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interpretations presented in this document and accept no liability for the consequences

of decisions made by others on the basis of the information presented here. The geologic
interpretations are based on data that may vary with respect to accuracy of geographic
location, the type and quantity of data available at each location, and the scientific and
technical qualifications of the data sources. Maps or cross sections in this document are
not meant to be enlarged.

ROAD CLASSIFICATION

Primary highway,
hard surface

Light-duty road, hard or
improved surface

Secondary highway,
hard surface

Unimproved road

O Interstate Route B U.S. Route

Q State Route

QUATERNARY DEPOSITS

Description

Unit

Interpretation

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

Fill or disturbed earth material

Peat and muck (black and
brown); interbedded sand, silty
clay (gray) and marl (white to light
gray); less than 10 feet thick in
most places

Sand and gravel; well-sorted
sand and lenses of peat, grading
laterally to organic-rich
fossiliferous silt and clay; as much
as 40 feet thick in the Fox River
valley; generally less than 3 feet
thick in smaller upland valleys

Disturbed ground
&

Grayslake Peat

Cahokia Formation

C

Disturbed land; embankments
and mounds (gray); pits and
quarries (diagonal lines)

Decomposed wetland
vegetation and sediment in
depressions and on slopes
associated with discharge of
groundwater

Floodplain alluvium along rivers
and streams

HUDSON AND WISCONSIN EPISODES (25,000 years B.P. to present)

Silt, clay, and fine sand; layered
to massive; gray to brown,
fossiliferous in many places.
Surficial deposits are generally
less than 20 feet thick and are at
least 33 feet thick below Crystal
Lake

Fine facies; sand, fine to
medium, uniform to stratified;
lenses of fossiliferous silt, loam,
gravelly sand, and diamicton at
base; yellowish brown to gray; as
much as 38 feet thick

WISCONSIN EPISODE (~1

Sand and gravel, or sand;
lenses of silt and clay or
diamicton; yellowish brown to
brown; about 30 feet thick as
channelized deposits along Fox
River, from less than 10 to more
than 180 feet thick as proglacial
outwash in fan deposits in front of
and below the Woodstock
Moraine (fig. 4, sheet 3)

Diamicton; sandy loam to loam;
dolomite-rich; usually oxidized
yellowish brown; includes lenses
and layers of sand and gravel; in
most places, less than 15 feet
thick; in some areas, Haeger
Member diamicton is buried by as
much as 20 feet of sand and
gravel (Henry Formation)

Sand and gravel below the
Haeger Member; less than 15 feet
thick west of the Fox River and as
much as 140 feet thick in the
subsurface east of the Fox River

Diamicton; silty clay, silty clay
loam, and clay; gray, oxidizing to
yellowish brown; includes layers
of sand and gravel, silt, and silty
clay; as much as 80 feet thick

Sand and gravel below the
Yorkville Member; as much as 60
feet thick

Diamicton; sandy loam to loam
with abundant cobbles; gray to
grayish brown, oxidizing to
yellowish brown to brown;
includes layers of sand and gravel
or silt and sorted sediment; as
much as 50 feet thick

Sand and gravel below the
Batestown Member; as much as
35 feet thick

Diamicton; clay loam to loam
(roughly equal amounts of sand,
silt, and clay) with lenses of sand
and gravel or sand; reddish
brown, brown where oxidized;
from less than 10 to more than
200 feet thick; thickens to the west

Sand and gravel below the
Tiskilwa Formation; as much as
55 feet thick

Silt and clay above the Robein
Member or Glasford Formation
and below the Tiskilwa Formation;
less than 35 feet thick

Equality Formation

e

Henry Formation
(fine facies)

h(f)

2,500-25,000 years B.P)

Henry Formation

h

Haeger Member,
Lemont Formation

Beverly Tongue,
Henry Formation
(cross sections only)

h-b

Yorkville Member,
Lemont Formation

l-y

Unnamed Tongue,
Henry Formation
(cross sections only)

h(l-y)

Batestown Member,
Lemont Formation

I-b

Unnamed Tongue,
Henry Formation
(cross sections only)

h(l-b)

Tiskilwa Formation

t

Ashmore Tongue,
Henry Formation
(cross sections only)

h-a

Peddicord Tongue,
Equality Formation
(cross sections only)

e-p

WISCONSIN EPISODE (~55,000-25,000 years B.P)

