fine-textured unit of the Glasford Formation in Kane County and the distri-
bution of primary wells used in mapping the unit.
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Figure 37 Isopach map of the lower coarse-textured unit of the Glasford Formation in Kane County and the distri-
bution of primary wells used in mapping the unit.
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Figure 38 Isopach map of the lower fine-textured unit of the Glasford Formation in Kane County and the distribu-
tion of primary wells used in mapping the unit.
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Figure 39 Bedrock topography of Kane County and the distribution of primary wells, seismic data, and 
outcrops used in mapping the surface.
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Figure 40 Bedrock topography of Kane County and the distribution of synthetic data points used in 
mapping the surface.
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Figure 41 The subcrop pattern of the major stratigraphic bedrock units in Kane County.
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undifferentiated Cambrian System (table 3). In general, availability of data to identify units decreases with depth. 
Deeper or older units are less well defined than the shallower or younger units. Because the emphasis of this report 
is on the shallow groundwater resources of Kane County, no effort was made to map the deeper Cambrian age 
aquifers. Figure 41 shows the subcrop pattern of the major bedrock units in Kane County.

The youngest bedrock unit that occurs in the county is carbonate rock of the Silurian System. This unit is com-
posed of dolomite and limestone (Willman et al. 1973) and has a thickness less than 150 feet throughout the 
county (fig. 42). Where present, the Silurian bedrock is widely used for industrial and residential water supply, 
and groundwater yield can be large (Visocky et al. 1985). The most productive part of the unit is the upper 50 feet 
where weathering of joints and fractures may significantly increase secondary porosity (Graese et al. 1988).

The Maquoketa Group of the Ordovician System occurs throughout most of Kane County. This unit is composed 
of shale, thinly bedded shale, and carbonate rock (Graese 1991). The unit has an average thickness of 135 feet 
throughout the county. Where present, the unit is generally between 100 and 200 feet thick (fig. 43). Figure 44 
depicts estimates of percentage of the unit thickness as carbonate rock. Regionally the unit is an aquitard or confin-
ing layer, yet locally, the Maquoketa may yield water sufficient for residential use (Visocky et al. 1985). Moderate 
groundwater yields can sometimes occur where the unit is present at the bedrock surface and joints are present in 
the unit (Graese et al. 1988).

The oldest unit that occurs at the bedrock surface is the Galena Group. For this mapping effort, the Galena and 
Platteville Groups were not distinguished. These Ordovician age units are composed primarily of fine-grained 
to medium-grained carbonate rock (Willman et al. 1973). The combined thickness of the Galena and Platteville 
Groups is between 250 to 380 feet throughout the county but is generally between 300 and 350 feet (fig. 45). The 
Galena-Platteville is not a major source of groundwater in Kane County. Where overlain by other bedrock units, 
hydraulic conductivity and yield to wells are both low (Visocky et al. 1985, Graese et al. 1988). In the southwestern 
part of the county, where the unit is at or near the bedrock surface, dissolution may have widened fractures in the 
upper portion of the unit (Panno et al. 1997, Booth and Ekberg 2006). Yield to wells could potentially be higher in 
these areas.

The next older unit mapped is the Ancell Group of the Ordovician System. The Ancell Group is predominantly a 
fine- to medium-grained sandstone (Willman et al. 1973). The Ancell varies in thickness from about 180 to 440 
feet across the county with a mean thickness of about 330 feet (fig. 46). The sandstone of the Ancell Group yields 
small to moderate quantity of water used throughout the county for residential, small industrial, and small munici-
pal supplies (Graese et al. 1988). Where larger quantities of water are needed, wells are usually drilled into deeper 
bedrock aquifers.

The Prairie du Chien Group underlies the Ancell Group and is discontinuous under Kane County. The unit is 
absent in northern portions of the county and is over 300 feet thick in south-central portions of the county (fig. 47). 
The unit’s mean thickness across the county is 110 feet. The unit was defined using records from 50 wells, 17 of 
which are located in the county. The Prairie du Chien Group is generally a cherty carbonate rock with interbedded 
sandstone (Willman et al. 1973). Crevices in limestone and sandstone layers in the unit may yield a small to moder-
ate quantity of water (Visocky et al. 1985). 

In Kane County, the uppermost Cambrian age units and the Prairie du Chien Group form a regional confining layer 
that separates the deeper aquifers from shallower aquifers (Visocky et al. 1985). Cambrian aged units were identi-
fied mostly using sample set descriptions from the ISGS Geological Record Unit. Records from 36 wells were used 
to describe the surface of the Cambrian rock, 5 of these wells are located within Kane County. The surface has an 
elevation in Kane County between about 100 feet above and 407 feet below mean sea level (fig. 48). Where identi-
fied in the sample set descriptions, the uppermost unit was identified as 20 to 120 feet of rock from the Trempea-
leau System over rock of the Franconia Formation.

evaluating the Accuracy of the Geologic Model
The three-dimensional geologic model predicts the occurrence of geologic lithostratigraphic units. As with any 
geologic map, it is inevitable that the geologic model will contain some errors. These errors will be due to (1) 
unidentified errors in the data, (2) areas with low data density, (3) generalizations in the texture of the lithostrati-



55

148

100

50
75

25

1

Thickness (feet)

bottom

top

top and bottom

N

SCALE 1:250 000

5 50

5 0 5 10 MILES

10 KILOMETERS

Figure 42 Isopach map of the Silurian System in Kane County and the distribution of primary wells used in map-
ping the unit.
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Figure 43 Isopach map of the Maquoketa Group of the Ordovician System in Kane County and the distribution of 
primary wells used in mapping the unit.
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distribution of primary wells used in mapping the unit.
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Figure 46 Isopach map of the Ancell Group of the Ordovician System in Kane County and the distribution of 
primary wells used in mapping the unit.
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graphic units, and (4) generalizations in the thickness and occurrence of each unit. Unfortunately, it is very difficult 
to estimate the distribution of these errors and their impact on the accuracy of the resultant geologic model. It is 
very difficult, therefore, to identify where the model might be more or less reliable. Most of the existing methods 
for evaluating the accuracy of geologic maps rely on statistical assumptions that do not use much geologic knowl-
edge (Chiles and Delfiner 1999, Journel 1994). We feel that it is critical to integrate the geologic knowledge gained 
from mapping into any evaluation of geologic map accuracy. For this study, we have explicitly incorporated the 
geologic knowledge gained in this project in our evaluations of the accuracy of the geologic model of Kane County. 
Our evaluation considered limitations in the geologic model’s accuracy from the four sources of error identified 
above. A report of the analysis is contained in Appendix A1.

Results from the analysis show the accuracy of the geologic model meets or exceeds that needed to meet the design 
goal for use in supporting county-scale evaluations of geologic materials for water resource management. Thin 
textural changes are probably underreported in the drillers’ material descriptions from water wells records. Small 
or localized errors in the reported thickness or occurrence of geologic units is very probable, but not to a degree 
that should effect the utility of the geologic model. Generalizations used in assigning texture to geologic units need 
to be taken into consideration during the calibration process when using the geologic model as input for a ground-
water flow model. Generalizations in thickness and areas of low data density are not outside the design goal for 
accuracy for most units. Low data density for the Ashmore Tongue of the Henry Formation, however, contributes 
to a higher uncertainty regarding the continuity of this unit that may have consequences for groundwater flow 
characteristics.

GeoLoGIC MAPs

three-dimensional Geologic Model
We originally proposed production of a stack-unit map or other three-dimensional representation of Kane County 
for this report (Meyer et al. 2002). A draft stack-unit map of Kane County was produced using a simplified version 
of the lithostratigraphy presented in the conceptual model, but the map was too complex for land use planning ap-
plications. Instead, the Three-dimensional Geologic Model, Kane County, Illinois (Abert et al. 2007) was produced. 
The current model is a refined version of the preliminary three-dimensional model (Abert et al. 2004). The lith-
ostratigraphic surfaces created to produce the geologic model were imported into three-dimensional modeling soft-
ware (Earth Vision®, Dynamic Graphics Inc. 1997). The surfaces were combined to produce a three-dimensional 
model similar to those produced for other ISGS publications (Abert 2000, 2001). The software allowed the mappers 
to see the relationships between geologic units and make adjustments where geologic units occurred out of accor-
dance with the conceptual model. Images from the model were created by separating each Quaternary lithostrati-
graphic unit from the three-dimensional model and displaying it in a consistent projection. The projection is a view 
from the southeast at 25 degrees above the horizontal.

