SURFICIAL GEOLOGY OF BLUE ISLAND QUADRANGLE
CooOK CouNnTty, ILLINOIS

Prairie Research Institute

ILLINOIS STATE GEOLOGICAL SURVEY STATEMAP Blue Island-SG

Andrew C. Phillips, B. Brandon Curry, and Alexandra Sanchez
2021

Wooui omrany
87945 W, oo o -87°37°30" W
41°45’ N 38\ "E 33 40 r o 8 41°45 N
, AI
o 22
46 ZzooomN; _ ‘(
i |
1 9 1
|
| |
| |
14
|
|
I 21
21 0 \ 43304,
| T.38N.
O 43303
| | + 4 43302 T.37 N.
T38N. Jif ( e} 43301
Ta7N.[] = \ Ao | {1 \)m 5 SR A\ 43300
: : aint Mary, ! Q
[ \X\ Catholic G#m TH ) / A \e )-h<
T N _  and Magsoleum ‘ | 07 “‘
S‘ O | XN
“‘ ‘ oy g O ] : ’\\)
B S 20
& + &
*ﬁ:jﬁ;:‘ “ | W*ﬁ—\FI ‘ 1} *5\7 : 51 - 305! ;;%ﬁ
1 | seroilsenitg | s [y L I et sessn i ] g ‘ (1 TG 130829 |
B EF 5% ) ANA 13 TV = S e £ % b B O BEANE ‘A\JL ! ‘ ’ 3 O”\ 14.9+-0{18 ~ , || J
| L LN ™| oy e < ST
11 [ | T 517914 3 N | 297
[ [ R B P D=3 3 B *
B bt GRS MRS BEk
| | | | | | " *19
02186 S = | g =
32009 | @02395) | | | . EVERGREEN | il d |
=1 8 Y150 { 81 | S N
R = S el T 7},\1\ pagial T ILM ‘ 43186

—

1"

\

T“T‘

-
|

=
{

Saint Casimir

Catholic Cem f-

n 5 Y

‘ 71357+6§ ka
(1SGS 795)

|-

5151 N
\\Q

51510 ) 357 41385 |

. x - 41387 41385
i ﬁWZ\ | | o/
SRR RY [m ©°©01561 51503 D RIiis
A\ YN ‘]\, | N | f 5148
1508 '

bl Bl ~ S | A ML L] ]| Aadeer Jacksd |
RONE % | CEE | ] ==/ / | b EEwl (= X gAO“ f IS

L]/
I 41386 4138

s

A AT ) B
Restvale / ( v\ ol
cem \l(#—ﬁ%\l\; EL LG gur | L 40669
\ A L / BN BRI | 21 1
X | 56 = | J g & \ ‘
&= 4e) ' 01581 -
Bl il L LA o g
1 | T . J =
| | go23as| | 'pz 7 o

S (I A V\U‘

*“*;*f%ﬂ‘@(a‘ff;’

| { { | |
RiARRR= |
- ‘ R R | L —+13
. | IREF S Y R e i | BN
13 SN 42966 L 48 g " | | cALUMET| | .
48739 == S s 42965 ¢ 51785%O 1l 1| lpARd || § f@
48740 urr w 6.2 | ‘ H— =
48741 . OakCem ¢ 151500 BEREREERER DR AT ;i
ag742 |\dg(sp) u 3 D | RS 414 14} |
48743 ﬂ ‘ ll o T | 1
48744 \ }‘ 4298 3 e _| /; - o) 51499 7188 RtBA Y I3 1 A
48745 00 83 “ : > | (d)! icgl i /] ;;;7;; “ | b~
B \§ | | | | 2 1 |
dg(af) i/ 15555 ALY heran Com 451498 A [ Il N L7613 ‘
X \/ | 48757 48773 | A i \ N ‘ | e Tﬁg(af) ! - “48“15“
S g = o ~ \ t 9 | 1 48
e . 4876 46776 B Vv — — el Y A , 30 \ T A AL J ;,,,,;/%—‘7—}0
SRS |h < otas2 5 / S IINAL A AN e o Channel S 1° 4
A NN 21957 ® 51497 | S L | e Al |oos2s S Sa : o508~
G E AR \\ f , h | ‘ , gar) | T /‘dﬁSP) 1 0735
) 1496 | AnS baeey, | TS | R b | 13+ 1> 4:-3887211
e N =i 1 ‘ M , / ‘
‘ | T et | i—\
TN @51495 4 | [
010 51484\l Calumet Sag Channel 36166 3296 g
~29492 | _.‘|_ dg@f ®