Silt and clay; organic-rich, black
to brown; leached of carbonate
minerals; contains wood
fragments; less than 10 feet thick;
patchy distribution

Robein Member,
Roxana Silt
(cross sections only)

r-r

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

Diamicton; sandy loam to loam,
reddish brown, pinkish brown, and
brown; bouldery in places;
abundant lenses of sand and
gravel; as much as 70 feet thick;
generally thicker to the north

Description

Dolomite; microcrystalline; cherty
in places (Kankakee and Joliet
Formations), shaly, fossiliferous
dolomite, shale, and thin beds of
vuggy dolomite (Maquoketa
Group)
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Glasford Formation
(cross sections only)

9

PRE-QUATERNARY

Unit

Kankakee and Joliet
Formations;
Maquoketa Group
(cross sections only)

Pz

Data Type

Field outcrop
Stratigraphic boring
Water well
Engineering boring

Boring with samples (s) or

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

Lake sediment and slope
deposits in most depressions on
moraines

Channelized proglacial
outwash along Fox River valley;
proglacial outwash deposited
in deltas and alluvial fans as
outwash plains downslope of
glacial margins

Till and debris flow deposits
associated with the Woodstock
Moraine (fig. 4, sheet 3)

Proglacial outwash deposited
primarily in alluvial fans
covered by diamicton of the
Haeger Member

Till and debris flow deposits
associated with the Barlina
Moraine (fig. 4, Sheet 3); till and
proglacial lake deposits in
subsurface east of Fox River

Proglacial outwash covered by
diamicton of the Yorkville Member

Till and debris flow deposits
associated with the Barlina
Moraine where it is buried by a
thin mantle of Yorkville diamicton

Proglacial outwash covered by
diamicton of the Batestown
Member

Till and debris flow deposits

Proglacial outwash deposited in
alluvial fans and in deltas covered
by diamicton of the Tiskilwa
Formation and, in places, silt and
clay of the Peddicord Tongue

Proglacial lake deposits

Deposits accreted in low-lying
areas

Till, debris flow deposits, and
outwash

Interpretation

Bedrock

geophysical log (c); dot indicates to

bedrock

Contact

Line of cross section

Moraine

Water

Note: Numeric labels indicate the county number,
a portion of the 12-digit APl number on file at the ISGS
Geological Records Unit. Outcrop labels indicate field number.
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Purpose

This surficial geology map identifies, describes, and locates near-surface
geologic materials relevant to the many environmental and economic
issues in this growing metropolitan area. The Crystal Lake Quadrangle
is home to approximately 100,000 residents, including the municipalities
of Crystal Lake (38,000; Illinois Census 2000), Carpentersville (30,586),
Algonquin (23,276), Lake in the Hills (23,152), Cary (15,531), Huntley
(5,730), and Lakewood (2,337).

There are several noteworthy geologic and hydrogeologic concerns of the
Crystal Lake area, including these:

e Potential reserves of sand and gravel aggregate; the Crystal Lake
area has been a center for sand and gravel mining in northeastern
Illinois for more than half a century (Masters 1978, Cobb and
Fraser 1981).

e The quality and quantity of groundwater used in municipal and
private drinking water supplies and location of aquifers in the
glacial drift; about three fourths of the quadrangle’s groundwater
is pumped from layers of sand and gravel in the glacial drift
(Curry et al. 1997).

e Polluted groundwater, such as at the Precision Twist site in
Sec. 33, T43N, R8E, and the old McHenry County Landfill
Superfund Site in Sec. 3, T42N, R8E, in Crystal Lake (Patrick
McNulty, McHenry County Department of Health, personal
communication; Illinois Environmental Protection Agency,
personal communication).

e FEight additional Superfund Sites (Illinois Environmental
Protection Agency, personal communication).

e Proposed landfill sites, such as the Pyott Road Landfill of the
1980s (Jennings 1985).

e Local flooding in closed depressions and along streams tributary
to the Fox River (Illinois Representative Cal Skinner 2000,
personal communication).

e Landslides along U.S. Route 31 at Buffalo Park Forest Preserve
in south Algonquin (Illinois Department of Transportation,
unpublished report).

The surficial geology map depicts materials encountered below a mantle
of weathered, silty soil (loess) within 2 to 4 feet of ground surface. The
accompanying cross sections show the vertical dimension of the deposits,
including several units that do not appear on the map and are completely
buried by younger glacial drift. Other geologic maps that depict features
related to the surficial geology map and cross sections include those of the
bedrock topography, glacial drift thickness, and thickness of surficial sand
and gravel deposits (Curry 2005a, 2005b).