Application 
The Three-dimensional Geologic Model, Kane County, Illinois (Abert et al. 2007) provides a visual representation 
of the geology of the county. The images from the model allow visualization of the individual lithostratigraphic 
layers and their interrelationships. The model’s usefulness can be described as more illustrative or educational. A 
page-size depiction of images of the modeled units is included in Appendix A2 and is available at http://www.isgs.
uiuc.edu/maps-data-pub/icgm/pdf-files/kane-3d.pdf.

Geologic Cross sections
Geologic cross sections are two-dimensional representations of the geologic material present in a vertical plane 
passing through a portion of the Earth’s surface. The cross sections offer an image of the distribution and thick-
ness of the geologic units present, usually along a straight line in the geographic area of interest or on a line drawn 
through a series of points across that area. Traditionally, the points are borings or outcrops where the mappers are 
highly confident of their geologic interpretation. 
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The cross sections accompanying this report (Dey et al. 2007a) were created by taking slices through the three-
dimensional geologic model at a scale of 1:100:000. Three slices are north to south, and five are east to west. Figure 
49 shows where the cross sections pass through the county. 

Application
The cross sections complement the three-dimensional geologic model (Abert et al. 2007). The cross sections pro-
vide a visual representation of the geology of the county along parallel lines through the county and allow visual-
ization of the individual stratigraphic layers and how they relate to one another. Like the geologic model images, 
the primary applications of the cross sections are for illustration and education rather than regulatory.  The cross 
sections can be viewed at http://www.isgs.uiuc.edu/maps-data-pub/icgm/pdf-files/kane-cs.pdf and http://www.isgs.
uiuc.edu/maps-data-pub/icgm/pdf-files/kane-cs.pdf

A page-size depiction of the cross sections is included in Appendix A3.

Major Quaternary Aquifers
Elements of the three-dimensional model were used to produce Major Quaternary Aquifers, Kane County, Illinois 
(Dey et al. 2007b), replacing the Interim Map of Major Quaternary Aquifers, Kane County, Illinois (Dey et al. 
2005b). On the new map, four aquifers are renamed to coincide with local geographic features. The definition of 
one renamed aquifer is adjusted to include additional lithostratigraphic units based on the current geologic model.

In Illinois, major aquifers are defined as geologic units (sand and gravel or fractured and/or permeable bedrock) ca-
pable of yielding at least 70 gallons per minute (gpm) of water to wells completed in them (Miller et al. 1985). Qua-
ternary aquifers in Kane County are saturated thick sand and gravel deposits. These deposits are considered aquifer 
materials because their porosity and hydraulic conductivity are high and allow for the free flow of water. Aquifer 
materials are aquifers only when they are saturated. We have mapped the distribution of Quaternary aquifer mate-
rials in the county and have used results from potentiometric surface mapping by the ISWS to determine where the 
aquifer materials are and where they may be saturated (Locke and Meyer 2007). Our map depicts the location of 
deposits of Quaternary aquifer materials that have the potential to meet the definition of major aquifer. The thick-
ness for each aquifer map unit represents an aggregate thickness of sand and gravel deposits within the mapped 
unit and not necessarily the thickness of any one lithostratigraphic unit. Boundaries are shown where the aquifer 
material thickness is 20 feet or greater. The mapped units are greater than 50 feet thick at some points within their 
distribution and are several square miles in areal extent. Any properly constructed well that is sited where one of 
the mapped combinations of aquifers materials have a saturated thickness of greater than 20 feet should have a high 
probability of producing greater than 70 gpm of water, assuming minimal influence from other pumping wells or 
aquifer boundaries.

Following the descriptions of Curry and Seaber (1990), Vaiden and Curry (1990) mapped four Quaternary aquifers 
that had the potential for development as public water supplies in Kane County. Working from these definitions and 
employing results from the current mapping effort, we have identified five named major Quaternary aquifers and a 
group of unnamed major Quaternary aquifers. 

1. The St. Charles aquifer, named for the St. Charles Bedrock Valley, is located in the valley and its tributaries 
in eastern and southern Kane County. The St. Charles aquifer is composed of the Ashmore Tongue of the Henry 
Formation and sand and gravel deposits of the Glasford Formation (fig. 50). These units are in hydraulic contact in 
a large portion of the mapped area of the aquifer. In the northern half of the county, away from the Fox River, the 
aquifer is commonly more than 50 feet below the land surface. In the Fox River valley, the aquifer is commonly 
less than 20 feet below the land surface. The aquifer has some hydraulic connection to the Fox River in the vicinity 
of St. Charles where the aquifer is probably under unconfined or leaky confined conditions. Throughout the rest of 
aquifer’s extent, the geometry of units within the geologic model suggest that the St. Charles aquifer is probably 
under confined conditions. The maximum thickness of the aquifer is 170 feet.

2. The Hampshire aquifer, named for the village of Hampshire, is located west of the Marengo Moraine (fig. 15) 
in northwestern Kane County. The Hampshire aquifer is composed of the Ashmore Tongue of the Henry Forma-
tion and the sand and gravel deposits of the Glasford Formation (fig. 51). Surficial sand and gravel of the Henry 
Formation are included in areas where the Tiskilwa Formation is absent north and west of Hampshire. These 
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Figure 50 Schematic diagram of the St. Charles, Virgil, Gilberts, and unnamed aquifers.

coarse-textured units are all in hydraulic contact northwest of Hampshire where the aquifer is unconfined. Where 
the Tiskilwa Formation is present (south and east of Hampshire), the aquifer is probably under confined conditions. 
The Ashmore Tongue and Glasford sand and gravel deposits are in hydraulic contact in the area around Burlington. 
Elsewhere the aquifer is separated into distinct layers by intervening Glasford diamicton. The maximum thickness 
of the aquifer is 120 feet. This aquifer is the equivalent of the previously mapped Bloomington aquifer (Curry and 
Seaber 1990).

3. The Virgil aquifer, named for the town of Virgil, is located in west-central Kane County. The Virgil aquifer is 
composed of the Ashmore Tongue of the Henry Formation and sand and gravel deposits of the Glasford Formation 
(fig. 50). These coarse-textured units are in hydraulic contact near the center and eastern portion of the aquifer. In 
other parts of the aquifer, the Glasford diamicton separates the coarse-textured units. The aquifer is overlain by 
greater than 20 feet of Tiskilwa Formation, lies 50 to 200 feet below the land surface, and has a maximum thick-
ness of 125 feet. Because of the position of the Virgil aquifer within the sediment sequence, the aquifer is probably 
under confined conditions with a maximum thickness of 125 feet.
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Figure 51 Schematic diagram of the Hampshire aquifer.
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Figure 52 Schematic diagram of the Carpentersville aquifer.

4. The Gilberts aquifer, named for the town of Gilberts, is located in north-central Kane County. It is composed of 
the Ashmore Tongue of the Henry Formation and sand and gravel deposits of the Glasford Formation (fig. 50). The 
Gilberts aquifer is overlain by 50 to greater than 100 feet of Tiskilwa Formation and is 125 to 250 feet below the 
land surface. The aquifer is probably under confined conditions and is up to 100 feet thick. The St. Charles, Hamp-
shire, Virgil, and Gilberts aquifers share most of the same hydrostratigraphic units, but there is enough geographic 
separation between them to consider them as separate aquifers, even though there may be limited hydraulic con-
nection between the aquifers. 

5. The Carpentersville aquifer, named for the town of Carpentersville, is located in northeastern Kane County 
immediately below the ground surface and east of the Fox River. The Carpentersville aquifer is composed of the 
surficial sand and gravel deposits of the Henry Formation, the Beverly Tongue of the Henry Formation, the sub-
Batestown and sub-Yorkville tongues of the Henry Formation, the Ashmore Tongue of the Henry Formation, and 
the sands and gravel deposits of the Glasford Formation (fig. 52). All of these coarse-textured units have some 
hydraulic connection in the mapped extent of the aquifer in Kane County or to the east in Cook County. The upper 
sand and gravel units in the aquifer may not be fully saturated; therefore, the mapped thickness may be overes-
timated. The maximum thickness of the aquifer material is 180 feet. This aquifer is equivalent to the previously 
mapped Valparaiso aquifer (Curry and Seaber 1990).

