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Last glacial (Wisconsin Episode) slackwater lakes in southern Illinois

• slackwater lakes of 
greater extent in SE 
Illinois because of less 
relief and lower valley 
gradients



(Frye & Willman, 1970):  last glacial lakes
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Early slackwater lake deposits

• beginning ~ 45 ka

• glaciers enter drainage basin (MIS 3)

Curry and Grimley, QR, 2006
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GLACIAL LAKE SOLITUDE
Gastropods & ostracods in slackwater lake deposits

TERRESTRIAL

AMPHIBIOUS

FRESHWATER AQUATIC



Beste-1 
Core

GLACIAL LAKE SOLITUDE
last glacial slackwater lake Silt loam, 

bedded

Silt-sand, 
laminated

Clay-silt,
laminated

Silt loam,
laminated

Silty clay
laminated

BESTE-1 Core

16.3 ± (needles)

24.6 ± (Pomatiopsis)

29.0 ± (charcoal)

45 ± 3  (Pomatiopsis)

calibrated ka

41 ± 3 (OSL)

44 ± 3  (plant frags.)

lower 
Equality Fm.   

40 – 45 cal ka

42 ± 1 
(needles)

44 ± 1 
(wood)

42 ± 1  (plant frags.)

upper
Equality Fm.   

16 – 29 cal ka



1. glacial Lake Embarras

3. glacial Lake Coffee

4. glacial Lake Bonpas

5. glacial Lake Li’l Wabash

6. glacial Lake Prairie (IN)

7. glacial Lake Pride (IN)

8. Glacial Lake
Solitude

2. glacial Lake Crawfish

GLACIAL LAKE SOLITUDE 
& other last glacial slackwater lakes in SE Illinois and SE Indiana

Drew Phillips  
mapping  ---

numerous ages from 

17 to 45 cal ka

for Equality Fm.

(shells, wood, 
charcoal, needles, 
seeds...)



Glacial Lake Muddy

[Williamson County, IL]
Hurst 

Section

glacial Lake Muddy

• up to 100 feet of lake 
sediments in the subsurface

• fills a preglacial bedrock valley

Sample 
Set

1 mile



Hurst Section along the Big Muddy River

Equality Formation:  last glacial 
slackwater lacustrine sediment



Bridge Boring Record (IDOT):  Engineering Properties of Equality Formation

• low strength (Qu < 1.0 tsf)
• low blow count  (N < 7)
• high water content



Hurst Section: glacial Lake Muddy

Equality Formation:  near Hurst, Illinois

Fossil amphibious 
gastropod 
(Pomatiopsis lapidaria)

1 mm

Pomatiopsis

AMPHIBIOUS

- seasonal lakes 
and floodplains



UCIA
MS#

ISG
S#

Site Dep
th 
(ft)

Material
𝛿𝛿13

C ±

RCYB
P

± Comments

23787
8

A50
62

WLM-
2f*

12 aquatic shell 
fragments

N.A N.
A

1979
0

360 small sample 
size

23787
9

A50
63

WLM-
2f*

17 two shells 
(Pomatiopsis 

lapidaria)

N.A N.
A

2091
0

80

23788
0

A50
64

WLM-
2f*

18 shell (P. lapidaria) N.A N.
A

2047
0

80

23788
1

A50
65

WLM-
2f*

18 shells (P. 
lapidaria; Fossaria 

dalli) 

N.A N.
A

2056
0

100

23788
2

A50
66

WLM-
2f*

18 two shells 
(Pomatiopsis 

lapidaria)

N.A N.
A

2083
0

80

23788
3

A50
67

WLM-
2f*

19 shells (Fossaria, 
Discus, 

Succineidae)

N.A N.
A

2135
0

270 small sample 
size

23638
6

A50
00

SS-
31106**

40–
50

aquatic mollusk 
shell fragments -9.7 0.

1
2053

0 45

23638
7

A50
01

SS-
31106**

70–
80

Sphaerium 
(bivalve) -9.2 0.

1
2055

0 45

23638
8

A50
02

SS-
31106**

80–
90 aquatic mollusk 

shell fragments

-
10.
1

0.
1

2092
0 50

*  WLM-2f  is the HURST SECTION; (NE, Sect. 18, T8S, R1E); lat. 37.8298; long. -89.1359. 
** SS # 31106 has an API # 121990212900 (NW, Sect. 3, T8S, R1E); lat. 37.8582; long. -89.0928.

Glacial Lake Muddy:  AMS Radiocarbon Dating Results
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Glacial Lake Muddy; calibrated C-14 ages (2-sigma)
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Wisconsin Episode Lake Michigan Lobe:  TIME-DISTANCE DIAGRAM
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Glacial Lake Muddy; Calibrated C-14 ages



Highbanks Road Section (glacial Lake Kaskaskia)



Highbanks Road Section 
(Midwest FOP 2011 field trip)

20.5 ka (C-14; Stagnicola)

19.0 ka (C-14; Stagnicola)

20.0 ka (C-14; Pomatiopsis)

21.3 ka (C-14; Valvata)

24.7 cal ka

24.0 cal ka

22.8 cal ka

25.6 cal ka
LGM ages for middle of section



Highbanks Road Section (glacial Lake Kaskaskia)

glacial Lake Muddy



Glacial Lake Saline studies

GEOMORPHOLOGY 
AND SEDIMENTOLOGY 
OF PLEISTOCENE 
LAKE SALINE, 
SOUTHERN ILLINOIS

Frye et al., 1972 Heinrich, M.S., 1982
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Highbanks 
Road Section

Hurst 
Section Big Ridge

Section

Little Cypress
Ditch

Beste-1 Core

Cottonwood
School

Thomas
Quarry

Peoria Silt (LGM) 
Chronology

[Illinois Valley sourced loess]

studied by Andy Nash (QR, 2018)



from Nash et al., 2018 (Illinois River Valley loess)

CORRELATIONS WITH RAPID LOESS SEDIMENTATION IN ILLINOIS  (during LGM)
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• rapid loess sedimentation during Shelby Phase (26 to 23.5 cal ka)

• reduction in sedimentation and formation of Jules Geosol 

immediately afterwards



accelerated 
slackwater 
lake 
deposition 
was 
coincident 
with glacial 
advance to 
maximum 
extent, and 
times of 
rapid loess 
accumulation

LGM  margin

southern Laurentide
Ice Sheet



SUMMARY / CONCLUSIONS 

• fossiliferous zones of slackwater lacustrine sediment represent times of rapid sedimentation in 

response to large valley aggradation

• at least 3 significant pulses of sedimentation (NOT UNIFORM) based on C-14 age groupings

 45 - 40 cal ka [MIS 3] 

 26 – 23 cal ka [Shelby Phase, LGM]  -- rapid aggradation

 younger period [low terrace]

• accelerated slackwater deposition (Shelby Phase) is recorded from 3 glacial lakes 

(Kaskaskia, Muddy, and Saline)

• accelerated slackwater deposition is coincident with accelerated loess deposition and advance 

of Lake Michigan and Huron-Erie Lobes to maximal extents (e.g., Shelbyville Moraine)
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