Methods

The sources of data used to prepare the surficial geology map and cross
sections are described on the data point locations map (Curry 2005c).
These include 8 key stratigraphic borings sampled by Illinois State
Geological Survey geologists or by a consulting geologist. Data for these
borings in McHenry County are summarized elsewhere (Curry 1995; see
also, Lund 1965, Jennings 1985). Other data sources include 11 gamma-
ray logs of existing water wells; 184 shallow borings (not to bedrock and,
on average, about 50 feet deep) for aggregate exploration, road and other
construction, and geological investigation; 104 property evaluation borings
(on average, about 15 feet deep); 375 logs from water-well drillers; and 60
outcrops described by the author and other ISGS geologists. Data for many
of these borings are available from the ISGS Geological Records Unit.

Different levels of data interpretation were needed to complete the

cross sections and map. The highest-quality data (the key stratigraphic
borings, borings with gamma-ray logs, and outcrops) were used to
prepare preliminary cross sections. Supplemental data were added,

where available, along the lines of section; the preliminary cross sections
served as guides for interpreting the geometry of sediment layers.

After preliminary cross sections were made, surficial geology map unit
boundaries were drawn based in part on previous investigations (Curry

et al. 1997, Wickham et al. 1988) and interpretations of the Kane County
and McHenry County soil survey maps (Goddard 1979, Ray and Wascher
1965, respectively), primarily to delineate areas of peat and alluvium. In
some areas, the altitude of unit contacts on the cross sections was adjusted
to reflect the mapped distribution of the lithologic units. The smallest map
units cover about 1 acre; areas this small generally show small patches of
peat or lake sediment in shallow depressions.

Geologic Setting

Glacial deposits mantle most of Illinois. In the Crystal Lake Quadrangle,
drift is as much as 290 feet thick (Curry 2005b). In northeastern Illinois,
near-surface glacial sediment was deposited during the last glaciation
(Wisconsin Episode) from about 24,500 to 15,000 radiocarbon years ago.
During this time, the Lake Michigan Lobe, a south-flowing tongue of the
Laurentide Ice Sheet, formed numerous subdued ridges with hummocky
topography known as moraines. Movement of the Lake Michigan Lobe

wd Harvard
Sublobe

| |
|
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Princeton 1
Sublobe |

|

Marengo Moraine [ ] Other moraines
Huntley Moraine [ ] Glaciated area with
. no moraines 0 15
St. Charles Moraine e ——
— Sublobe boundary Miles

[MaY Minooka Moraine

Barlina Moraine

Woodstock Moraine

— - County boundary

& Crystal Lake Quadrangle

Figure 1 Wisconsin Episode moraines in northeastern lllinois. Moraines were
formed near the terminus of glacial ice at various positions of the Lake Michigan
Lobe. Glacial ice advanced in a westerly and southwesterly direction into lllinois
from the Lake Michigan basin. The older moraines of this figure generally occur to
the west and the younger moraines to the east. In the area of the last glaciation,
the yellow areas are typically drainageways or plains of outwash, lake sediment,
or till. Adapted from Willman and Frye (1970) and Hansel and Johnson (1996).

was complex and, at times, sublobes with unique flow patterns formed
distinctive tracts of moraines (fig. 1). The sublobes melted back and
readvanced several times during the Wisconsin Episode glaciation; each
moraine represents the sediment deposited at the glacial margin during
separate readvances. Meltwater carried and deposited sand and gravel
atop, below, and through the glacier, as well as along drainageways beyond
the moraines (fig. 2). In some low areas, meltwater deposited fine-grained
lake sediment.
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moraine

debris-rich
lake ice
diamicton

outwash plains older glacial sediments

Figure 2 Conceptual model of landform and sediment assemblages associated with
the margins of continental glaciers (Curry et al. 1997).