6. The unnamed aquifers are composed of the surficial sand and gravel of the Henry Formation and/or the sub-Bat-
estown and sub-Yorkville tongues of the Henry Formation (fig. 50). Curry and Seaber (1990) had previously identi-
fied assemblages of these hydrostratigraphic units as the Kaneville aquifer (a member of the Elburn aquiformation). 
These units lack the horizontal continuity of a single aquifer but locally may meet the definition of major aquifer. 
Water-level data in the units constituting these aquifers are sparse, making generalized assessment of their satu-
rated thickness and hydraulic condition imprudent. The maximum thickness of these aquifer materials is 120 feet. 

The Quaternary aquifer map was constructed by compiling appropriate individual isopach (thickness) maps for 
each of the major sand and gravel units in the county where the units have some amount of inferred hydraulic 
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continuity. Hydraulic continuity was inferredd by generating maps where intervening fine-textured units were 
absent. The map depicts only those regions where the combined thickness of sand and gravel units is greater than 
20 feet. For example, the St. Charles aquifer was delineated by combining isopach maps of the sand and gravel 
deposits of the Ashmore Tongue (fig. 29) and the sand and gravel deposits of the Glasford Formation, the upper and 
lower coarse-textured units (figs. 35 and 37). The isopach maps of the sand and gravel deposits were compared with 
isopach maps of the upper and middle fine-textured units of the Glasford Formation (figs. 34 and 36) to identify 
areas where these intervening units were absent. The absence of these fine-textured units in portions of the mapped 
area were taken as evidence that hydraulic continuity exists between the coarse-textured units. The combined 
thicknesses were then superimposed on the bedrock topography map. The St. Charles aquifer was identified as the 
thick sand and gravel deposits in the vicinity of the St. Charles Bedrock Valley and its tributary bedrock valleys 
(fig. 53).

The Hampshire aquifer was delineated by combining isopachs of the Ashmore Tongue and the sand and gravel de-
posits of the Glasford Formation in the region west of Marengo Moraine. The combined thickness shown on these 
two isopach maps was compared to the isopach map of the Tiskilwa Formation. Where the Tiskilwa Formation is 
absent, the isopach map of the surficial sand and gravel deposits of the Henry Formation was added to the assem-
blage of aquifer materials. The map depicts areas where these units have a contiguous thickness of greater than 20 
feet (fig. 54).

The Gilberts and Virgil aquifers were delineated by combining isopach maps of the Ashmore Tongue and sand and 
gravel deposits of the Glasford Formation. The map depicts areas where these units have a contiguous thickness of 
greater than 20 feet (figs. 55 and 56).

The Carpentersville aquifer was delineated using isopachs for all of the coarse-textured Quaternary units east of 
the Fox River. The map depicts areas where these units have a contiguous thickness of greater than 20 feet (fig. 57).

The unnamed aquifers were delineated by combining isopachs of surficial sand and gravel of the Henry Formation 
and/or sand and gravel deposits associated with the Batestown and Yorkville members of the Lemont Formation. 
The map depicts areas where these units have a contiguous thickness of greater than 20 feet (fig. 58).

Application
Major Quaternary Aquifers, Kane County, Illinois (Dey et al. 2007b) shows areas where there is a high probability 
of obtaining greater than 70 gpm from a properly constructed well finished in one of the mapped aquifers. Areas 
where the aquifers are close to or greater than 100 feet thick are recommended as locations to begin searching for 
shallow high-capacity wells. Major Quaternary Aquifers, Kane County, Illinois (Dey et al. 2007b) is intended to 
be used for county-scale planning and as guide to exploration for developing shallow groundwater resources. As 
noted, this map does not identify areas where aquifer materials are present but less than 20 feet thick.This map 
should not be used as a substitute for site-specific work. The map is available at http://www.isgs.uiuc.edu/maps-
data-pub/icgm/pdf-files/kane-qa.pdf. A page-size version of the map is included in Appendix A4.

Bedrock Geology
Information on the topography of the bedrock surface and the composition of the uppermost bedrock unit was com-
bined to produce Bedrock Geology, Kane County, Illinois (Dey et al. 2007c). The map replaces the Interim Map 
of Bedrock Geology, Kane County, Illinois (Dey et al. 2005c). Additional data were used in creating the bedrock 
topographic surface and delineating the surfaces of the bedrock units.

The bedrock map was constructed by compiling from the geologic model all the bedrock units that are present at 
the bedrock surface, including Silurian age carbonate rock and Ordovician age Maquoketa Group and Galena-Plat-
teville Groups. Topographic or bedrock contour lines were superimposed on the bedrock units. These lines show 
the shape of the bedrock surface and features such as bedrock valleys. The larger bedrock valleys are named on the 
map. The isopach of the Silurian age rock was included as an inset map.

Application
This map can be used to identify the uppermost bedrock unit and the location of major bedrock valleys. Some im-
portant Quaternary aquifers, such as the St. Charles aquifer, are associated with bedrock valleys. As with all maps 
at a scale of 1:100,000, the map should not be used as a substitute for site-specific work. A page-size version of the 
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Figure 53 Distribution and thickness of the St. Charles aquifer in Kane County.
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Figure 54 Distribution and thickness of the Hampshire aquifer in Kane County.
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Figure 55 Distribution and thickness of the Virgil aquifer in Kane County. 
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Figure 57 Distribution and thickness of the Carpentersville aquifer in Kane County. 
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bedrock geology map is included in Appendix A5. The map is available at http://www.isgs.uiuc.edu/maps-data-
pub/icgm/pdf-files/kane-bg.pdf.

Aquifer Sensitivity
The map Aquifer Sensitivity to Contamination, Kane County, Illinois (Dey et al 2007d), is a representation of 
the potential vulnerability of aquifers in an area to contamination from sources at or near the surface. The U.S. 
Environmental Protection Agency (1993) defines aquifer sensitivity/contamination potential as “a measure of the 
ease with which a contaminant applied on or near the land surface can migrate to an aquifer. It is a function of the 
intrinsic characteristics of both the geologic materials comprising the aquifer as well as the overlying saturated and 
unsaturated material. It is independent of land use and the types of contaminant introduced.”

The method for classifying aquifer sensitivity used to produce the aquifer sensitivity map of Kane County (Dey et 
al., 2007d) was based on the mapping system developed by Berg (2001). The system uses depth to and thickness of 
the uppermost aquifer or aquifer material and relative permeability of overlying material to assign a classification 
rating. Aquifers are defined as geologic materials that are saturated and sufficiently permeable to yield economic 
quantities of water to wells or springs (Fetter 1994). In Kane County, shallow aquifers are generally composed 
of unlithified sand and gravel deposits or of bedrock units of fractured carbonates. For this map, sand and gravel 
deposits were defined as aquifers in areas where the units were greater than 5 feet thick (35 Illinois Administrative 
Code 620.210) and extended over at least a square mile of area. Carbonate bedrock of Silurian age was defined as 
an aquifer where it was the uppermost bedrock unit and greater than 15 feet thick (35 Illinois Administrative Code 
620.210). The Silurian rock is commonly fractured at its upper surface (Graese et al. 1988). Geologic materials that 
would be classified as aquifers but are above the water table and therefore not saturated were grouped with aquifers 
in the interpretation for this map because they still provide a conduit for the vertical flow of water and potential 
contaminants. Glacial diamicton (an unsorted mixture of gravel, sand, silt, and clay commonly called “till”), wind-
blown silt (loess), peat, silty and clayey river and lake sediment, shale, and unfractured carbonate bedrock are not 
considered aquifers because they are generally fine-grained and have limited potential to yield water to a well.

Aquifer sensitivity to contamination is assumed to decrease with depth. Studies in Minnesota (Klaseus et al. 1989) 
and Iowa (Libra et al. 1993) found a decrease in agricultural chemicals in water samples collected at a depth of 
greater than 100 feet. Schock et al. (1992) found that depth to uppermost aquifer was useful for predicting the oc-
currence of agricultural chemicals in drilled wells in rural Illinois, using depth intervals of less than 50 feet and 
greater than 50 feet. In a subsequent study, Mehnert et al. (2003) found that the depth to the uppermost aquifer was 
useful for predicting the occurrence of agricultural chemicals in monitoring wells in rural Illinois, using intervals 
of less than 20 feet, 20 to 50 feet, and greater than 50 feet.

