Introduction to Geology

What is Geology?
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Fields of Geology

+  Engineering

+  Environmental

*  Geochemistry

+  Geomorphology
*  Hydrogeology

+  Geophysics

« Paleontology

+  Volcanology

*  Glaciology

+  Sedimentology

*  Petrology

«  Biogeochemistry
+  Petroleum geology
+  Seismology

«  Oceanography

+  Limnology

*  Speleology

«  Geoarchaeology
+  Geochronology

« GIs

«  Park Ranger/Interpreter

Why study geology?

Natural Disasters

Drinking water FLQQRING

Natural Resources Energy
Climate Change
Environmental Sustainability
Human civilization

Big ldea

» Earth Scientists
use repeatable
observations and
testable ideas to
understand and
explain our planet.




Pioneers of Geologic Time
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BIG IDEA
The Earth is 4.6 billion years old

Clair Patterson
Mitchellville, lowa
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Some consider him the most
influential geologist of the
century!




TABLE 12.1 Isotopes Used in the Radiometric Dating of Rocks

Minerals in which the
Parent — Daughter Half-Life (years) Isotopes Occur
“Sm — "“Nd 106 billion Garnets, micas
*Rb — ¥'Sr 48.8 billion P ium-bearing mineral
(mica, feldspar, hornblende)
8 — 25ph 4.5 billion Uranium-bearing minerals
(zircon, apatite, uraninite)
YK — “Ar 1.3 billion P ium-bearing mineral
(mica, feldspar, hornblende)
25 — 27pp 713 million Uranium-bearing minerals
(zircon, uraninite, apatite)
Sm = Nd | Rb = rubid Sr= u

Pb = lead, K = potassium, Ar = argon

Birth of the Earth
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Our rock record
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The whole rock record is not continuous!




Tectonics contributes to...

- Mountain building

- Sea level rise/fall

- Ocean currents

- Sediment environments
And much more...
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Big Idea

The Earth is a complex
and dynamic system
of interacting rock,
soil, water, air, and
life.

Mesozoic Era

Big Idea

e The Earthis
constantly changing
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Human evolution

Habilis Erectus Sapiens

The Holocene « About the past 11,200
years
— Civilizations have
come and gone

About 1.1 - eanoeshave

. — Glaciers have melted
m I n uteS — Atmospheric Carbon
dioxide has
skyrocketed
— The Cubs won 2 World
Series...

Mass Extinctions

End of Ordovician (440 Ma)
Late Devonian (375 Ma)
End Permian (252 Ma)

End Triassic (201 Ma)

End Cretaceous (66 Ma)

NOW - The Anthropocene




Big idea
* Humans are capable of

significantly altering th
Earth. P

C.E. Heinzel