Glacial History

The succession of Quaternary glacial sediments in northeastern Illinois
was deposited on an unconformity formed on Paleozoic bedrock. In

the northern two thirds of the Crystal Lake Quadrangle, the bedrock
underlying the drift is composed of primarily Silurian age dolomite of

the Wilhelmi, Elwood, and Kankakee Formations (Graese et al. 1988). As
much as about 70 feet thick in the northern part of the quadrangle, Silurian
dolomites pinch out to the south. In the southern third of the quadrangle,
the bedrock underlying the glacial drift is composed of shaly dolomite of
the Ordovician Maquoketa Group (Graese 1991, Graese et al. 1988, Curry
2005a). Prior to and during the Quaternary Period (from about 1.8 million
years ago to the present), the bedrock was eroded to form a landscape with
river valleys and intervening uplands. Glacial sand and gravel deposits
commonly filled in low areas and valleys on the landscape. Significant
drift aquifers occupy deep bedrock valleys in the region, but significant
buried bedrock valleys do not occur in the Crystal Lake Quadrangle
(Curry 2005a).

The oldest glacial sediment present in the area is deeply buried and occurs
below 730 feet above mean sea level. This sediment was deposited during
the Illinois Episode about 180,000 to 130,000 years ago (Curry and Pavich
1996) and includes less than 50 feet of till, lake sediment, and outwash of
the Glasford Formation (unit g on the cross sections). In places, the old
drift is overlain by patchy deposits less than 10 feet thick of buried peat
known as the Robein Member of the Roxana Silt (unit r-r; Curry 1989,
Curry and Pavich 1996).

At the base of Wisconsin Episode sediments are layers of outwash sand
and gravel and lake sediment. These materials were deposited in streams
and lakes ahead of the advancing glacier (fig. 2). With time, the glacial
ice covered these proglacial sediments and buried them with deposits of
till and debris flows of the Tiskilwa Formation. Buried outwash is mapped
as the Ashmore Tongue of the Henry Formation (unit h-a) and the lake
sediment as the Peddicord Tongue of the Equality Formation (unit e-p).
Both units are buried deeply and are shown only on the cross sections.
Deposits of the Peddicord Tongue are thin and patchy, but the Ashmore
Tongue is more than 70 feet thick in places. The Ashmore Tongue is an
important aquifer in many areas in the quadrangle, especially to the south
(see cross section C—C").

The Lake Michigan Lobe reached its terminal position about 24,500
radiocarbon years ago when it began to form the Marengo Moraine about
6 miles west of Crystal Lake (fig. 1). The Marengo Moraine is composed
of the Tiskilwa Formation, the thickest and most lithologically uniform
glacial drift unit in the region (Wickham et al. 1988). The uniform matrix
texture, great thickness, paucity of significantly thick and continuous
sand and gravel lenses (Wickham et al. 1988, Curry et al. 1997), and
sedimentology (Curry et al. 1999) collectively imply that most Tiskilwa
diamicton is till that was deposited in a subglacial environment. The unit
tends to contain more lenses and layers of sand and gravel in the northern
and eastern parts of the quadrangle than to the south and west.

The direction of ice flow was from east to west during the formation of
the Marengo Moraine. After the moraine formed, the direction of ice flow
changed dramatically as looping moraines of the Bloomington Morainic
System were formed (fig. 1). At the Wedgewood Subdivision in western
Crystal Lake (Sec. 3, T42N, R8E), a lake deposit above a layer of Tiskilwa
Formation diamicton yielded organic matter dated at 23,230 + 500 yr
before present (BP) (ISGS-2345; Curry et al. 1997). This finding indicates
that the ice melted back rapidly from the position of the Marengo Moraine
and that a proglacial lake formed between the Marengo Moraine and the
Lake Michigan Lobe when the Bloomington Morainic System was formed
to the south and west (Curry et al. 1997).

After the Princeton Sublobe melted, the Harvard Sublobe of the Lake
Michigan Lobe was active from about 19,000 to 15,000 yr BP (Hansel
and Johnson, 1992). The Harvard Sublobe waxed and waned three times
across parts of the Crystal Lake Quadrangle (fig. 1). The first readvance
reached the position of the Huntley Moraine just to the west of the
Crystal Lake Quadrangle, and sediment associated with the Batestown
Member was deposited. The second readvance reached the position of
the Barlina Moraine, and sediment associated with the Yorkville Member
was deposited. The third and final ice margin advanced to the position of
the Woodstock Moraine and deposited thick proglacial sand and gravel
outwash of the Beverly Tongue (Henry Formation) and sandy loam
diamicton of the Haeger Member (Lemont Formation).