Thicker aquifers provide a greater groundwater resource than do thinner aquifers, potentially yielding more water 
and utilization by more people. The importance of protection from contamination theoretically increases with aqui-
fer thickness. Thus, sensitivity to contamination classifications increased with aquifer thickness. Following Berg’s 
(2001) recommendation, aquifer thickness intervals used were 5 to 20 feet (or 15 to 20 feet for fractured carbonate), 
20 to5 0 feet, and greater than 50 feet.

The isopach maps of each coarse-textured lithostratigraphic unit mapped in Kane County (figs. 13, 18, 22, 25, 29, 
35, and 37) and the Silurian formations (fig. 42) were delineated using the thickness intervals given in the preced-
ing paragraph. Maps depicting depth to the upper surface of each aquifer were made by subtracting the elevation 
of the surface of the unit from the land surface. These maps were delineated using Berg’s (2001) depth-to-aquifer 
categories. The depth-to-aquifer map of each unit was combined with the aquifer thickness map of that unit, and 
individual aquifer sensitivity maps were created for each unit, again in accordance with the methods of Berg 
(2001). The final aquifer sensitivity map was generated by combining the individual sensitivity maps of each unit 
such that the stratigraphically uppermost unit is shown on the map. The resulting map had an aquifer sensitivity 
value for every node in the geologic model. Aquifer sensitivity values were reassigned to some nodes to simplify 
the map. For example, where one node of a given aquifer sensitivity value was completely surrounded by nodes 
sharing a different value, the interior node was reassigned to the value of the surrounding nodes. This reassignment 
was done on a case-by-case basis across the map. Edges of the map units were then smoothed using topography and 
uppermost geologic unit as a guide.
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The Haeger Member is a sandy loam diamicton with abundant, discontinuous lenses of sand and gravel and thin 
beds of silt and clay (Curry et al. 1997). It is not uniformly coarse enough to be considered aquifer material. 
However, the Haeger Member is coarse enough that its presence over an aquifer does not offer the same protection 
from contamination as an equal thickness of a finer-grained diamicton. Although the Haeger Member is treated as 
non-aquifer material for this aquifer sensitivity map, its presence at the land surface is uniquely noted due to the 
lower potential protection it offers underlying aquifers. The isopach map of the Haeger Member (fig. 26) was used 
to delineate the area where aquifer sensitivity may be affected. The aquifer sensitivity classification rates sequences 
from Map Unit A to Map Unit E in order of decreasing sensitivity to aquifers becoming contaminated.

Map Unit A: High Potential for Aquifer Contamination
Map Unit A is defined as areas where the upper surface of the aquifer is within 20 feet of the land surface and with 
sand and gravel or high-permeability bedrock aquifers greater than 20 feet thick. Map Unit A is classified as an 
area of high aquifer sensitivity. It is most prevalent in southern and northwestern Kane County and along the Fox 
River where the glacial drift is thin. In these areas, contaminants from any source can move rapidly through the 
sand and gravel deposits to wells or nearby streams. Land use practices should be very conservative in all areas 
mapped as Unit A.

Map Unit A1
Aquifers are greater than 50 feet thick and are within 5 feet of the land surface. Small patches of Unit A1 occur 
throughout the county. Notable occurrences are found northwest of Hampshire (as part of a large alluvial fan extend-
ing west of the Marengo Moraine and north of the Bloomington Morainic System (fig. 15)) and along reaches of the 
Fox River (where glacial drift is thin and fractured dolomite or thick sand deposits are at or very near ground surface).

Map Unit A2 
Aquifers are more than 50 feet thick and between 5 and 20 feet below ground surface. This map unit is not very 
common in Kane County.

Map Unit A3 
Aquifers between 20 to 50 feet thick occur within 5 feet of the land surface. Because of their similar definitions, the 
distribution of Unit A3 is in areas where Unit A1 is also mapped. It also is common in northern Kane County. 

Map Unit A4  
Aquifers are between 20 and 50 feet thick between 5 and 20 feet below the land surface. Unit A4 is much more 
common than similarly defined Unit A2. Large areas of Unit A4 also occur in southern Kane County associated 
with the Elburn Complex (fig. 15). 

Map Unit B: Moderately High Potential for Aquifer Contamination
Unit B is defined as areas where aquifers are within 20 feet of the land surface, and sand and gravel aquifers are 
between 5 and 20 feet thick or high-permeability bedrock aquifers are between 15 and 20 feet thick. Groundwater 
is sensitive to contamination due to the minimal barrier of diamicton or silt and clay. 

Map Unit B1 
Sand and gravel aquifers are between 5 and 20 feet thick, and high permeability bedrock aquifers are between 
15 and 20 feet thick; either type is within 5 feet of the land surface. This unit is common throughout the county. 
Notable occurrences include areas in the Elburn Complex (fig. 15) along Route 47 north of Sugar Grove and in 
outwash terraces along the Fox River.

Map Unit B2 
Sand and gravel aquifers are between 5 and 20 feet thick, and high permeability bedrock aquifers are between 15 
and 20 feet thick; either type is between 5 and 20 feet of the land surface This unit is found in patches throughout 
the county in association with Unit B1. Unit B2 is most common in the Elburn Complex (fig. 15) and in north-
central Kane County.

Map Unit C: Moderate Potential for Aquifer Contamination
In Unit C areas, aquifers are buried by 20- to 50-foot-thick, fine-grained deposits, including all diamicton units and 
silt and clay of the Equality Formation. The mantle of fine-grained material offers moderate protection for underly-
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ing aquifers from waste spreading or from septic systems. Schock et al. (1992) reported that pesticide and nitrate 
detections in Illinois were significantly fewer where aquifers were buried by 20 to 50 feet than where aquifers were 
shallower. 

Map Unit C1 
Aquifers are greater than 50 feet thick and buried by 20 to 50 feet of fine-grained material. Unit C1 occurs in iso-
lated patches throughout the county. It is most common in southeastern Kane County near the Fox River.

Map Unit C2 
Aquifers are between 20 to 50 feet thick and are buried by 20 to 50 feet of fine-grained material. This unit is wide-
spread in the Elburn Complex (fig. 15) 

Map Unit C3 
Sand and gravel aquifers are between 5 and 20 feet thick, and high-permeability bedrock aquifers are between 15 
and 20 feet thick, and either type is buried by 20 to 50 feet of fine-grained material. Again, these units are wide-
spread in the Elburn Complex (fig. 15). 

Map Unit D: Moderately Low Potential for Aquifer Contamination  
The probability that groundwater will become contaminated is moderately low in places where sand and gravel 
aquifers are buried by fine-grained deposits 50 to 100 feet thick. In Kane County, such areas occur below moraines. 

Map Unit D1 
Aquifers are more than 50 feet thick and are buried by 50 to 100 feet of fine-grained material. The largest mapped 
areas of Unit D1 occur in southeastern Kane County.

Map Units D2 
Aquifers are between 20 to 50 feet thick and are buried by 20 to 50 feet of fine-grained material. These units are 
widespread in the Bloomington Morainic System, Elburn Complex, and the Minooka and St. Charles Moraines 
(fig. 15).

Map Unit D3 
Sand and gravel aquifers are between 5 and 20 feet thick, and bedrock aquifers are between 15 and 20 feet thick 
and buried by 20 to 50 feet of fine-grained material. These units have a distribution similar to Unit D2.

Map Unit E: Low Potential for Aquifer Contamination
Map Unit E occurs in places where diamicton, lacustrine silt and clay, or shale is more than 100 feet thick. Dis-
continuous lenses of sand and gravel may occur in the diamicton, but they typically are not aquifers. The large 
area mapped as Unit E is associated with the Marengo Moraine and, to a lesser degree, the Bloomington Morainic 
System. Isolated patches of this unit occur throughout the rest of the county. 

Overprint Pattern: Sandy Diamicton (Haeger Member) at Land Surface
A stippled overprint pattern shows where the Haeger Member is at the land surface. Overprinted map units have a 
higher potential of sensitivity to contamination than the same map unit in areas without the stipple overprint pat-
tern. The Haeger Member occurs only in northeastern Kane County east of the Fox River.

