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Founded in 1997

GOAL - Map the glacial geology of Great 

Lakes states in three-dimensions



Bylot Island, Nunavut, Canada 

What are we dealing with in Illinois and 

the Great Lakes States?

Why did we form the Coalition?

Glaciations several times



Bylot Island, Nunavut, Canada - Highly sediment-charged water emerging from a conduit at the base of Aktineq Glacier  
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Bering Glacier, AK

Berrien County, MI

Head of Outwash

Deposits



Bylot Island, Canada

Knik Glacier, AK

Unique Complex Geology

Glacier Melting iceBraided 

stream

with 

outwash 

Ponded lake

Hummocky topography of the end moraine in the 

snout area of Aktineq Glacier. Small mounds range up 

to 10m high and are covered by diamicton that lies 

over glacier ice (and insulates it from melting). 

Moraines DeltaFan

End 

moraine

http://www.inrs.illinois.edu/shilts/gallery/images/shilts-0038_hr.jpg


~1.6M – 425,000 YPB: Pre-Illinois 

Episode multiple glaciations

Glacial melting and landscape formation

Our Glacial Legacy

Resultant Landscape

425,000 – 180,000: Yarmouth Episode 

Interglacial

180,000 - 125,000: Illinois 

Episode Glaciation

Resultant Landscape

125,000 – 75,000 Sangamon 

Episode Interglacial

75,000 – 12,000: Wisconsin 

Episode Glaciation

Resultant landscape

Modern Landscape

Overlying older 

landscapes with 

portions eroded and 

portions preserved

http://www.prairie.illinois.edu/shilts/gallery/images/shilts-0182_hr.jpg
http://www.prairie.illinois.edu/shilts/gallery/images/shilts-0118_hr.jpg
http://www.prairie.illinois.edu/shilts/gallery/images/shilts-0240_hr.jpg
http://www.prairie.illinois.edu/shilts/gallery/images/shilts-0201_hr.jpg


We go from this to this 

Why are we doing this?

Provide Geologic Information for Economic 

Development, Water and Mineral Resources, 

and Public Health



180,000 - 125,000: 

Illinois Episode 

Glaciation

125,000 – 75,000 

Sangamon Episode 

Interglacial

75,000 – 12,000: 

Wisconsin Episode 

Glaciation

Modern Landscape

This is 

what we 

see today

Sandy Creek

Sisters section

Clear Creek



Very Detailed Subsurface Information



Mapping requires

exploration



3D Geologic Model



Great Lakes Geologic Mapping Coalition 
Original Organizational Chart



1999 Time Line for the 14-Year Long-term 

Geologic Mapping Program



Table (part) of Surveys In-House Capabilities and 

Needs



GLGMC provides:

• Shared expertise

• Shared funding

• Shared methodologies

• Shared infrastructure

St. Joseph River Basin 

MGS, IGS, ISGS, USGS



GLGMC receives direct input from map users—

identifies societal issues



Informational Products
The Central Great Lakes 

Geologic Mapping 

Coalition

ISGS, 2000,  pamphlet. 

The Central Great Lakes 

Geologic Mapping Coalition

USGS, 1999, Fact Sheet

FS-153-99 

Mapping the glacial 

geology of the 

Central Great 

Lakes region in 

three dimensions—

a model for state-

federal 

cooperation,

USGS, 2000, Open-

File Report 99-349 

Sustainable 

growth in 

America’s 

heartland—3-D 

geologic maps as 

the foundation

Central Great 

Lakes Geologic 

Mapping 

Coalition, USGS, 

1999, Circular 

1190 



Congressional InteractionsCongressional 

Interactions/Support  1997-

2011

Great Lakes Geologic Mapping Coalition



Summary of Activities – 655 

Congressional Visits
• ~30 District office visits

• 2001-6 Appropriations Request Letters

• 2001 Delegation Letter 

•2003 Multi-state Delegation Letter 

•2001 and 2003 “Dear Conferee” Letters

• 2004 Request Letters

• 2005 Multi-state Delegation Letter 

•2006 Multi-state Delegation Letter 

•2007 Multi-state Delegation Letters 

•2008 Multi-state Delegation letters 

•2009 Multi-state Delegation Letter and Great Lakes Task Force Letter 

•2010 Great Lakes Task Force Letters

• 2011 Personal Program Requests

Several individual request letters



8:30 OH Gillmor-Andrew Beck, 

1203 LHOB

8:45 IL Durbin-Catherine Potter, 

SD-332

IN Hill-Lisa Shelton, 1024 

LHOB  v. int.