291974

10
[ 1
e —
i i) N —ﬂs Kickaﬁ;o
L Meadows
e(z) (Cook County
e Forest Preserve)
3 24793
—— , 51781
| 83662
i
L )\ \ J(iii) 0 |_46(9go0om
| | \# | .
09 L NQ)\0se7 1
| BN\Y f‘ |
BRI |
|
Al ( | \ |
44950 44952 4
f l44951 e |
A1°3730°N 42 44 7000mE 41°37'30" N
-87°45' W -87°37'30" W

Geology based on field work and lab work by A.C. Philips, B.B. Curry, A. Sanchez, E. Hug-
gett, R. Balikian, N.Karahalios, and W.Lenihan.

Base map compiled by lllinois State Geological Survey from digital data (2018 US Topo) SCALE 1:24,000
provided by the United States Geological Survey. Shaded relief derived from LiDAR eleva- 1 1/2 0 1 MILE
tion data provided by Cook County (2018). = = ' ' }
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Digital cartography by J. E. Carrell and E. G. Bunse, lllinois State Geological Survey.
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This geologic map was funded in part by the USGS National Cooperative Geologic Map-
ping Program under StateMap award number G20AC00371, 2020. The views and conclu-
sions contained in this document are those of the authors and should not be interpreted
as necessarily representing the official policies, either expressed or implied, of the U.S.
Government.
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Phillips, A.C., B.B. Curry, and A. Sanchez, 2021, Surficial geology of Blue Island Quadran-
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This map has not undergone the formal lllinois Geologic Quadrangle map review pro-
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For permission information contact the lllinois State Geological Survey.
The lllinois State Geological Survey and the University of lllinois make no guarantee,
expressed or implied, regarding the correctness of the 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 the 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.
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QUATERNARY DEPOSITS

Description

Unit

Interpretation

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

Diamicton, silt, sand, and gravel

Removed earth

Diamicton, sand, and gravel; up
to 35 feet thick

Diamicton, sand, gravel, slag,
chemical wastes, construction
debris; up to 25 ft thick

Glass, plastic, metal, sand, grav-
el, and organic matter; up to 15
feet thick

Peat, muck, organic silt and clay;
up to 5 feet thick

Sand, silt, clay; massive to bed-
ded; up to 10 feet thick in Little
Calumet River, up to 5 feet thick in
Cal-Sag Canal

Disturbed ground (spoil)

Disturbed ground (excavated)

Disturbed ground (fill)
dg(af)

Disturbed ground (industrial)

0

Disturbed ground (municipal)

Grayslake Peat
¥ gp_;j

Cahokia Formation

(o

Dredge spoil from construction of
Cal-Sag canal and post-construc-
tion maintenance

Bretz (1939) identified excavated
area, likely exploiting sand of the
Henry Formation, Parkland facies

Made land infilling clay excavations
(Alsip), sand excavations, and ele-
vating roadways. Much of map area
is covered with <5 feet of fill and so
not mapped; many small areas with
>5 feet of fill not mapped

Areas used for steel manufacture
and other industry

Municipal waste deposits includ-
ing automobile recyling and earth
materials mounds

Organic matter accumulated in
depressions

Alluvium in the beds of Little Cal-
umet River and the Cal-Sag Canal;
undifferentiated along Stony Creek

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

[also shown as 16,700]

Sand, silty fine to medium, to
sandy loam, with basal cobble
gravel beds; stratified; up to 30 feet
thick

Sand, fine grained and well sort-
ed; stratified; up to 10 feet thick

Sand, well sorted, with local
gravel; stratified; typically less than
10 feet thick

Clay and silt; laminated to weakly
bedded; up to 25 feet thick

Silt and clay, silty diamicton; lam-
inated to bedded; typically 10-20
but up to 30 feet thick