Application
Kane County’s 2030 Land Resource Management Plan (Kane County 2004) recognized the vulnerability of the 
county’s water resources to contamination. Nine objectives for water resources management are articulated in the 
Plan (p. 104). The second objective addresses protecting the county’s groundwater resources. Aquifer Sensitivity to 
Contamination, Kane County, Illinois (Dey 2007d) is a useful tool for county-wide planning. The map should be 
used as a guide for decisions that have a potential to negatively impact groundwater. The map is based on gen-
eralized textural properties and assumptions about hydraulic characteristics of geologic materials and hydraulic 
gradients, but not results from water quality or groundwater flow analysis. Because of the generalizations used in 
preparing the map, any mapped unit may contain small areas of greater or lesser aquifer sensitivity to contamina-
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tion. This map should not be used as a substitute for evaluation of individual sites. It should not be enlarged. A 
page-size version of the map is included in Appendix A6. Also, the map is available at http://www.isgs.uiuc.edu/
maps-data-pub/icgm/pdf-files/kane-as.pdf.

sUMMARY
An improved three-dimensional geologic model was generated for Kane County and vicinity. The project database 
has been continually updated and now contains 40,138 water-well and boring records and other point data. Primary 
wells used in the mapping effort have been increased to 4,830. Lithostratigraphic assignments increased 10 to 50% 
for most units in Kane County, and the average increase was about 20% for all units compared to the interim maps. 
Percent increases for lithostratigraphic assignments to units outside Kane County but throughout the study area 
were similar. The result is an integrated model of the shallow geology of Kane County that is a great improvement 
over previous mapping efforts and specifically constructed to meet the needs of county-scale groundwater planning 
and management. The geometry of the major Quaternary and shallow bedrock units has been mapped using a large 
quantity of reliable data. Previous mapping efforts have provided a solid conceptual framework to build upon but 
resulted in a suite of independent surficial geologic maps and no integrated delineation of the subsurface geology. 
The model and maps described in this report provide Kane County and other users robust and reliable tools to 
guide decisions that involve water-related issues and other environmental concerns.

Findings from this report have been shared with ISWS staff for their use in completing the Computer Flow Models 
of Aquifer Systems Used in Kane County and Supporting Hydrologic Database, which is currently in progress 
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APPenDIX A1: eVALUAtInG tHe ACCURACY oF tHe  
GeoLoGIC MoDeL
The three-dimensional geologic model predicts the distribution and thickness of lithostratigraphic units. As with 
any geologic map, it is inevitable that the geologic model will contain some errors. These errors will be due to (1) 
unidentified errors in the data, (2) areas with low data density, (3) generalizations in the texture of the lithostrati-
graphic units, and (4) generalizations in the thickness of each unit. Unfortunately, it is very difficult to estimate the 
distribution of these errors and their impact on the accuracy of the resultant geologic model. It is difficult, therefore, 
to calculate the accuracy of the model at any location. Most of the existing methods for evaluating the accuracy of 
geologic maps rely on statistical assumptions that do not use much geologic knowledge (Journel 1994, Chiles and 
Delfiner 1999). We feel that it is critical to integrate the geologic knowledge gained from mapping into any evalua-
tion of geologic map accuracy. For this study, we have explicitly incorporated the geologic knowledge gained from 
this project in our evaluation of the accuracy of the geologic model of Kane County. Our evaluation considered 
limitations in the geologic model’s accuracy from the four identified sources of error. 

Geologic Map errors due to errors in the Data
The main source of geologic information used for this project was drillers’ logs from domestic water wells. The 
accuracy of these logs is impossible to quantify precisely. Review of drillers’ logs for this project suggested there 
were likely to be reporting errors in the depth at which specific units were encountered and in the texture assigned 
to the units. The evaluation of large numbers of drillers’ logs revealed close correspondence in the general descrip-
tions between many of the well logs and demonstrated the usefulness of these records for estimating the location 
and thickness of units that occur over areas greater than several square miles. The records likely are increasingly 
less reliable as they are applied to smaller land areas. Because the map area covers almost 650 square miles, the 
water-well drillers’ logs are probably reliable for identifying the major geologic units, their occurrence, and thick-
ness. 

In addition to revealing limitations in identifying small deposits, comparison of material descriptions between 
drillers’ logs and core descriptions from ISGS staff suggest that water-well drillers tend to make more systematic 
errors in reporting specific textures of geologic deposits. For example, they tend to miss fine sand deposits, silt 
deposits, and thin sand deposits and tend to report more clay than is observed in detailed core sample descriptions. 

To summarize the expected impacts of data errors on the accuracy and utility of the geologic model, these records 
appear very useful for identifying and correlating extensive glacial till and sand and gravel deposits greater than 
about 5 feet thick, sinuous geologic deposits that are more than about 0.5 miles wide and several miles long, and 
bedrock deposits. These records appear generally unreliable for accurately predicting the location of glacial depos-
its that are less than 5 feet thick, narrow and sinuous, less than about 0.5 miles wide, or composed primarily of silt 
or fine sand. 

The consequences of these limitations to application of the geologic model to county-scale groundwater flow mod-
eling are completely consistent with the mapping goals and are generally insignificant. The data seem sufficiently 
accurate to identify the major aquifer and non-aquifer deposits. It is important to note that within these accuracy 
bounds, however, the model is likely to miss thin, continuous sand or gravel deposits that could be several miles 
long. While these deposits, if present, will be insignificant to most county-scale predictions of flow, they might play 
an important role in larger flow paths if they connect larger aquifers that are otherwise hydraulically disconnected. 
In addition, if these smaller deposits are present, they would represent preferential flow channels, which could be 
significant to groundwater flow on the scale of a few townships. 

Geologic Map errors due to Variations in Data Density
The target data density for this project was 1 point per ¼ mile. The intent of this data density was to ensure consis-
tent identification of map features that are generally over 1 to 2 miles square miles in extent. This strategy was, in 
general, very successful, and the model appears to be reliable for identifying geologic features exceeding this size. 
There are some mapping units and areas of the county, however, where data densities do not meet the 1 point per 
¼ mile goal. In general, the deeper geologic units are less completely characterized because fewer wells penetrate 
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to their depth. This results in a general decrease in data density with depth. This situation is mostly a problem with 
regard to the Glasford Formation within the glacial deposits and all of the bedrock formations. Because the bedrock 
formations are much more uniform, and we are not generally describing rock-type variations within any bedrock 
unit, the lower data densities within the bedrock formations do not impact the accuracy of the bedrock maps. The 
lower data densities in parts of the complex Glasford Formation, however, do reduce the accuracy of the model. 

To summarize the expected impacts of variations in data density on the accuracy and utility of the geologic model, 
most of the glacial deposits have a data density for most of the county that meets the stated goals. These units are, 
therefore, expected to be very accurate in displaying thickness variations that are larger than 2 square miles. The 
accuracy of the model in regard to the Glasford Formation fine- and coarse-textured layers is expected to identify 
variations of this size fairly well, but it is expected that there will be several areas where the model identifies only 
variations in the range of about 5 to 10 square miles. 

Part of the difficulty in assessing the impact of variations in data density on model accuracy is that, within the 
county, there are probably some thin, sinuous deposits, or portions of deposits, that are much less than 2 miles wide 
and longer than 3 miles. These features will not be accurately represented in the model unless they have been pen-
etrated by several wells along their length, and this scenario is unlikely. Undetected sinuous features such as these 
are likely to be somewhat more of a problem within the Glasford Formation. It is important to note that although 
these thin, sinuous features will not be reliably identified in these maps, the designed data density suggests that 
they were never intended to be reliably identified. That is, this limitation was designed into the study and should 
not be interpreted as a shortcoming of the model. 

The consequences of the data density accuracy on the groundwater flow modeling and water management deci-
sion making are, in general, positive and suggest that data density will not contribute to errors in the groundwater 
flow models. The impacts of reduced Glasford Formation accuracy are likely to be of concern and could negatively 
impact the reliable estimation of flow through this deposit. This impact is important, as the Glasford is typically 
immediately above the bedrock surface and fills all of the bedrock valleys. Inaccuracies in the distribution and 
character of this unit could impact estimations of flow in bedrock valleys and estimates of recharge to bedrock 
aquifers, both of which affect the regional flow budget and potentially regional management decisions. 

It is worth noting that although this level of accuracy is very close to the designed accuracy data density goals, the 
inability of the geologic model to identify thin, sinuous features could pose significant problems for prediction of 
local groundwater flow and could result in the selection of inappropriate local management goals. These errors 
and their consequences could be remediated through more detailed geologic investigations in relevant areas of the 
County.