9 IN Lugar-Aaron Whitesel, SH-

306

IL Gutierrez-Tom Kotarac, 2367 

RHOB

IL Hastert-Anthony Reed, 

235 CHOB

9:15 MI Smith-Brian Bowker, 2305 

RHOB

9:30 OH Boehner-Gary Mahmoud, 

1011 LHOB

IL Weller-Torrey Babson, 1210 

LHOB

IN Souder-Mark Pfundstein, 

1227 LHOB

9:45 OH Tiberi-Bruce Cuthbertson, 

113 CHOB

10 OH Voinovich-Brian 

Mormino, SH-317 

IL Fitzgerald-Bridget 

McNally, SD-555    

MI Upton-Chuck Yessaian, 2161 

RHOB

IL Rush-Yardly Pollas, 2416 

RHOB

IL Shimkus-Ray Fitzgerald, 

513 CHOB

10:15 IL Johnson-Therese Rios, 1229 

LHOB

IN Pence-Leanne Holdman, 

1605 LHOB

10:30 MI Stabenow-Kristen 

Knepper, SH-702

OH Turner-Mike Wiehe, 1740 

LHOB

MI Ehlers-Ellen Burns, 1714 

LHOB

OH Strickland-Michelle Dallafior, 

336 CHOB

10:45 IL Schakowski, Amy 

Fuller, 515 CHOB

11 IL Kirk-Cholly Smith, 1531 

LHOB

MI Levin-Dan Jourdan, 2300 

RHOB   v. int.

IL Manzullo-Steve Johnson, 

2228 RHOB

11:15 IL Governor’s Office-Sol 

Ross, 440 N. Capitol St., 

Suite 240

OH Jones-Tannaz Haddadi, 

1009 LHOB   

MI Kilpatrick-Jake Bennett, 

1610 LHOB

OH Pryce-Peter Freeman, 221 

CHOB

IN Hostettler-Adam Howard, 

1214 LHOB

11:30 OH/MI DeWine/Levin-Joy 

Mullinex SR-140

Coalition Meeting Schedule



Multi-State DC “Hill” Visits





Personal letter to 

a constituent









Current 

GLGMC 3D 

Mapping 

and 

Modeling 

Program

Lake County, 

Illinois 

Illinois’ 

GLGMC 

Priority 

Mapping 

Areas 



ISGS Visualization Laboratory



Historical Aerial Photography 



Fit Soil C-Horizons to Photography



Fit Quaternary Geology to Photography



Add Subsurface Well Data



Classify Well Data According to Materials and Stratigraphy



Integrate Well Data with Downhole Geophysical Profiles



Integrate 

Seismic 

Profiles with 

Water Well 

Data and 3D 

Geologic 

Model

Contributed by A. Pugin

Tunnel 

valley



Create Layered Surfaces Using Cross-sections as Guides



Create Layered Surfaces of Quaternary 

Sediments and eventually a Solids Model



Solids & Pull-

apart Model



Coalition Priority Mapping Area:
Middle Illinois River Valley
 Scientific Discoveries:

 Sediments are not as old as we thought.

 Ancient Mississippi River migrated over a 15-mile wide 
channel, and seemed to be located first on the eastern side of 
the bedrock valley and then migrated westward.

 Residence time of Illinois Episode glacial ice in region was 
just over the last 20,000 years of the 55,000-year period.

 Mississippi River diverted 24.8 ka. 

 There is a deep and very thick sand and gravel aquifer 
underlying a large portion of the region east of the present 
day valley.  



