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Northwest
Northeast

In the early days. . .







by Stage

by Phase

by Ice Lobe

From then 
until now. . . 

by description

by Geomorphic 
Expression



by Ice Lobe and Moraine Association



by Name 
(formal and informal)

Over 100 lithostratigraphic
units that have been 
identified in Minnesota. 





• North American Stratigraphic Code 
(North American Commission on 
Stratigraphic Nomenclature, 2005) 

• 80 units are accepted and 47 are 
formally defined, revised, or redefined in 
this report. 

• Some units are abandoned in this 
report. 

• 33 units are recommended to be 
formally named in the future.



Minnesota Quaternary Lithostratigraphy

supported by 
Great Lakes 

Mapping Coalition 
2010-2011



Who are we?



And WHY do we care?

Part of the University of Minnesota, the MGS provides 
systematic geoscience information to support stewardship 

of water, land, and mineral resources. 



Status of County 

Geologic Atlases

HOW do we

do that?

• 3-4 years per county
• 30 counties remaining
• estimate 10 years







Quaternary 
Stratigraphy 

using cross-section 
lines spaced 1 km 

apart

Anoka County 
½ km spacing





Department of Natural Resources

Groundwater Atlas

(Part B)



2-Dimensional cross sections
3-Dimensional surfaces

3-Dimensional models 

of buried sand layers

Mapping Buried 

Glacial Aquifers



Sand Distribution Model 

using data from the cross 

sections to map extent, depth 

to, and thickness of glacial 

sand bodies which may be 

aquifers



USDA 

Texture



Hobbs and Goebel, 1982

MGS mapping projects

Geologic Map of Minnesota

Quaternary Geology

2015/16

2016/17

supported by 
Great Lakes 

Mapping 
Coalition 



2017/18

2018/19

Digital (and 500k print)
1:100k and 500k scales
Complete Attribute table

Texture
Provenance
Formation/Member

4 years
7 Geologists
1 GIS specialist
1 Editor
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Statewide Cross Sections



Phase one:
High-priority region

Previous work available
Mixture of old/new methods

Statewide Stratigraphy
1:500,000 scale

~25 cross sections
At 5 km spacing

Statewide Cross Sections at 5-km spacing

CGA Quaternary Stratigraphy
1:100,000 scale

67 cross sections at 1 km spacing



OGD—A drift older than the Wisconsin, 
brought in by the Western or Keewatin 
icefield.  Calcareous except the leached 
surface.  Soil usually clay loam. 
Drainage more nearly perfect than in 
younger drift.  Includes occasional 
gravel knolls (K).

So what is the 

‘Old Gray till’ now?
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The more things change. . . 
the more they stay the same. . .

https://insightbyseymour.com/2014/01/10/the-old-gray-mare/