As the ice melted from the Crystal Lake Quadrangle, numerous kettle
depressions formed on the Woodstock and Barlina Moraines. As melting
occurred, the sides of the kettles became unstable, and deposits of sand
and diamicton were redeposited in the basins. In Sec. 3, T43N, R8E,
cores from two kettles in borings 37144 and 22742 (Curry 2005c) reveal
a succession of more than 40 feet of such postglacial sediment classified
with a fine-grained facies of the Henry Formation. The lower part is
composed of about 20 feet of fossiliferous silt, sand and gravel, and thin
beds of loam diamicton; the upper part was 20 feet of oxidized, well-
sorted, medium- to fine-grained sand. Fossil stems and leaves yielded
radiocarbon ages of 14,610 + 110 yr BP (ISGS-A-0143) and 14,860 +
110 yr BP (ISGS-A-0165), suggesting that the Harvard Sublobe had
retreated from the area by about 15,000 yr BP. Deposits of fine, sorted
sediment of the Equality Formation (map unit e) and peat and marl of the
Grayslake Peat (map unit gp) also fill many kettle depressions and other
low-lying areas. The thickest known deposit of surficial lake silt and clay
(33 feet) was cored in boring 39254 under 42 feet of water in Crystal Lake
(see cross section D-D"); spruce wood sampled near the bottom of the
core yielded a radiocarbon age of 13,560 + 90 yr BP (ISGS-4367). The
thickness of peat deposits has been measured in only a few places in the
map area. The maximum thickness of peat measured at the Lake in the
Hills fen is only about 7 feet (center of cross section B-B").

Also during deglaciation, large meltwater floods along the present-day Fox
River carved a channel across the Woodstock Moraine. Downstream of the
moraine, the floods eroded more than 100 feet of glacial sediment from
the Fox River valley, leaving behind large point bars (~1 mi®) and terraces
(fig. 3). The sand and gravel constituting the large point bar on the Crystal
Lake Quadrangle was likely deposited contemporaneously with another
large point bar deposit in the core of the large, abandoned meander of the
Fox River 3 miles south in the Elgin Quadrangle (Curry 1998, Curry et al.
1999; fig. 3). Subtle ridges (scroll bars) on the point bars and scarps on the
terraces suggest that flooding was episodic. Postglacial erosion has incised
these terraces and, in places, exposed diamicton of the Tiskilwa Formation
along several reaches of the Fox River.

L Sublobe extent

| Large point bars

0 1
=S|
MILE

Erosional terraces

Figure 3 Location of large point bars and erosional terraces along the Fox River
in Kane County in the southern part of the Crystal Lake Quadrangle and northern
part of the Elgin Quadrangle. The scroll bars evident on the large point bar may
be related to the scarps on the erosional terrace immediately to the south. The
Fox River has eroded at least 50 feet into the highest parts of these landforms.
The maximum extent of the Harvard Sublobe during the Woodstock Phase is
shown in brown. Modified from Curry et al. (1999).

The Wedron Group glacial diamicton units, most surficial lake sediment,
and coarse outwash are capped by about 3 feet of weathered silty clay and
silty clay loam loess known as Peoria Silt (Hansel and Johnson 1996). The
loess is generally organic-rich in the upper foot because it contains the
modern soil, but, because it is ubiquitous and thin, the Peoria Silt was not
mapped.

Most evidence indicates that after the effects of glaciation and its
associated flooding abated about 10,000 years ago there has been little
modification of the landscape. The most significant change is the infilling
of basins such as Crystal Lake, where postglacial lake sediment dating
from about 10,000 years old to the present has filled about 30% of the
available basin space. Sediment stored as alluvium along the Fox River
and its tributaries rarely attains thicknesses of more than 20 feet. These
floodplain deposits, classified with the Cahokia Formation, include
deposits of gravelly sand, sand, peat, and silty clay.

Landscape-Sediment (Lithofacies) Assemblages

Landscape-sediment assemblages relate the origin and composition of
landforms. The glaciated landscape of northeastern Illinois is subdivided
into five generalized landscape-sediment assemblages, including (1)
lakes and lake plains, (2) outwash plains, (3) drainageways, (4) stream
valleys, and (5) moraines. Examples of each are found on the Crystal
Lake Quadrangle (fig. 4). Lake plains and lakes are underlain by fine-
grained sediment, marl, or peat. Outwash plains are underlain by deposits
of sand and gravel deposited in front of glacial margins (fig. 2), such as
the one that formed the Woodstock Moraine (fig. 4). Originally eroded
by meltwater, drainageways are generally underlain by two kinds of river
sediment (alluvium): (1) outwash sand and gravel and (2) finer alluvium of
postglacial streams.