 16 continuous cores 
 52 to 330 ft deep (eight >200 

ft)
 2980 ft of core

 25 OSL ages (UNL)
 20 from 6 cores
 5 from 5 outcrops (7 more are 

planned)
 20 14C ages (conventional and 

AMS; ISGS and other labs)
 7 from 2 cores
 13 from 4 outcrops

Sampling and Age Determinations

96.1 6.1 ka

Clear Creek Section
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Ground surface Bedrock surface

Condit # 1

Schoepke # 1

Borehole and Outcrop 
Locations

Rattlesnake Hollow

Nauman # 1

Miller # 1

Taylor # 1
Condit # 3

Fidler # 1
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Sediment ages younger than expected - Correlations

West East

~155 ka

~160 ka

~144 ka

25-75 ka

25 ka

25-75 ka

*36.5 ka 

*100 ka

*141 ka

* Recent results

130ka*

168 ka*

129ka*
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 Illinois Episode  
(180-125 YBP) ice 
was in central IL 
longer (~20 kyr) 
than Wisconsin 
Episode (75-
12YBP) ice (~14 
kyr).

Glaciers in IL near 
end of Illinois & 
Wisconsin 
Episodes 



Thick sand & 
gravel aquifer 
underlies 
uplands

July 2011 -
Fidler Core

East of Henry



Bedrock 

Topography



Elevation 

of the Top 

of the ―Big 

Sand‖

―Big Sand‖ Thickness



Surficial 

Geology



Great Lakes Geologic 

Mapping Coalition 

―Rivers Initiative‖ 



Derivative Maps and Applications                 
From 1999 Coalition 3D Geologic Mapping Implementation Plan

NOTE – >15 of 46 map applications directly related to rivers and surface water.



Maps Required for User Applications

NOTE – 4 of 17 maps required for user application directly related to rivers and surface water. 



R
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Input from map users 

helped determine priorities



ISGS Status of 

Geologic Mapping

• Illinois River only 

partially completed

Illinois’ GLGMC 

Priority Mapping 

Areas



Thoughts on Adding a GLGMC River Component 

 Indiana - I like the idea for several reasons. 

 Its important for the Coalition to grow scientifically. This represents a very important research direction 
so why not grow in this direction. Societal applications are huge. Theoretical linkages between glacial 
geology and fluvial geology are also huge. It would stimulate thinking within our close-knit group.

 It should help the Coalition politically because we collectively can't help but be involved in a wider cross-
section of environmental issues.

 It should help us logistically because it represents more collective resources.
 The current Coalition is mature enough to handle such an expansion. Lastly, it represents, potentially, a 

way to grow the funding and we're desperate for this.

 Ohio - I think having a group to promote the geology of rivers (and /or lakes) would be a great idea given 
how so much of the science is now emphasizing biology/biodiversity/habitat, etc. Granted, these are all 
important-however, the framework geology and its relative importance are at some point going to be lost on 
future generations. 

 New York -This theme of Big rivers works here in NY as well, the Mohawk, Hudson and Susquehanna are 
all big players. Right now I do not have a dog in this fight but most of our projects have some external 
connection. Typical inputs for our STATEMAP proposals are Landslides, in Lake Clays, flood hazards etc. 

 Wisconsin - Being the person in the Coalition who’s probably most directly tied to working with river 
systems, I’m all in favor of the idea. I’m a big advocate of the “glacial and pro-glacial (and periglacial)” aspect 
of the Coalition’s charter, and the work that I do with Coalition funds reflects that. I’m coming more and 
more to believe that pro-glacial systems will be the emerging field for providing an absolute chronology of 
glacial events in the Midwest, and I think it would be great to have people involved in fluvial research have a 
venue for seeing how their research overlaps with the Coalition work.



Past Yields Clues to the Present          
Present is the Key to the Past 

GLGMC can help with:
• In Illinois - understanding of the AMR 

• For everyone - lots of infrastructure

GLGMC needs help with:
• Sedimentological aspects of river deposits

• Old vs. new

• Visible vs. buried

• Identification of bed forms

• Occurrence and age of wetlands

• Fluvial hydraulics

• Meander formation

• River changes associated with erosion and deposition

• Currents, flows, and flooding

What else? DISCUSSION

http://mo.water.usgs.gov/Reports/1993-Flood/images/scan14.jpg