Geologic Map errors due to Generalizations  
in texture of Lithostratigraphic Units
The generalizations made in defining the lithostratigraphic mapping units affect the accuracy of the resultant 
geologic maps. In many cases, the lithostratigraphic units contain relatively thin layers of limited areal extent that 
have textures very different from the bulk texture of the unit. For example, fine-grained tills often have thin sand 
layers or lenses within them. Sand and gravel deposits often contain thin lenses of clay, silt ,or diamicton. The ISGS 
field mappers are aware of the potential occurrence of these lenses, which are common to Illinois glacial sediments. 
These variations in texture can have important consequences for groundwater flow and were considered in this 
evaluation of map accuracy. 

Texturally, the Ashmore Tongue consists predominantly of medium to coarse sand with gravel, with locally signifi-
cant occurrences of fine-textured deposits near the top of the unit. The sub-Batestown and sub-Yorkville tongues of 
the Henry Formation predominantly contain fine- to medium-grained sand with some gravel, with locally occur-
ring layers of fine-textured deposits near the top of the units. The fine-textured deposits within the sub-Batestown 
and sub-Yorkville tongues are not as common and tend to be thinner than those in the Ashmore Tongue. This 
means that, locally, a significant portion of the mapped Ashmore thickness and a portion of the mapped sub- Bat-
estown and sub-Yorkville tongues thicknesses are not composed of sand and gravel. Because the sub-Yorkville 
tongue is more discontinuous and generally thinner than the sub-Batestown tongue, when present, the fine-grained 
layers are likely to represent a larger fraction of the total thickness for the sub-Yorkville tongue than for the sub-
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Batestown tongue. The actual resulting overestimation of thickness for each unit will depend on the thickness and 
occurrence of the fine-textured sediments. Because these fine-grained layers within the three sand and gravel units 
are only present locally and then infrequently recorded within the well records, we cannot reliably estimate the 
errors in thickness that these textural generalizations create. We can, however, estimate the likely relative impact 
to groundwater flow modeling. Errors in sand unit thickness because of these textural generalizations should be 
considered when the geologic model is used as input for groundwater flow modeling. Groundwater modelers should 
recognize and make accommodations for the possibility of textural variations within each unit as they assign 
hydraulic properties. Recognition of and accommodation for the impacts of textural generalizations on the distribu-
tion of hydraulic properties in the aquifers could significantly reduce any errors that might propagate into ground-
water flow modeling results. The following evaluation summarizes the potential impacts of textural generalizations 
on errors in groundwater flow modeling results.

Hydraulic conductivity is a measure of the ease with which water can flow through a geologic deposit. Because the 
hydraulic conductivity of these glacial deposits is related to their texture, it is likely that errors due to the textural 
generalizations will result in an overestimation of the assigned average hydraulic conductivity for each of these 
three sand units. Transmissivity is a measure of the horizontal flow of water to a well and is calculated by multiply-
ing hydraulic conductivity by the thickness. Although textural generalizations within the sand units will result in 
potentially significant errors within the thickness and hydraulic conductivity estimates, the errors in transmissiv-
ity will be significantly larger. This is because errors in transmissivity due to the textural errors are estimated by 
multiplying the errors in thickness and hydraulic conductivity. 

Errors in hydraulic conductivity and transmissivity estimates are expected to follow the same trends as the er-
rors in thicknesses. Errors for all of these properties are expected to be proportionally greater within the Ashmore 
Tongue than within the sub-Batestown or sub-Yorkville tongues. The errors within the sub-Yorkville are expected 
to be greater than those within the sub-Batestown. 

The errors in hydraulic conductivity and transmissivity might be significant enough to impact the reliability of 
county-wide groundwater flow modeling within the Ashmore and possibly the sub-Yorkville tongue. Errors in 
hydraulic properties due to textural generalizations would likely pose a larger problem for the reliability of more 
localized groundwater flow modeling. However, because the actual occurrence of fine-grained layers within these 
sand and gravel deposits is unknown, it is impossible to know whether their occurrence is frequent enough to cre-
ate significant errors in either the estimates of hydraulic properties or the groundwater flow modeling results. Addi-
tional field work could be conducted to target high priority areas and further evaluate the occurrence and potential 
importance of fine-grained layers within these coarse-textured units.

The textural generalizations within the fine-textured units have a significantly different impact than textural gen-
eralizations within the coarse-textured units. Texturally, the Tiskilwa Formation tends to have lenses of sand and 
gravel deposits near the base. Also, the Batestown Member can have thin sand and gravel deposits near the base 
of the unit, but these are much less likely than in the Tiskilwa Formation. The Yorkville Member can contain thin 
deposits of sand and gravel near the base, but, like the Batestown Member, these deposits are less likely than in 
the Tiskilwa Formation. The consequence of these textural variations on groundwater flow modeling would be an 
underestimation of leakance or vertical flux of water through these units. Even so, the size of the errors in leakance 
estimation would be expected to be small. Therefore, the net impact of these textural variations on groundwater 
flow modeling will be insignificant, and any significant textural variations within a single till unit will be corrected 
for within the calibration stage of the groundwater flow modeling. 

Geologic Map errors due to Generalizations in thickness
Evaluating errors in the geologic model due to generalizations, or simplifications, in the thickness of each deposit is 
a more difficult task than evaluating the other sources of map error. Geologists routinely simplify the thickness of 
deposits in maps because it is impossible to have enough data to describe the thickness of any buried deposit with 
100% reliability. The amount of simplification in a geologic map depends on the density and accuracy of available 
data and the complexity of the geologic deposit being mapped. As with the actual thickness values, the amount and 
location of errors in thickness predictions are impossible to know with 100% reliability. There are a few established 
methods, however, that can be used to estimate the amount and location of errors in thickness of individual deposits. 
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We chose two standard statistical methods, semivariogram modeling and stochastic simulation, and applied them 
in a novel way to estimate the errors in thickness for each unit. Semivariogram modeling allows us to describe the 
variations in thickness across the County in a way that recognizes any geologically relevant patterns of variation. 
Importantly, the descriptions provided by the semivariogram modeling avoid the simplifications in thickness that 
we are trying to characterize. Stochastic simulation is a modeling method that allows us to create a large number of 
different versions of thickness or isopach maps of any geologic unit. Each version, or simulated isopach map, hon-
ors the data values and contains the variability described by a semivariogram model. Stochastic simulation allows 
us to produce many different isopach maps, all of which avoid the simplifications in thickness that are included in 
isopach map from the geologic model. This characteristic allows us to use these simulated isopach maps to charac-
terize the errors contributed by the originally mapped simplifications in thickness. 

For this process, the mappers and modelers worked together to analyze how the thickness of the units changed 
across the County. The insights gained from this analysis were used with the semivariogram modeling and stochas-
tic simulation to estimate the amount and locations of error in the isopach maps. The typical use of stochastic simu-
lation in evaluating error relies solely on semivariogram models of deposit thicknesses that were calculated from 
the water-well data. We modified this approach by conducting a second round of simulations. This second round of 
simulations relied on semivariogram models that were calculated from the original isopach maps for select units. In 
general, the water-well data had more local variability in thickness than the original maps did; the semivariogram 
models from the well data reflected this greater variability, as did the resulting isopach maps from the simulations. 

This modified approach to stochastic simulation provided better insight into the possible range of errors throughout 
the County than would have resulted from the typical simulation approach. The simulations conducted based solely 
on the well data values suggested larger errors in predicted thickness, at more locations, than did the simulations 
based on the well data and isopach maps from the geologic model. The simulation results also allowed us to iden-
tify where the units were likely to exceed various thickness thresholds (e.g., probability of exceeding 10 feet thick). 
Evaluated together, the complete collection of simulation results is a powerful tool for helping us understand where 
the thicknesses of the geologic units are most accurate. 

For the semivariogram modeling and stochastic simulation, we used the Isatis software package (Geovariances, 
Inc., www.geovariances.com). Analysis was performed on four of the more important geologic units; the sub-
Yorkville tongue of the Henry Formation, the Batestown Member of the Lemont Formation, the Tiskilwa Forma-
tion, and the Ashmore Tongue of the Henry Formation. Accuracies of thickness maps within these four units 
should be similar to the accuracy of thickness maps for other units, so the four can be considered representative of 
the other units in the geologic model.