The character of the drainageway sediment assemblage changes along

the course of the river system depending on variables such as the distance
from the meltwater source or the depth to bedrock. The Fox River valley

is an outstanding example of a glacial drainageway. Steep slopes often
connect the floodplains of glacial drainageways with glaciated uplands
(fig. 4). Stream valleys are also floored by alluvium of modern streams, the
character of which changes rapidly as the stream approaches its confluence
with the master trunk stream. In the Crystal Lake Quadrangle, the master
trunk stream is the Fox River. Thick deposits of coarse- to fine-grained
alluvium and peat are near the mouths of valleys that are tributary to the
Fox River. These deposits are thinner toward the stream’s headwaters,
where many streams have formed wide floodplains by lateral migration
and beveling of the underlying glacial sediment (fig. 4) but with little,

if any, alluvium. Moraines formed when glacier margins were relatively

Moraines; gentle hills and hummocky
topography

Outwash plain associated with the
Woodstock Moraine; mined out for
sand and gravel aggregate

Outwash plain associated with the

Barlina Moraine; not extensively mined
for sand and gravel

Fox River valley drainageway

-

Stream valley with broad floodplain

%

Steep slopes

Figure 4 Landform map of the Crystal Lake Quadrangle using the 10-meter
USGS digital elevation model of the topographic map. Scale is 1:100,000.

Table 1 Selected physical properties of the most significant stratigraphic units. Mean values are given for most parameters. Hydraulic conductivity values are

estimated.
Stratigraphic Unit

Tiskilwa Tiskilwa

diamicton diamicton Batestown Yorkville Haeger Equality Grayslake Henry
Material (regional) (local) diamicton diamicton diamicton silt and clay peat sand and gravel
Gravel (%) 7 4 16 10 11 1 2 29
Sand (%) 37 34 43 20 45 8 8 53
Silt (%) 37 33 41 47 37 60 52 32
Clay (%) 26 34 16 33 18 32 40 15
Moisture content (%) 11 12.2 10 14 12 29 112 17
Vertical hydraulic

conductivity (cm/sec) - 108 to 109 104 to 10 1050 108 104 to 10 10~ to 106 - 102to 104

Liquid limit! - 24 15 25 - - - -
Plastic limit! - 11 12 14 - - - -
Plasticity index’ - 13 3 11 - - - -
Reference? 1 5 2 2,4 1 3 3 3
Color (fresh) red-brown red-brown brown gray gray gray dark brown brown
Unif. Soil Class.3 CL CL CL CL CL CL, ML OH SC, GW
Samples (no.) 283 25 63 428 25 198 10 113

1 See Holtz and Kovacs 1981.

2 Reference: 1 = Curry 1995, 2 = Curry 1991, 3 = Graese et al. 1988, 4 = Kesich 1999, 5 = Jennings 1985.
3 Unified Soil Classification: CL = lean clay; ML = lean silt; OH = compressible soil; SC = sand, poorly graded; GW = gravel, well graded.

stationary; moraines comprise diamicton and interbedded lenses and
sheets of sand and gravel (fig. 2). If moraines formed during a single
interval of ice stabilization, such as the Marengo Moraine (fig. 1), the
internal sediment architecture may be simple (i.e., composed of one kind
of diamicton). Moraines in the Crystal Lake Quadrangle are complex.
The Barlina Moraine, for example, was formed when the ice margin
readvanced to about the same location at different times. The Barlina
Moraine is composed of three lithologically distinctive diamicton units
interbedded with sand and gravel.

Materials (Lithostratigraphic Units)

Classification and Terminology

Geologists map geologic materials as lithostratigraphic units, which
have unique physical properties (e.g., color and grain-size distribution)
and occur in a specific level in the succession of sediment layers (see
map and fig. 5). For deposits of the last glaciation, a special distinction
is made based on grain size and sorting. Deposits composed of similar-
sized grains (i.e., well-sorted sediment or poorly graded sediment) are
classified with the Mason Group, whereas deposits composed of a poorly
sorted mixture of grain sizes (i.e., diamicton) are classified with the
Wedron Group (Hansel and Johnson 1996). Regionally important layers
of sand and gravel or fine-grained sediment that occur between named
lithostratigraphic units of the Wedron Group are called stratigraphic
tongues. Sand and gravel layers that are mappable at a scale of 1:24,000,
but do not occur regionally, are unnamed tongues.

