
Minerals and Rocks to Mining and 
Construction

Natural Resources and Civilizations 

If you cannot grow it, you must mine it. 



Big Idea Humans depend on Earth for resources





Construction



National 
Security 





REE
Lutetium       Neodymium        Yttrium 

LED light bulbs       Electric Motors       Cancer treatments 



REEs



Metallic and Nonmetallic resources 
• Mineral

• Rock 

• Ore



Geologic Processes – Time – Mineral Distribution 

Source to Production 
to Society  



Copper

Limestone
Marble

Gold

What determines the location of mineral and stone resources? 



Concepts 

•Uneven distribution
•Quarries vs Pits 
•Aggregate vs Sediment 
•Cement vs Concrete 



v







Technology



Local stone – Knapping 



Technology

Morrow, 1984

Gazette, January 27, 2017

Woodland Innovation 
Mound burials, Pottery, Plant cultivation 

https://archaeology.uiowa.edu/prehistoric-pottery-0
https://www.thegazette.com/subject/life/people-places/9000-prehistoric-artifacts-found-along-cedar-river-20170127
https://www.thegazette.com/subject/life/people-places/9000-prehistoric-artifacts-found-along-cedar-river-20170127


Burials 

End of Archaic IA, 
Communal sites 

Goods – Copper 
beads, Galena cubes, 
Exotic lithics, Red 
Ochre

Flexed vs. Mass

Status vs. Skill 

Mourning & sense of 
place



Metallurgy 

Begins archaic, Est. 3800 BCE

Source WI – MN

Trial and Error to annealing

Products – points, beads, hooks, 
awls, pendants 

Eastern Iowa 

Varna Necropolis

https://en.wikipedia.org/wiki/Varna_Necropolis














Open pit 
Mining





Lead, South Dakota
Homestake Gold Mine

41 million 
oz, Gold

9 million oz 
Silver

146,411,000,000

4,050,000



Berkeley Mine 3 Millon oz 
Gold

700 Million oz 
Silver

320 Billion oz
Oz Copper

10,695,000,000
          

315,000,000

108, 800,000,000

119,810,000,000



Banded 
Iron 
Formation
(BIF) 







Underground mining



Minerals Create Economic Growth

Jobs and Wages 
•  A job in U.S. metals mining carries an average salary of approximately 

$85,500 a year—74 percent higher than the combined average of all 
private sector jobs. 

• More than 1.3 million U.S. jobs are supported through minerals mining — 
433,000 Americans are directly employed and more than 872,000 are 
indirectly employed. 

• For every job in metals mining, an estimated 2.9 additional jobs are 
generated, and for every nonmetals mining job, an additional 1.8 jobs are 
created. 



www.limestone.org



Iowa’s Minerals

• Galena 
• Lead
• Zinc

• Gypsum
• Silica sand
• Iron



Metallic minerals



Iowa Lead & Zinc

• Near Dubuque, Iowa 
• Start approx. 1650
• Peak 1830 to 1860
• End 1910



Dubuque, Iowa



1847 First General Assembly

1852 Iowa Produced 
   87% of the U.S.A.’s Lead 
and 
   10% of the global Lead. 



St. Joseph’s Asylum 

Construction began 1895

Could house 210 patients 

Had 3 padded rooms 

Could lead have been a 
contributing factor? 



Iowa – Iron ore 

• Waukon, Allamakee County
• Iron Hill deposit 
• First mined in 1899
• Missouri Iron Company of St. 

Louis operated a plant in Iowa 
until 1918. 



Non – Metallic 



Iowa – Clay 
• In 1900 there were 381 clay 

companies operating in 89 of 
Iowa’s counties! 

• Shale bedrock, river alluvium, 
glacial sediment

• Produced brick and tile 
• Today only 3 companies mine 

clay for bricks in Dallas and 
Woodbury counties 



Iowa – Cement 
• Burnt lime via kiln fired limestone. 

• Calcining to produce quicklime or 
calcium oxide 

• CaCO3 + Heat → CaO + CO2(g)
• Silurian Age Dolostone

• Hopkinton Formation 
• Farmers Creek Member
• Marcus Member 

• Jackson and Cedar Counties 



Iowa - Portland Cement

• Hardens underwater 
• Put Kiln burning out of 

business
• Four plants continue to 

operate in Cerro Grodo, Polk, 
and Scott counties. 

• Accounts for approx. 40% of 
mineral production today in 
Iowa.  



Iowa - Stone
• 19th century construction 
• Primary production centers 

include Cedar, Jones, Des 
Moines, Marshall, Lee, Madison 
and Jackson counties 

• In 1982, crushed stone 
surpassed Portland Cement as 
Iowa’s leading mineral 
commodity 

• There are nearly 500 registered 
quarries in Iowa today



Iowa – Gypsum 
• Fort Dodge, Iowa 1850
• Two million tons per year at a 

value of $12 million  
• Products 

• Wall board 
• Portland cement



Iowa – Sand and Gravel

• Important resource for Iowa’s 
roads and construction. 

• In Iowa’s river valleys past and 
present… 

• Approx. 16 million tons per year 
are mined per year at a value of 
approx. $60 million. 



HUMANS DEPEND ON THE EARTH FOR RESOURCES
Earth is our home; its resources mold civilizations, drive human exploration, 
and inspire human endeavors that include art, literature, and science. We 
depend upon Earth for sustenance, comfort, places to live and play, and spiritual 
inspiration. 

Geology affects the distribution and development of human populations. 
Human populations have historically concentrated at sites that are geologically 
advantageous to commerce, food production, and other aspects of civilization.



Natural resources are limited. Earth’s natural resources provide the foundation 
for all of human society’s physical needs. Most are nonrenewable on human time 
scales, and many will run critically low in the near future. 

Resources are distributed unevenly around the planet. Resource distribution is a 
result of how and where geologic processes have occurred in the past, and has 
extremely important social, economic, and political implications. 

Earth scientists help society move toward greater sustainability. Renewable 
energy sources, such as solar, wind, hydroelectric, and geothermal, are being 
developed. They will replace fossil fuels as those become scarcer, more expensive 
to retrieve from Earth, and undesirable due to environmental damage. Earth 
scientists foster global cooperation and science-informed stewardship that can 
help to ensure the availability of resources for future generations.
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