A full discussion of this method and presentation of all results will be published in a separate report. This present 
report briefly summarizes the results obtained from this analysis. As a general observation, because the isopach 
maps from the geologic model represent simplifications of the thickness, even before running the simulations, 
we can predict that the errors in these maps will result in localized overestimations and underestimations of the 
total thickness of each unit. Overestimations of thickness of geologic units may result in overestimations of the 
transmissivities of the coarse-textured units and underestimations of the leakage rates through fine-textured units. 
Conversely, underestimations of the thickness of geologic units may result in the underestimation of transmissivi-
ties in course-textured units and overestimation of leakage through fine-textured units. The size of these errors will 
be dependent on the average thickness of the specific unit and the observed or predicted variability in that thick-
ness. As noted earlier, the distribution of data points is dense enough to generally meet the goal of one point every 
quarter mile. This data density limits the error in thickness estimates to local variations. Although the magnitude 
of these local variations can be significant for some units, the spatial size of these errors is going to be small. The 
deeper units have the potential for some slightly larger areas where increased errors might occur, but even in the 
worst case, these errors would not pose significant impacts to county-wide groundwater management decisions. 

The remainder of this section will describe the general range in simulated thickness predictions for each unit, in-
cluding estimates of where the units will exceed specific thickness values, estimates of where the units will be less 
than 1 foot thick, and the likely importance of errors in transmissivity or leakance on groundwater flow modeling 
results. The detail provided in the remainder of this section is intended to provide insight that might be relevant to 
more localized groundwater flow modeling or groundwater management decisions.
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In all cases, sensitivity analyses of transmissivity or leakance could be conducted on sand and gravel deposits or 
tills, respectively, to provide insight on the vulnerability of the groundwater flow modeling results to errors in 
estimated thickness. Alternatively, additional field work could be conducted at targeted locations to measure the 
thickness distributions for specific units in detail. This information could be used to improve the geologic maps, 
to revise the estimates of thickness errors based on these improved maps, and to revise the estimates of errors in 
transmissivity and leakage based on the improved thickness estimates.

sub-Yorkville tongue, Henry Formation
Figures A1 and A2 show two possible distributions of the sub-Yorkville tongue of the Henry Formation. Figure A1 
is an example of a simulation map where the local variability in thickness is low, similar to the published thickness 
map. Figure A2 shows a map with more local variability, similar to that found in the thickness values from the well 
logs. Figures A3 and A4 provide estimates of where the sub-Yorkville tongue sands are thicker than 10 or 20 feet, 
respectively. Importantly, there are very few areas where the sand is expected to be greater than 20 feet thick, and 
the simulation results suggest these areas are usually less than 1 square mile. The simulation results also support 
the idea that much of the area underlying the Yorkville till will contain some sub-Yorkville sand and gravel depos-
its, although most of this deposit will be less than 10 feet thick. Figure A5 shows that much of the depositional area 
for this sand has a low to moderate probability of being less than 1 foot thick. 

The simulation results illustrate the large amount of local variation in thickness within the sub-Yorkville tongue. 
Because the data density describing this unit is so high, it is unlikely that errors in transmissivity due to errors in 
thickness estimates will have any negative impact on the county-wide groundwater flow modeling results. This unit 
is thin and discontinuous and is only present in the eastern third of the county. Because of the limited thickness 
and distribution of this unit, it is unclear how the errors in thickness, and subsequent errors in transmissivity, might 
impact more localized groundwater flow modeling.

Batestown Member, Lemont Formation
Figures A6 and A7 show two possible distributions of the Batestown Member of the Lemont Formation. Figure A6 
is an example of the simulation results where the local variability in thickness is low, similar to the isopach map 
from the geologic model. Figure A7 is an example of Batestown thickness map with large local variability. In figure 
A6, the thickest and thinnest parts of the formation are larger, less variable, and more contiguous than these same 
areas in figure A7. Figures A8 and A9 provide estimates of where the Batestown Member is likely to be thicker 
than 10 and 20 feet, respectively. Figure A10 shows the likelihood that the Batestown Member is less than 1 foot thick. 
Importantly, these figures suggest that Batestown is significantly thicker in the western two thirds of the county than in 
the eastern third, and a significant portion of the unit in the eastern third of the county is thinner than 1 foot. 

Both figures A6 and A7 suggest that the western portion of the Batestown Member has a significant amount of 
local variability in thickness. The relative thinness of much of the Batestown Member suggests that these localized 
variations in thickness might often represent a large fraction of the deposit. The data density for defining this unit 
is high, suggesting that errors are typically localized and not expected to miss either a regionally significant thick 
zone or a complete absence of the Batestown. Given the large variations in local thickness, however, it seems likely 
that the leakance through the Batestown Member may be overgeneralized with respect to local estimates, which 
might result in this unit being seen as a larger barrier to flow than is realistic. Difficulties in characterizing flow 
through diamictons using groundwater flow models suggest that focused field observations of water levels and age 
dating of groundwater samples would be the best ways to evaluate the hydrologic importance of localized errors in 
thickness of the unit.

tiskilwa Formation
Figures A11 and A12 show two possible distributions of the Tiskilwa Formation. Because the thickness in Tiskilwa 
is so locally uniform based on the well log data, these end members of the Tiskilwa thickness distribution are very 
similar. Both maps show a significant amount of local variation in and east of the Marengo Moraine. Most of the 
remainder of the county seems to have very little local variation in thickness. Figures A13 and A14 show the likeli-
hood that the Tiskilwa Formation is thicker than 20 feet and 250 feet, respectively. Figure A15 shows the likelihood 
that the Tiskilwa Formation is thinner than 1 foot. 
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Figure A1 Simulation map of the thickness of the sub-Yorkville tongue of the Henry Formation showing 
small local variability.
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Figure A2 Simulation map of the thickness of the sub-Yorkville tongue of the Henry Formation showing 
large local variability.
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Figure A3 Probability that the sub-Yorkville tongue is greater than 10 feet thick.
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Figure A4 Probability that the sub-Yorkville tongue is greater than 20 feet thick.
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Figure A5 Probability that the sub-Yorkville tongue is less than 1 foot thick.
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Figure A6 Simulation map of the thickness of the Batestown Member of the Lemont Formation showing 
small local variability.
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Figure A7 Simulation map of the thickness of the Batestown Member of the Lemont Formation showing 
large local variability.
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Figure A8 Probability that the Batestown Member diamicton is greater than 10 feet thick.
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Figure A9 Probability that the Batestown Member diamicton is greater than 20 feet thick.
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Figure A10 Probability that the Batestown Member diamicton is less than 1 foot thick.
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Figure A11 Simulation map of the thickness of the Tiskilwa Formation diamicton showing small local 
variability.
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Figure A12 Simulation map of the thickness of the Tiskilwa Formation diamicton showing large local 
variability.
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Figure A13 Probability that the Tiskilwa Formation diamicton is greater than 20 feet thick.
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Figure A14 Probability that the Tiskilwa Formation diamicton is greater than 250 feet thick. This map 
is based on step-one simulation results.



102

0.01

1.00
0.80
0.60
0.41
0.21

N

SCALE 1:250 000

5 50

5 0 5 10 MILES

10 KILOMETERS

N

SCALE 1:250 000

5 50

5 0 5 10 MILES

10 KILOMETERS

Figure A15 Probability that the Tiskilwa Formation diamicton is less than 1 foot thick. This map is 
based on step-one simulation results.
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Errors associated with the thickness of the Tiskilwa Formation in the geologic model may contribute to errors in 
the estimated leakance characteristics of this unit. Because most of the large variations in the Tiskilwa thickness 
are local in extent and tend to be concentrated around the thickest parts of the deposit, the impacts of these errors 
in thickness on the groundwater flow are likely to be insignificant on a county-scale. The large local variations in 
thickness around the Marengo Moraine may contribute to levels of error in leakance estimation that are not relevant 
to regional water management concerns. Difficulties in characterizing flow through diamictons using groundwater 
flow models further suggest that focused field observations of water levels and age dating of groundwater samples 
would be the best ways to evaluate the importance of potential errors in texture and thickness of the Tiskilwa For-
mation.

Ashmore tongue, Henry Formation
Figures A16 and A17 show two possible distributions of the Ashmore Tongue of the Henry Formation. Figure U16 
is an example of a simulation map where the deposit is more continuous and the local variability in thickness is 
low, similar to the unit’s appearance on the published thickness map. Figure U17 shows a map where the deposit is 
very discontinuous with much more local variability, similar to that found in the thickness values from the well logs. 