Silty diamicton; bedded; 2-20 feet
thick

Silt, clay, fine to medium sand,
and silty diamicton, with local

gravel; intercalated up to 15 feet
thick

Equality

Henry Formation

h

Henry Formation
(Parkland facies)

h(p)

Henry Formation
(Dolton facies)

h(d)

Equality Formation
(fine facies)

e(f)

Equality Formation
(silty facies)

e(2)

Equality Formation

(diamicton facies, cross sections only)

e(d)

Formation Complex

e(d)-h

Formation and Henry

Glacifluvial deposits and lake
bottom sand sheets, locally
intercalated with lake sediment and
grading into post-glacial alluvium;
southern margin excavated during
Cal-Sag Channel construction

Sand dunes formed on west flank
of the Blue Island; dated to Glen-
wood Phase of Lake Chicago; large
areas have been excavated

Littoral sand deposited in Pleis-
tocene Lake Chicago; associated
with any of the three shorelines: the
Glenwood, Calumet, and Toleston
beach ridges (Bretz, 1939)

Lake sediment deposited in
Pleistocene Lake Chicago. Unit
e(f) is a fine-grained facies, depos-
ited under quiet, typically off-shore
conditions; unit e(z) is a coarser,
lithologically heterogeneous facies
with laminated zones and common
clasts from ice rafting; unit e(d) is a
diamicton facies including ice-rafted
debris and debris flow; it is perva-
sive as uppermost facies north of
the Cal-Sag Canal; relatively high
strength possibly caused by dewa-
tering under iceberg loading

Littoral and nearshore facies of
Lake Chicago; Elongate ridges on
the east side of the Blue Island are
littoral features but largely erosional
into lake clays; sand is intercalated
or occurs as onlapping sheets

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

[also shown as 29,000—-17,600]

Clay loam diamicton; very stiff;
typically less than 20 feet thick but
possibly up to 90 feet thick under
the Blue Island

Ppebbly loam to silt loam diamic-
ton with little clay; massive to bed-
ded; sand, gravel, and silt interbeds;
very hard; typically 15-30 ft thick

Sand, medium to coarse, and
gravel; stratified; up to 25 ft thick

Wadsworth Formation

w

Haeger Member,
Lemont Formation
(Cross sections only)

I-h

Beverly Tongue,
Henry Formation
(Cross sections only)

h-b

Till, very similar in texture to the
diamicton facies of the Equality
Formation and may include rafts of
Equality Formation

Till and ice-marginal sediment

Glacifluvial deposits

PRE-QUATERNARY DEPOSITS

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

Dolomite with local shale

Silurian

Dolomitized carbonate bank de-
posits with layers of glacially inject-
ed diamicton along bedding planes
near bedrock surface (described

in boring records as "broken");
Knobs extend to within 5 feet of the
surface; Cal-Sag Canal design was
excavated to bedrock

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

Stratigraphic boring
Engineering boring
Water-well boring

Boring with age data

Passive seismic sounding

Labels indicate samples (S) or geophysical log (G).
Boring labels indicate the county number. Dot
indicates boring or outcrop is to bedrock.

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

Line of cross section

Ground penetrating radar profile line

Paleoshorelines of glacial Lake Chicago; triangles
point offshore. Labels indicate age: (C) Calumet, (G)

Glenwood, and (T) Toleston.

Terrace scarp, Calumet




Introduction

The surficial geologic map of the Blue Island 7.5’ quadrangle is part of a long-term
geological mapping project in northeastern Illinois (see, for example, Curry et al. 2020,
Caron and Curry 2019, Caron and Curry 2018, and Caron and Phillips 2015). This map
continues ISGS efforts in northeastern Illinois to map deposits at the land surface and in
the subsurface down to bedrock to gain a better understanding of the complex geology
resulting from at least two glaciations and their associated meltwater flooding events.
Bretz (1939) following Alden (1902) constructed the prevailing geologic framework.
Much of their “areal” maps comprise geomorphic features in addition to geologic
features; our map units are more strictly lithologic units. The Blue Island Quadrangle
includes the prominent Blue Island ridge itself, once an island protruding from glacial
Lake Chicago, the Lake Chicago plain, and the upper Chicago Outlet. Today, the Blue
Island lies about 8 miles from the southern shore of Lake Michigan. The Quaternary
geology depicted here represents preliminary interpretations from this mapping effort.
The map builds upon the existing geologic framework and supports studies of water and
aggregate resources, infrastructure, glacial processes, and geologic history.

