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OUTLINE
Bedrock geology and Michigan’s mining “comeback”
What’s above the bedrock?
How do Michiganders use the land, and why?
What about the future (as in, climate)?



470 million years ago     



The Michigan Geologic Basin – rocks deposited on an ancient seafloor



SOIFT



47% limestone
23% sandstone
18% shale
12% evaporites (rock salt and gypsum)

What types of rocks are in the Michigan Basin?



Michigan was like the Bahamas today:
clear, shallow, warm, blue water, rich in lime-rich mud

Florida

Cuba
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Oglebay Norton Calcite quarry
  - the world’s largest limestone mine!

x = MAJOR limestone quarry



Rogers City
(pop. 2900)

Oglebay Norton Quarry

One mile



An incredibly vast (but not deep) quarry



• road metal, crushed stone 
• steel industry 
• cement/concrete
• agriculture (soil amendment)
• dimension stone/landscaping
• rip-rap (large rocks to limit shoreline erosion)

Uses of limestone



Salt

Michigan – 4th in the US in salt production

Over a trillion tons!!!







Potassium-rich salts in a core of rock salt





$50 million in state funding (2022 bduget)



1.5 miles



Rocks of the
Michigan Basin

Older rocks







Iron ore!



Tilden Mine



The Tilden (Open pit) Iron Mine – employing almost 1000 people





Loading copper ingots





Copper Range

Porcupine Mtns

Michigan’s last operating copper mine closed in 1997





Ni: 220,000 tons
Cu: 215,000 tons

EAGLE MINE
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Original minesite

New “Eagle east” minesite

Eagle Mine projected output
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Above the bedrock – mostly sediment brought here by ice sheets (glaciers)



Erosion

Deposition of
glacial sediment



Thickness of glacial deposits

Generally thin…

Really thick!

1090 feet!

> 500 feet!
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Ice advances out of Canada as a series of ice lobes



≈17,000 
years 
ago

Ice retreat is episodic and variable across the state



≈16,400 
years 
ago
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Michigan
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Ice retreats in lobate forms, just as it had advanced



≈16,200
years 
ago

Where the land is “low” in front of the ice, lakes form



≈15,800
years 
ago

Glacial
Lake

Chicago
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Michigan’s “Big Three” glacial lakes



Lake plains – very flat! 
But very good soils (after they have been drained)



Lake plains – very flat! 
But very good soils (after they have been drained)







Large acreages of sugar beets
on the Saginaw Lake Plain



Acreage



Michigan’s (more than 10,000) lakes – mostly glacial kettles



Kettle lakes



Kettle lakes



≈15,700
years 
ago



≈14,000
years 
ago



≈13,000
years 
ago





≈11,000
years 
ago
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Sudden and catastrophic
drainage of Glacial Lake Algonquin



Lake St Helen

Sand dune field



Small sand dune
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No dune activity today – but not so in the past!

No (or almost no) dunes moving



Aggregate in Michigan
    - an important glacial legacy



Michigan leads the nation in aggregate production!



Michigan leads the nation in aggregate production!





Aggregate – different sizes for different applications



A man walks into a bar with a slab of asphalt under his arm and says:
“A beer please, and one for the road.”

Most (about half) of all aggregate is
used for roads and sidewalks



Other concrete “products” that also need aggregate



Gravel pits and the NIMBY phenomenon
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Michigan agriculture



WHERE are the farms and farmers?

Farms … on the good soils



High quality
soils of 
the Lake Plains



Michigan ag….
   diverse and highly ranked

BUT WHAT are we the BEST at?



#1 in the USA in:

TART CHERRIES



CRANBERRY BEANS

#1 in the USA in:



SMALL RED BEANS

#1 in the USA in:



BLACK BEANS

#1 in the USA in:



SQUASH

#1 in the USA in:



NIAGARA GRAPES

#1 in the USA in:



PICKLES and CUCUMBERS#1 in the USA in:



RED POTATOES

#1 in the USA in:



POTATOES FOR CHIPSAlso first in per-capita
consumption of potato chips!



ASPARAGUS

#1 in the USA in:



APPLES FOR PIES

#1 in the USA in:



EASTER LILIES

Also impatiens, begonias, petunias, and geraniums

#1 in the USA in:



SECOND in production of:

celery
hanging flower baskets
all dry beans
navy beans
dark red kidney beans
fresh carrots
turfgrass
peat
cucumbers
squash



THIRD in production of:

snap beans
light red kidney beans
apples
Christmas trees

FOURTH in production of:

alfalfa haylage
all carrots
grapes
Concord grapes
processed carrots
processing tomatoes
sugar beets
sweet cherries

FIFTH in production of:

plums/prunes
all tomatoes
hops
pears
wine grapes
blueberries

SIXTH in production of:
greenhouse and nursery stock
pumpkins
milk

SEVENTH in production of:
bell peppers
eggs
maple syrup
potatoes
wine



Because you might be curious…

8th in cabbage
8th in honey
8th in peaches
9th in chickens
9th in goats
10th in oats
11th in turkeys
13th in corn for grain
12th in hogs
13th in soybeans
13th in sheep
15th in winter wheat
28th in cattle



In terms of $value$ of commodities, 
Q. What crops are easily the top two?
A. Corn and soybeans

Q. What is of more $ value – all field crops or all livestock?
A. Livestock

Q. What is of more $ value - vegetables or fruit?
A. Vegetables

Q. What is the top agricultural commodity or crop?
A. Milk and dairy products ($1.8 billion. Corn is 2nd at $986 million)

Q. What is the top fruit?
A. Apples



Top Michigan crops ($ value)

1. Corn
2. Soybeans
3. Hay
4. Wheat
5. Potatoes
6. Apples (#3 nationally)
7. Blueberries (#5 nationally)
8. Cherries (both types) (#4 nationally)
9. Cucumbers (#2 nationally)
10. Squash (#2 nationally)



Michigan’s Fruit Belt
  --areas close to the lake
   AND on high ground



Grand
Rapids

The “Fruit Ridge”



Michigan’s Fruit Belt
  --areas close to the lake
   AND on high ground



A MICHIGAN FRUIT Trivia Bowl

Q. Blueberries are the SECOND most “eaten” berry in the US. Which berry is first?

A. Strawberries

Q. Most of Michigan’s apples end up as what product?

A. Juice/cider

Q. In the US, more ____ are consumed than any other kind of fruit.
A. Oranges (apples are second)



Grape juice and wine

Wine

Michigan ranks…
  4th in Concord grape juice production 
  5th in wine
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Summers are going to
get HOTTER



Projected Temperature-Related Changes
2041-2070 vs. 1971-2000

Warmer everywhere



Wetter everywhere, but
especially up north

Projected Temperature-Related Changes
2041-2070 vs. 1971-2000



Projected changes in 
Michigan’s precipitation

1. Many more “heavy precip” 
             events
2.   More winter and spring rain
              events – and floods!
3.   Fewer days with snow



Mullett Lake, Cheboygan County

Thank you for your attention. 
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