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o Glaciers '
ve major glacial pekd§ im@tﬂ&mﬂlion years
glacial period is called the Wisconsinan Glacial Episode
e Wisconsinan Glacial Episode was from about 110k
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Greatest extent of the glacial ice in the Wisconsin Glacial
Period

Cordilleran
Ice sheet3




How thick was the Laurentide Ice Sheet?







Another consequence of glaciation
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New genetic evidence supports the hypothesis that the first people in the Americas all came from northeast Asia
by crossing a land bridge known as Beringia. When sea levels rose after the last ice age the land bridge

disappeared. (Julie McMahon)
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Quaternary geology of Central Minnesota




The dance of the glacial ice lobes

Winnipeg
% Provenance
\ i Rainy
Riding
Mountain Provenance
Provenance

Superior
Provenance

Source: Geologic Atlas of Cass County, MN
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Detailed glacial history of Cass County

Source: Geologic Atlas of Cass County, MN
Lusardi and Nguyen, 2018
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[] Glacial drainage

I Glacial lake

[] Outwash

] End moraine

[ Koochiching-lobe till
[_1 Superior-lobe till

[ Rainy/Brainerd-lobe till
[_] Wadena/itasca-lobe till

==_:Ice margin
<(— Meltwater flow direction
=== Drumlins (not all shown)
"Scoured" landforms (not
= all shown)
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Detailed glacial history of Cass County

[lce
[ Glacial drainage
Source: Geologic Atlas of Cass County, MN [ Glacial lake
: [ ] outwash
Lusardi and Nguyen, 2018 Endmondine

Koochiching-lobe till
[ Superior-lobe till

[ Rainy/Brainerd-lobe till
[ Wadena/ltasca-lobe till

Undifferentiated glacial
deposits
Ice direction
== -Ice margin
<(— Meltwater flow direction
=== Drumlins (not all shown)

w==s "Scoured" landforms (not
all shown)
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The Original Vegetation of Minnesota
By Francis Marschner

Legend
Il Undetned
[ e
[ Vet Praine
[ Brush Praine
Il ~spen-OskLand
I ~sp=n-Birch (vrending 1o hardwoods)
[ Asp=n-Birch (rending 1 Coniters)
- Oak Openings and Barrens
Il 50 Woods - Hardwoods (Osk, Maple, Basswood, Hickony)
[ Vixed Hardwood and Pine (Maple, White Pine, Basswood, o)
I e e
[ Vix=s Whie Pine and Red Pine
[ Jack Pine Barrens and Openings
Il Fire Fats (Hemiock Spruce, Fir, White Pine, Aspen)
[ Or=n Muskeg
[l Corier Bogs and Swamps
- River Botom Forest
Ao :' Lakes (open water)
’



Legend
Il Unseined

[ Prairie I}

I Wet Praine

Il &rsh Prairie

Il #scen-OskLand

Il ~spen-Sirch (vending © hardwoods)

[ Aspen-Birch (rending b Coniters)

- Oak Openings and Barrens.

I 555 Wooss - Hardwoods (Osk, Maple, Basswood, Hidkory)

B I Voced Hardwood and Pine (Maple, Whie Pine, Basswood, etn.)

Il Vhite Pine

[ V=3 Whike Pine and Red Pine

[ Jack Pine Barrens and Openings

[l Fire Fats (Hemiock Spruce, Fir, White Pine, Aspen)
- Opan Muskeg

- Conier Bogs and Swamps

Il River Botom Forest

[ Lates (open waer)



Legend
Il Unceined

|:] Prairie %

I et Praine

[l Brush Prairie

Il #se=n-Oak Land

Il ~sp=n-Birch (vending © hardwoods)

[ Aspen-Birch (rending b Coniters)

- Oak Openings and Barrans

Il i Woods - Hardwoods (Oak, Maple, Basswood, Hickory)
- Mixed Hardwood and Pine (Maple, White Pine, Basswood, eto.)
I Vhite Pine

[l Vixed White Pine and Red Pine

I:] Jack Pine Barrens and Openings

Il in= Fiats (Hemlock Spruce, Fir, White Pine, Aspen)

- Opan Muskeg

- Conifer Bogs and Swamps

Il River Botom Forest

|:] Lakes (open waker)



Legend
Il Unceined

[ Praiie h

I Wet Praive

Il Brush Prairie

I Aseer-OskLans

I ~sp=n-Birch (vending 1 hardwoods)

[ Aspen-Sirch (vending 1 Coniters)

- Oak Openings and Barrens

Il 5% Woods - Hardwoods (Oak, Maple, Basswood, Hidkory)
[ Mixed Hardwood and Pine (Maple, Whik Pine, Basswood, ko)
I Ve e

[ Vix=< Whie Pine and Red Pine

[ JackPine Barrens and Openings

Il Fine Fists (Hemiock Spruce, Fir, White Pine, Aspen)

I Over Mosiog

[ onier Bogs and Swarrps

Il River Botom Forest

[:] Lakes (open water)



SOILS OF MINNESOTA
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Siity Forest and Praire Soils of Southeastern
Minnesota.

Medium Textured Prairie and Praine Border
Soails of Southeastern Minnesota.

Coarse 1o Fine Textured Forest Soils of East-
Central Minnesota.

Medium to Fine Textured Prairie Border Soils
of Central Minnesota.

Medium to Fine Textured Prairie Scils of South-
Central Minnesota,

Silty Prairie Soil of Southwestern Minnesota.

Medium to Fine Textured Prairie and Prairie
Border Soils of Western Minnesota.

Medium Textured Forest Soils of Norih-Cenral
Minnesota.

Coarse to Medium Textured Forest Soils of
East-Central Minnesota.

Fine Textured Forest Solls of East-Central Min-
nesota.

Coarse to Fine Textured Prairie Soils of Organic
Soils of Glacial Lake Plains.

Coarse to Fine Textured Forest Solls and
Organic Soils of Glacial Lake Plains,

Coarse to Fine Textured Forest Soils and Rock
Qutcrops of Northeastern Minnesota.

Coarse to Medium Textured Prairie Soils
Formed from Glacial Outwash.

Coarse to Medium Textured Forest Soils
Formed from Glacial Outwash






NLCD 2011 - Land Cover

.. | Land Cover Class
| [ open water
-5 | |:| Developed, Open Space
[ peveloped, Low Intensity
- Developed. Medium Intensity
I Deveioped, High intensity
| [ | Baren Land RockiSand/Clay)
A [ pecidious Forest
- Evergreen Forest
- Mixed Forest
| [ | shrubiscrun
4 m [ | crassland/Herbaceous
= ] [:] Pasture/Hay
| [ |cutivated crops

2| I woody wetiands
2 | [ | Emergent Herbaceous Wetiands




Hydrography
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