“Diamicton” describes a deposit of particles with a wide range of grain
sizes, usually from clay to boulders. Most diamicton of glacial origin in
[llinois is matrix-supported, meaning that the larger particles (gravel to
boulders) are encased in a mixture of finer particles (clay, silt, and sand).

Grayslake Peat (gp) | Peoria Silt, Mason Group (not mapped)
Cahokia Fm (c) | Henry Fm (h) ('f'i'r?g?;g;"s)
Equality Fm (e) Haeger Mbr (I-h)
Beverly T (h-b) E
£ < 5l o
g T o Yorkville Mbr (I-y) gl 3
°o| 22 3 &
© :‘,’C;’ -§ unnamed tongue (h(l-y)) <
s o
g > Batestown Mbr (I-b) §
= unnamed tongue (h(l-y))
S
[
Ashmore T, Tiskilwa Fm () E
x
Henry Fm (h-2) _—Peddicord T, 2
Equality Fm (e-p)
Robein Mbr, Roxana Silt (r-r)
Glasford Fm (g)
Paleozoic bedrock (Pz)

Figure 5 Schematic representation of the spatial relationships among the
lithostratigraphic units and associated tongues.

In Illinois, the lithology of a diamicton in a moraine commonly contrasts
with that of adjacent moraines. The most commonly used lithological
criteria to differentiate among diamicton units include color, particle-size
distribution of the <2-mm matrix, and clay mineral composition (Wickham
et al. 1988). Quaternary geologists use textural terms such as “loam” and
“clay loam” to describe the particle-size distribution of the matrix; the
terms are based on the soil texture classification of the U.S. Department of
Agriculture (Buol et al. 1980).

Mason Group

Two kinds of materials composed of sorted sediment of the Mason Group
are identified in this quadrangle (table 1). One is sand and gravel of the
Henry Formation. The other is finer-grained deposits of fine sand, silt,
and clay of the Equality Formation. The Henry sand and gravel deposits,
especially as they occur at or just below ground surface, can be important
sources of aggregate resources or aquifers (Curry and Seaber 1990).
Several types of deposits are recognized as part of the Henry Formation.
The distinction usually is stratigraphic; that is, the named facies or
stratigraphic tongue is dependent on the diamicton unit under which the
sand and gravel lies. The fine-grained deposits of the Equality Formation
form important local aquitards that impede the movement of groundwater.
The Grayslake Peat (peat and marl) and Cahokia Formation (interbeds

of sand and gravel, sand, clayey silt, and peat) are special units of the
Mason Group. Both units occur in areas prone to flooding. The Grayslake
Peat occurs in depressions or at the foot of slopes that receive year-round
moisture from groundwater. The Cahokia Formation is the alluvium of
postglacial rivers and streams. Due to the very high moisture content and
high compressibility, peat, marl, and clayey sediments are not suitable for
foundation material, and they often are classified as fat clays or organic
soils (Unified Soil Classification System; Holtz and Kovacs 1981).
Desiccation of these units caused by drainage may lead to cracking and
subsidence.

Wedron Group

Four lithologically distinct diamicton units of the Wedron Group are
mapped on the Crystal Lake Quadrangle (table 1). All units classify as lean
clays in the Unified Soil Classification System (Holtz and Kovacs 1981).
The most diagnostic characteristics of each unit and assessments of the
units as aquitards are listed. The stratigraphic nomenclature follows that
of Willman and Frye (1970) with modifications to the lithologic units of
the last glaciation by Hansel and Johnson (1996).

e Tiskilwa Formation diamicton is reddish-brown, hard, thick, and
uniform and has a matrix texture of clay loam to loam. Thick
Tiskilwa Formation diamicton is the most significant drift aquitard
in the region.

e Batestown Member (Lemont Formation) diamicton is brown,
friable when dry (crumbly), thin, sandy, and contains abundant
interbeds of sand and gravel.

e Yorkville Member (Lemont Formation) diamicton is gray, very
fine-grained, hard, thin, and contains little sand and gravel. In the
Crystal Lake Quadrangle, the Yorkville Member contains abundant
fractures formed by desiccation and weathering. The Batestown

and Yorkville units are leaky aquitards because they are thin,
weathered, and contain many interbeds of sand and gravel.

e Haeger Member (Lemont Formation) diamicton is very sandy, very
friable, and associated with thick deposits of sand and gravel. The
Haeger Member is a very leaky aquitard and is almost everywhere
oxidized and weathered.
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