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Outline

• Particle Size and Texture
• How soils form and their importance
• Glacial history of Michigan and Macomb County
• Soil Data on the Web
• How do we fix our soil?
• Bonus story of the Petoskey Stone



Particle Sizes
• Sand is relatively large and difficult to entrain.  Sand also 
promotes infiltration (0.063 mm – 2 mm)

• Silt is most easily eroded component.  Loess sediments are 
particularly susceptible. (0.002 mm - 0.063 mm)

• Clays are cohesive and tend to remain bound to the soil 
structure; however, once detached they remain in in suspension 
(<0.002 mm)

Particle Size vs. Texture



Soil Texture



It Depends:

USDA - Soil is a naturally occurring mixture of 
mineral and organic ingredients with a 
definite form, structure, and composition. The 
exact composition of soil changes from one 
location to another.

Gardeners – Material which nourishes and 
supports growing plants.  A living media. 

Geologists – Loose surface of the Earth that 
has undergone the pedogenic process.

Engineers – Any unconsolidated sediment.

Definition of a Soil





Source: Wordpress.com

Soil Building process is slow (hundreds of years)

Soil Formation (continued)



Michigan State Soil



Why is Soil 
Important?

• Nutrients
• Feed the soil, not the plant
• Plants lack a mouth

• Drainage and Aeration



Why is Soil 
Important?

• Nutrients

• Drainage and Aeration



pH and Nutrient Availability



Our Glacial History

• Past landscapes erased

• Causes of Glaciation

• Very Heavy

• Store Large Quantities 
of Water



Source: BC Open Textbook

Glacial Advances and Retreats Over 500,000 years



Moraines – Recessional, End and Ground



Moraines – Recessional, End and Ground



Source: Kincare et al.
Source: Michigan Radio

How Michigan Became a MittenLobes and 
Pro-Glacial Lakes



Resulting 
Topography



Source: Sytsma.botany.wisc.edu

Surficial Sediment



Moraines and Pro-Glacial Lakes

Enlarged Lake St. Clair
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Topography Left Behind



Glacial Outwash – Sand and Gravel



Source: Science

Source: Staffordshire U Blogs

Glaciers are Dirty



Glaciers are Dirty



Macomb County Topography



Names Mean Something



https://apps.nationalmap.gov/viewer/



Sources of 
Additional Soil 
Information

Google:
Web Soil Survey



Soil Details



Additional Soil Information



https://mnfi.anr.msu.edu/resources/vegetation-circa-1800

Michigan Natural 
Features Inventory



How do we “Fix” any of these soils?

• Add organic matter

• Add organic matter 

• Add organic matter



Questions

Jim Selegean, Ph.D., P.E., P.H.
- Engineer
- Professor
- Gardener

313.570.0938
greatlakeshydrology@gmail.com



US Army Corps
of Engineers

Detroit District

Sediment Delivery

Flat Field

Little or no potential to move sediment from field 
to stream

Field Stream



US Army Corps
of Engineers

Detroit District

Sediment Delivery

Mild Sloped Field

Sediment begins moving off field into stream

Field Stream



US Army Corps
of Engineers

Detroit District

Sediment Delivery

Steep Hill Slopes

Sediment rapidly moves off field into stream

Hill Slope Stream



US Army Corps
of Engineers

Detroit District

Appalachian Orogeny and the Death of 
Hexagonoria

Hexagonoria percarinata

Source: Dorr and Eschman, 1970

Source: Dorr and Eschman, 1970

Devonian Great Lakes
(~350 Mybp)



US Army Corps
of Engineers

Detroit District

Appalachian Orogeny and the Death of 
Hexagonoria

350 mya

From King, 1977



US Army Corps
of Engineers

Detroit District

All sedimentary rock in the Great 
Lakes originated from eroded 

material



US Army Corps
of Engineers

Detroit District

Much  
Sedimentary Rock
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https://apps.nationalmap.gov/viewer/





















US Army Corps
of Engineers

Detroit District

Sediment Delivery
Slope Matters



US Army Corps
of Engineers

Detroit District

Great Lakes Relief

Around the Great Lakes, 
there is little topographic 
relief to drive sediment 
delivery

…but that wasn’t always the case

Source: Ray Sterner, Johns Hopkins University



US Army Corps
of Engineers

Detroit District

Historic Relief in Michigan

From Dorr and Eschman, 1970

Penokean orogeny build this range during Middle Precambrian 
(1640 million years ago).  This range has long since eroded away.



US Army Corps
of Engineers

Detroit District

Mountain Building – high sediment yield

Mountains Eroding –
moderate sediment yield

Mountains gone – Low relief, low sediment yield

Erosion Cycle

Drawings from Dorr and Eschman, 1970



US Army Corps
of Engineers

Detroit District

Source: National Geographic