Figures A18 and A19 provide estimates of where the Ashmore Tongue sands are thicker than 10 or 20 feet, re-
spectively. Figure A20 shows an estimate of where the Ashmore is less than 1 foot thick. A large portion of the 
Ashmore in the western third and much of the northeastern quarter of the county is estimated as being generally 
greater than 10 feet thick. Based on the simulation results, only a fraction of these same areas have a greater than 
60% chance of being greater than 20 feet thick. The simulations suggest that most of the southern tier of townships 
and much of the central and southeastern portions of the county have a significant likelihood of being less than 1 
foot thick. 

The large range in continuity and local variability among the simulation maps suggests a larger uncertainty within 
this unit than other units. This larger uncertainty is due to a much lower data density than the targeted one point 
per ¼ mile. The simulation map with the more continuous and less variable distribution (fig. A16) suggests that the 
majority of the county has no Ashmore sand. The Ashmore within this map is present in larger bodies, generally 
over 2 square miles in extent, and often much larger. The map showing less continuous and more variable distri-
bution (fig. A17) suggests that a similarly large percentage of the county has no Ashmore, but, when present, the 
Ashmore is often found in small bodies, generally under 1 square mile in extent, and often much smaller. These 
two examples suggest very different possibilties for Ashmore continuity that are likely to result in distinctly dif-
ferent groundwater flow characteristics. In addition to the uncertainty in the continuity of the Ashomre, the overall 
large uncertainty of thickness within the Ashmore may translate into large errors in transmissivity estimates. The 
uncertainty within the Ashmore can be reduced through targeted field investigations.

summary
The three-dimensional geologic model predicts the occurrence of geologic lithostratigraphic units. As with any 
geologic map, it is inevitable that the geologic model contains some errors. Identified sources of errors were (1) 
unidentified errors in the data, (2) areas with low data density, (3) generalizations in the texture of the lithostrati-
graphic units, and (4) generalizations in the thickness of each unit. Although it is very difficult to estimate the 
distribution of these errors and their impact on the accuracy of the resultant geologic model, we have tried to sum-
marize the potential effect of errors from these four sources. In general, the results from the analysis show that the 
accuracy of the geologic model is sufficient to meet its design goals for use as a county-scale tool for water resource 
management. Potential errors in the geologic model should be taken into account when using the geologic model as 
input for a groundwater flow model. Errors related to generalizations of texture and thickness of the Ashmore and 
sub-Yorkville tongues of the Henry Formation, in particular, may be investigated through the groundwater flow 
model calibration process. Uncertainties in map units due to low data density and generalizations in thickness can 
be reduced through targeted field investigations.



104

1.00

Thickness (feet)

80.00

64.20

48.40
32.60
16.80

N

SCALE 1:250 000

5 50

5 0 5 10 MILES

10 KILOMETERS

Figure A16 Thickness of the Ashmore Tongue of the Henry Formation showing small local variability. 
This map is the 50th percentile map when Step 1 results are sorted on total thickness.
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Figure A17 Thickness of the the Ashmore Tongue of the Henry Formation showing large local variabil-
ity. This map is the 50th percentile map when Step 2 results are sorted on total thickness.



106

0.01

1.00

0.80

0.60
0.41
0.21

N

SCALE 1:250 000

5 50

5 0 5 10 MILES

10 KILOMETERS

Figure A18 Probability that the Ashmore Tongue is greater than 10 feet thick. This map was based on 
the Step 2 simulation results.
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Figure A19 Probability that the Ashmore Tongue is greater than 20 feet thick. This map was based on 
the Step 2 simulation results.
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Figure A20 Probability that the Ashmore Tongue is less than 1 foot thick. This map was based on the 
Step 2 simulation results.
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Surficial Fine-textured Layer

This layer is a compilation of the surface and near surface 
deposits of the Equality Formation, Grayslake Peat and 
fine-textured facies of the Cahokia Formation. The Equality 
Formation consists of silt, clay and fine sand that were 
deposited in lakes under glacial and postglacial conditions. 
Grayslake Peat consists of peat, marl and sand. Fine-textured 
occurrences of the Cahokia Formation is composed of silt, clay 
or diamicton and was deposited by slow moving water along 
streams and rivers. All three units tend to occupy low lying areas 
on the landscape and often occur in association in Kane County.

Henry Formation (surficial deposits)

Poorly sorted sand and gravel and well sorted sand, included 
in this unit are coarse-textured facies of the Cahokia Formation 
and surficial deposits of the Wasco facies of the Henry 
Formation. The Surficial Henry Formation is up to 90 feet thick 
in Kane County and occurs along rivers and streams and as 
channel and fan deposits in front of moraines.

Haeger Member of the Lemont Formation

Sandy loam diamicton (an assorted mixture of gravel, sand, 
silt and clay commonly called till) with abundant discontinuous 
lenses of sand and gravel and thin beds of silt and clay. 
Although occupying a very small part of Kane County, the 
Haeger Member constitutes much of the surficial diamicton of 
McHenry County. The Haegar Member forms the Woodstock 
Moraine (fig. 2).

Beverly Tongue of the Henry Formation

Stratified sand and gravel overlain by the Haeger Member 
diamicton. The Beverly tongue is up to 90 feet thick in 
Kane County.  

Yorkville Member of the Lemont Formation

Gray clay to loam diamicton. Three textures are recognized, 
including a lower clay, a middle loam and an upper silty clay. 
The Yorkville Member forms the St. Charles and Minooka 
Moraines (fig. 2). The diamicton is up to 100 feet thick in Kane 
County.

Unnamed Tongue of the Henry Formation

Sand and gravel overlain by the Yorkville Member. This 
unnamed sand and gravel is up to 50 feet thick in Kane 
County.

Batestown Member of the Lemont Formation

Loam to silt loam diamicton. The Batestown Member 
contains numerous beds of sand and gravel and forms the 
Elburn Complex (fig. 2). The diamicton is up to 90 feet thick 
in Kane County.

Unnamed Tongue of the Henry Formation

Sand and gravel overlain by the Batestown Member. This 
unit is more 70 feet thick in parts of Kane County.

Tiskilwa Formation

Reddish brown to gray clay loam to loam diamicton that 
contains lenses of gravel, sand silt and clay. The 
Tiskilwa Formation forms the Bloomington and Marengo 
Moraines (fig. 2) and is as much as 270 feet thick in 
Kane County.

Ashmore Tongue of the Henry Formation

Stratified sand and gravel overlain by the Tiskilwa 
Formation. The Ashore Tongue is over 80 feet thick in 
northwest Kane County.

Glasford Formation

The lower fine-textured layer consists of diamictons, silts, 
and clays, mostly occurs in the bedrock valleys.

Bedrock Surface

The bedrock surface varies in composition from Silurian 
Age dolostone and Ordovician Age shale, dolostone and 
limestone (Dey et al. 2007d).

Glasford Formation

The Glasford Formation was separated into 5 hydrogeologic 
layers for this model, three fine-textured layers and two 
coarse-textured layers. The upper fine-textured layer is consists 
of diamictons, silts and clays, it includes occurrences of the 
Robein Silt and some occurrences of the Peddicord Tongue of 
the Equality Formation. Though the Robein is younger than the 
Glasford Formation, it is an important marker bed in delineating 
the overlying Wisconsin Episode materials from the underlying 
Illinois Episode materials such as the Glasford Formation.

Glasford Formation

The upper coarse-textured layer consists of sands and 
gravels.

Glasford Formation

The middle fine-textured layer consists of diamictons, silts, 
and clays.

Glasford Formation

The lower coarse-textured layer consists of sands, gravels, 
and boulders. Occurs as a basal unit in contact with bedrock 
in portions of Kane County and is thickest in bedrock 
valleys.

APPenDIX A2: tHRee-DIMensIonAL GeoLoGIC MoDeL, 
KAne CoUntY, ILLInoIs
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APPenDIX A5: BeDRoCK GeoLoGY,  
KAne CoUntY, ILLInoIs (see pp. 67–74)
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APPenDIX A6: AQUIFeR sensItIVItY to  
ContAMInAtIon, KAne CoUntY, ILLInoIs (see pp. 74–77)
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