D 2020-2021 quadrangle 7

D Completed quadrangle | +* T —— - 17
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Figure 1 Location and landform map of the southern Chicago mapping region. Blue
Island and Calumet City quadrangles are a focus of STATEMAP mapping in FY2020.

Methods

The surficial geology was analyzed from compilations of boring records archived at the
[llinois State Geological Survey (ISGS), aerial imagery (various), prior mapping (Alden
1902, Bretz 1939, Kay et al. 1996, observations in archived ISGS field notes), and soil
surveys (Soil Survey Staff 2019). Locations of the water well (n = 149) and geotechni-
cal borings (n = 446) shown on the surficial map were confirmed with the best avail-
able data, including engineering drawings, historic plat maps, tax records, and aerial
photographs. Most of the water well locations shown are likely within 10 to 330 ft of
their true locations, though some may be yet further afield because of generalized plat
map information. Geotechnical boring locations are within 1-50 ft of their true loca-
tions. New data were generated by sample set studies in the ISGS Samples Library, core
sampling by push probe, ground penetrating radar profiling, and interpretation of recent
high-resolution elevation data (Cook County, Illinois 2017). Coring with hydraulic push
methods to depths of 14 to 39 feet at 25 sites (totaling 569 feet of core) targeted key
landforms and geologic units. In addition, 7 cone penetrometer soundings with hydrau-
lic property profiles were collected to depths of 21-47 feet. Physical and chemical data
collected on core samples included particle size analyses by laser diffraction (n = 25),
elemental characterization by Energy Dispersive X-Ray Fluorescence (n=17), water
content (n = 92), and strength by pocket penetrometer (summary results in Table 1).
Plant remains in four core samples were dated with radiocarbon methods although one
sample returned a modern age. Three additional core samples were dated by optically
stimulated luminescence (Table 2). The horizontal to vertical spectral ratio passive seis-
mic technique (HVSR) was used to sound bedrock depth at 33 locations with excellent
results. A total of 3.5 miles of GPR profiles were collected, although most individual
transects were short.

The bedrock topography map (Fig. 2) was constructed by machine contouring of point
(boring, HVSR) observations and contour interpretations with the Topo to Raster tool
of ArcGIS. In addition to the 236 data points shown, another 203 points span a mile-
wide buffer around the map area. Contours from early iterations were modified to
improve geologic reasonableness in some areas because data are sparse, especially in
the northern and eastern sectors, and to remove small features. These contours were then
fed back into subsequent iterations. The bedrock topography map was constructed from
these data as a 50 m raster grid. The unconsolidated sediment thickness map (Fig. 3)
was constructed by differencing the bedrock topographic surface with the surface digital
elevation map which had been downsampled to a 50 m grid. The computer-generated
surface was noisy and so resulting contours generalized and smoothed by hand.

Geologic Setting

Major surficial landscape elements on the Blue Island Quadrangle were formed during
the latter phases of the last glaciation (Wisconsin Episode) and early to middle parts

of the current interglaciation (Hudson Episode) between about 18,500 and 6,000 cal yr
BP (Curry et al. 2018; Hansel and Mickelson 1988). The prominent Blue Island ridge,
located centrally in the quadrangle, has been interpreted as both end moraine (Alden
1902, Bretz 1939) and as a crevasse fill feature. A broad, Y-shaped depression described
as “glacial river bottom” by Bretz (1939) is relict from outwash flows during the late
Wisconsin Episode (Hansel and Michelson 1988; Curry et al. 2018). Between the arms
of the Y is a high terrace of relict lacustrine sediment and associated shoreline features,

West

A

Elevation
(feet)

