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General Terminology

Eroded fragments of B and C in
Jurassic Sediments






Pre-Cambrian Mountains
2.5 to 3 billion Years Ago
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from R.W. Kelley 1968, Mi DNR
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DEPOCENTER = Bottom of down-warped
bowl-like layers =» DOW CHEMICAL

Optimum location to mine various BRINES







500+ Million Years Ago

Primarily sandstones
and conglomerates,
sedimentary deposits
from rivers flowing
from the eroded
Penokian “hills”.



Primarily marine deposits
of sand/silt stones and
shales.

425+ Million Years Ago



400+ Million Years Ago

Primarily fine grained
dolomite and lime-
Stones, reefs, and
Some halite, anhydrite.

Accelerated downwarping
of the basin and strong
evaporation-evaporites.



350z Million Years Ago

Primarily fine grained
dolomite and lime-
Stones, reefs, and
Some halite, anhydrite.

Mackinac Breccia.

SE was uplifted.



325+ Million Years Ago

Primarily fine grained
shales and siltstones.
Some evaporites
“Dark Muds”
Antrim Shale-Appalachia
Ellsworth Shale-WI area

Coldwater shale

Grand Rapids Gypsum



280+ Million Years Ago

Continental Sediments
COAL-marine deltas and
Swamps, fossils.

Hot climate-no growth
Rings on fossil trees,
No soil accumulation

Heavily vegetated
tidal swamps.



About 420 million years



Formation of Evaporites



Evaporites and
Carbonates 330 million
years ago:

Later covered by black
mud flowing in from the
Appalachians (Antrim
Shale)















from Dorr & Eschman 1970

. L™
ca a0

) ..“.:-.‘..'_‘.." HZQ.':- Y S -."-' .HEO "": £ :',..'

= SOURCE =i

e e o e e e T L

Oil well

L RESERVOIR- i
T Pt AL

...... \\\ \\ *\'\..-.

e D P T T




from Dorr & Eschman 1970



from Dorr & Eschman 1970

Big Hit
Albion-Scipio Trend:
a “fissure” feature




From: National Geographic Magazine



FEAR OF FRACKING

A key technique in shale drilling |s hydraulic
fracturing, aka fracking. A fluid mix of water,

gand, and chemicals is pumped down the
weall at high pressure, creating fissures in

the shale that let gas flow into the well,
But the whole drilling process may also
create pathways that allow gas or chami-

cals to pollute drinking water.

From: National Geographic Magazine



From: National Geographic Magazine
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Formation of Artesian Conditions
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About 15,000 years ago



from Dorr & Eschman 1970



from Dorr & Eschman 1970



from Dorr & Eschman 1970



RETREATING ICE FRONT
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About 8,000 years ago
Retreat Rate ~ 500°/yr
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C. Byrum

About 15,000 years ago

State Fossil: Mastadon

Mastadon Finds
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