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• What’s the difference between a rock and 

mineral?

• How about the difference between a 

“mineral deposit” and an “ore deposit”?

• What’s a gangue mineral?

• How are minerals concentrated in the 

Earth?

• How do we know where they are? How

do we find them?





What is the structure of the Earth?

50-140 km



How do we know?

50-140 km



Tiber Exploration Well (BP)

~35,000’ Deep



Macondo Oil Spill, 2010 (BP)







Kola Superdeep Borehole

40,230 feet (12,262 m)

356 F (453 K)







Seismic Waves Provide Images of the 

Earth’s Interior



Seismic Tomographic Model of Earth

https://www.youtube.com/watch?v=gtHo3Yz1T1k&ab_channel=SeismologyOxford


Plate Tectonics Influences the Distribution of 

Minerals throughout Earth



Gravity Data Tells us about the 

Earth’s Interior



McPhee et al., 2014



How do we know the composition 

and structure of the Earth?

• Drill Wells / Dig

• Remote Sensing!

• Seismic Tomography

• Potential Fields (gravity and magnetics)

Anything else??
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Igneous Rocks (geochemistry)



Kimberlite Pipes are 

the necks of ancient, 

deep sourced 

volcanoes that have 

been eroded away





A chondrite… meteorite whose composition 

is thought to mirror the space dust from 

which Earth formed

Chondrites represent whole Earth 

composition



How are minerals concentrated in the Earth 

to become “ore” (economic)?





One way different minerals become “concentrated” 

in the crust relative to the mantle



Question:
Gold is found in sea water and copper is found in average rock. Why do 

we not use these materials as sources of these metals?





Where do Minerals concentrate within

the crust? (Ch.2)

1. Soil (through weathering) 

2. Groundwater

3. Magmatic / Metamorphic processes

Question:

Although mineral deposits are forming today by natural geologic 

processes, we refer to them as "non-renewable resources." Why?


