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Production Statistics

Presented by Dr. Peter Voice with contributions from
Dr. Bill Harrison and Mr. John Yellich




Where did this data come from?

A Sifted through:
A U.S. Bureau of Mines Annual Reports (P890 data)
A Michigan Geological Survey Annual Statistical Summaries (and
predecessor sere€)19001940 and 195980 data

A Note most pre1938 data was compiled into a volume by O. Poindexter in 1940
¢ this was used as the main source for these years (save for Gold déiiah
relied on US Bureau of Mines reports)

A g? Geological Survey Mineral Yearbapk840-1950 and posti980
ata

A All coal data prel 950 was fronCoheeet al. 1950 (USGS Circular 77)

A Because of the vintage of many of the sourgémd to be very careful
with units

A Saltc sold by the barrel (~25bs), then in short tons, then in metric tons!

A Note ¢ we do have some confidentjal mineral statistics datao
protect the data, we are not releasm% the annual data, but we have
added it into the total production of the commaodity.



Types of Resources

AMineral Resources
AMetallic Minerals
ANonmetallic Minerals

AAggregate Resources
AEnergy Resources
AGroundwater



Metallic Minerals

AWestern Upper Peninsula resources

AGold (+ Silver) associated wittperidotite (olivinerich
rock)c very minor resource
A Copper £ Silver; Nickel, Zinc, Platinum Group Elements)
A Keweenaw area and west
A New Eagle Mine (GNi, PGE)
A Back Forty Project (at permitting stagelso has some Zn)
Alron Ore £ Manganese)

A Three major trendg Marquette Range (just one mine let
the Tilden Mine); Crystal Falldenominee Range; Gogebic
Range
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Mesabi Range Gunflint Range Gogebic Range Crystal Falls-Menominee Marquette Range
Northern Minnesota Western Ontario Wis.-Mi. Range - Dickinson Co. Marquette Co.
Jacobsville Sandstone
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Bad River Dolomite
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Archean Metaigneous Rocks (2.5 Ga+ in age)

Enchantment Lake

Fm.
W
Compeau Creek Gneiss

< Chocolay Group Menominee Group | Baraga Group

Mona Schist

Southern Complex Gneisses

Modified fromOjakangas1994



Iron Ore Production in Michigan
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Munising Fm. 500 Ma?

WW
Jacobsville Sandstone

Cambrian
Mesoproterozoic

Freda Sandstone

Nonesuch Shale Mostly Cusulfides
1087 Ma

Oronto Group

Copper Harbor
Conglomerate

Mostly Native Cut: Cuoxides,
+Cucarbonates

Porcupine
Volcanics

Portage Lake
Volcanics

AN

Bergland Group

Various Rhyolites

Powder Mills Group

Bessemer Quartzite |~1200 Ma
N N\

Paleoproterozoic
Ba Se m e nt Modified from Mitchell and Sheldon, 2016



Copper Production in Michigan
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Comparison of Silver and Copper Production
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Annual Gold Production (troy oz:)Composite data
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Associated with the Ropes
Gold Mine area are
serpentinizeddolomitic
marbles, called/erde Antique
This was quarried for an
attractive dimension stone off
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Estimated Total Production:

Metallic Resources

Processed Iron Ore 1,500,000,000netric tons
Copper 6,510,000 metric tons

Silver 29,704,000 troy oz. (~923
metric tons)

Ferruginous manganes¢ 820,000metric tons
ore

Manganiferousron ore 516,000 metric tons

Gold 33,600 troy oz. (~1.thetric
tons)

$157 billion
$44 billion
$500 million

$3.8 million

$2.4 million
$47 million



Nonmetallic Mineral Resources

AMostly LP productiog though historic gypsum

prod
ARoC

uction In several rock units in the UP
K Gypsum

ARocC
AH

K Salt
alitec NaClsalt

A Sylvitec KClsalt (no active production today; historic
production ~160,000 tons per year)

ABrines (Mg, |, Br, Ca, Clata generally withheld
as few operators extract these (different
magnitudes of production as wejlfocus on Mg

and

CaGlcompounds)
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P#:35800
Core Interval: 2337.4-2337.6 m (7668.5-7669.5 ft)




Sample of the C Shale (Salina Group) with
secondary red halite cements filling a
fracture




Samples of the F Salt (Salina
Group)¢ the unit
commercially mined in Detroit




Annual Michigan Salt Production
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Satin Spar Gypsumsecondary precipitant in
the Cabot Head Shale, UP
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Anhydrite in the Lucas Formation, Detroit River Group




Anhdyritein the Michigan Formationq
the Michigan Formation was

commercially mined in Grand Rapids and
s stilled mine at Alabaster.




Annual Michigan Gypsum Production

3,000,000
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correspond to any recession. So what
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Estimated Total Production:
Nonmetallic Minerals

Rock Salt 308,000,000 metric tons  $14.5 billion
Rock Gypsum 110,000,000metric tons $1 billion

Brine datac withheld



Aggregate Resources

AMined statewidec though different qualities, and types
of materials quarried at different parts of the state

ASand and Gravel (fill, glass sands, injection mold sands,
brick filler, etc.)

AClay and Shale (bricks and tiles, ceramics)
ACement

ALime (flux, FGD Gypsum)

ACrushed Stone mostly limestone and dolomite (fill)
ADimension Stone (~10,000 tons per year)
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Traverse Groupimestones; Quarried at Charlevoi

WG Pk

——

S Wi
) ‘.,.‘»%\‘ ..
A AR




SawheidleQuarry, near Manistique, Ml
v _ Crushed Rock Dolomite from the Burnt Bluff Group | ,




Bayport Limestone,
eJIue, MI




Stromatoporoidsponge,
EngadineDolomite
Drummond Island Quarry
¢ crushed stone