700 —

500 —

possibly undergirded by bedrock. The lower arm of the Y has been excavated into the
Calumet-Saganashkee Channel (known as the “Cal-Sag”). It is joined on the east end

by the Little Calumet River, which originally drained east from there, prior to being
reversed by Cal-Sag construction. Much of the rest of the quadrangle comprises a flat
plain of thick lake deposits (“glacial lake bottom” to Bretz 1939), which drape across
the Y-valley (cross section B-B’). Long, linear, onlapping ridges are relict of ancient
Lake Michigan shorelines during recession of Lake Chicago in the latest Wisconsin Epi-
sode (Glenwood and Calumet shorelines or beach ridges) and into the Hudson Episode
(Toleston shoreline or beach ridge) (Hansel and Michelson 1988; Curry et al. 2018).
Except for cemeteries, most of the land surface is occupied by residences, commercial
entities, or industry, which are built in a veneer of fill across the landscape. Original
landscape features have been mined for clay to make brick or borrowed for other uses,
and depressions have been filled for occupation. The very low relief overall fine textured
surficial sediments make much of the area conducive to flooding, especially south of the
Cal-Sag Channel (McGuire et al. 2021)

Important Findings

Bedrock surface The bedrock is mostly Silurian dolostone with minor shale. Overall
bedrock surface relief is low. A southwest-northeast trending high deepens from near-
surface in the southeast to depths of 75—100 feet in the north and east. Several knobs

in the southeast quadrant were mapped as “near surface” and bedrock is exposed at the
bottom of the Cal-Sag Channel where original design criteria included bedrock exca-
vation. Two bedrock valleys tributary to the broad Worth valley north and west of the
quadrangle were delineated, as were valleys trending eastward towards Lake Michigan.
Quaternary sediment thickness is greatest, up to 100 feet thick, under the Blue Island
itself and also thickens into these broader valleys.

Chronology A handful of new dates constrain the landform history (Table 2). Three
radiocarbon dates on needles tightly cluster around 15,000 + 90 cal yr B.P. to confirm
the deposition of eolian dunes (Henry Formation, Parkland facies) on the west flank of
the Blue Island during the high Glenwood Phase of Lake Chicago. The OSL date 15,000
+ 900 cal yr B.P. (ISGS795) also confirms the spit at the northern tip of the Blue Island
as Glenwood in age. Likewise, an OSL date of 15,200 = 900 cal yr B.P ago (ISGS-

796) suggests that the broad lake plain sheltered between the Blue Island and the spit is
largely a terraced remnant of a Glenwood Phase feature. The third OSL date of 13,300 +
800 cal yr B.P. (ISGS-797), determined on beach ridge sediment, confirms the swarm of
ridges on the east side of the Blue Island as Calumet Phase deposits.

Geologic Units This map is notably different than that of Bretz (1939), who largely fol-
lowed Alden (1902). Bretz’s map units were geomorphic assemblages whereas the geo-
logic units shown here were lithostratigraphically differentiated. In particular, dominant
features on Bretz (1939) were “Glacial river bottom™ and “Glacial lake bottom”, which
were described as largely erosional features. By contrast, this map shows facies of
Equality Formation covering most of the Lake Chicago plain, with geomorphic features
shown by shorelines and terrace scarp symbols. At higher mapping resolutions, more
facies within Equality Formation may be differentiable (McGuire et al. 2021).

Nearly all the map units that we tested, whether glacial diamicton, laminated lake sedi-
ment, bedded lake diamicton, or littoral and associated deposits, share a matrix texture
of silt loam (Table 1). However, our studies of core samples revealed a wider range

of matrix textures. Geologic units were differentiated based on proportions of clay at
expense of sand, >2 mm clast proportions, strength, water content, and contacts. Three
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Figure 2 Bedrock topography of the Blue Island quadrangle.
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h(d)

Henry Formation
(Parkland facies)

Dolton facies,
Henry Formation

e(f)

Equality Formation
fine grained facies

e(d)

Equality Formation
(diamicton facies)

facies of Equality Formation were differentiated, laminated deposits with slightly more
clay, laminated deposits with slightly more silt and 1-3% clasts interpreted as ice-rafted
debris, and bedded to laminated diamicton which was interpreted as an proglacial or
even subglacial ice-contact deposit. The diamicton is very similar in texture to diamicton
of the Wadsworth Formation, which is interpreted as glacial till or debris flow. However,

Table 1 Mean and standard deviation of unit properties, including depth (feet), SPT (Standard Penetration Test), %
refusal (SPT > 100/ft), moisture content, unconfined compressive strength (Qu, ¥/ft2), and particle size distribution data

(determined with Mastersizer at PRI).

less than 2 mm fraction

Equality Formation diamicton is slightly softer and has slightly higher water contents Qp' Moisture ravel USDA
(~16-29%, 20% mean, interpreted from geotechnical borings, Table 3) than Wadsworth Unit Statistic (t/f‘:z) content oz Total sand silt clay n Texture
Formation diamicton (~11-44%, 18 % mean). Nonetheless, Equality diamicton is stiffer (%) % % %<4 pm Class?
and has lower water content than typical for Equality Formation. We speculate this was
S . . - Mean 2.1 28
caused by consolidation under the weight of icebergs or glacial ice.
d(af) St dev 0.82 14.9
Gray, dolomitic, very hard, dry (<15% moisture), pebbly silty diamicton is interpreted n 3 8
here as Haeger Member (Lemont Formation) (Table 1, Table 3). Although those proper- Mean 4 16
ties are typical of the Haeger Member, it is puzzling that this unit thickens to the north h St dev 0.62 6
at the expense of Wadsworth Formation, which is typically softer, less pebbly, and more '
clay-rich. Possibly the unit is a basal till facies of the Wadsworth Formation. This situa- n 3 8.0
tion is evident by comparing Cross Sections A—A’ and C—C’. In A—A’, Haeger Member Mean 2.3 17
is depicted as an even bed at the base of the Quaternary sequence, with Wadsworth For- h(p) St dev 0 30 0-1 13-70 26-69 4-16 2 SL-ZL
mation thickening in the Blue Island but then thinning westward to where it disappears n 1 5
in the northern portion of C—C’ despite clearly forming a portion of the Tinley Moraine
further to the west (Caron and Curry 2019). Alternatively, the Blue Island ridge may Mean 3.4 18
have first been formed by Lemont ice (“w or I-h” polygon in A—A”) and subsequently e(f) St dev 1.35 4.0 0-7 4-25 59-85 10-26 8 ZL
buried during the Wadsworth advance. n 12 13
We attempted to delineate and characterize disturbed ground following Kay et al. Mean 34 15
(1996). Their analysis was based mainly upon study of historic records and interpreta- &(2) St dev 1.34 3.4 0-0 6-9 67-86 8-24 3 Z-ZL
tion of aerial photography. We differentiated 5 categories of disturbed ground: Exca- n 8 9
vations, spoil, fill, municipal fill, and industrial fill. Excavations were identified from Mean 3.0 16
previous maps by Bretz (1939), Kay (1996), comparison of aerial photography of differ- . . . .
ent dates, soil maps (Soil Survey Staff 2019), and lidar interpretations. Spoil was mostly e(d) St dev 1.10 31 0-25 6-35 5275 819 15 L
associated with Cal-Sag Channel. Fill was differentiated only where is was greater than n 22 32
5 feet thick; most geotechnical borings log some thickness of fill at the top. Areas of Mean 3.5 16
thicker fill are mainly in elevated roadways and bridge cones. Small patches also occur W St dev 1.15 2.4 1-5 10-16 65—70 14-21 6 ZL
near excavations, in previous excavations (abandoned Illinois Brick Company pit along
. X : . o o ) n 13 14
cross section B-B’), and isolated areas associated with industry. Municipal waste in-
cludes piles of recycling debris, sanitary landfills. Industrial areas were taken from Kay Mean 4.5 10
et al. (1996) and manly include solid and chemical wastes from steel processing. I=h St dev 0 1.5 14-20 9-13 57-66 10-11 2 ZL
n 3 4
Geochemical characterization and GPR profile data were still being processed at the ‘Pocket P agL oarm: 7 - silt: ZL — silt |
time of map delivery, but are expected to help correlate diamicton units within the map ocket Penetrometer; 2SL = sandy loam; Z = silt; ZL = silt loam
area and to differentiate Equality Formation and Henry Formation strata that occur
along Glenwood, Calumet, and Toleston shorelines.
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Figure 3 Quaternary sediment thickness of the Blue Island quadrangle.
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