Introduction To Physical Geology-301

Today’s Theme: |




What 1s Geology?

* The study of the Earth
— Composition
— Behavior
— History
* Geology 1s often called geoscience or Earth
science

— Relies heavily on...
* Biology
* Chemistry
* Physics
* Mathematics
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Subdisciplines of Geology

Engineering Geology/Geological Engineering
— Stability of materials for building things
Paleontology
— Ancient life (fossils)
Stratigraphy/Sedimentology
— Layers of rocks and their sequences/sediments and their deposition
Petrology
— Rocks!
Structural Geology
— Deformed/Damaged Rocks, often related to tectonic plates
Hydrogeology
— Groundwater & surface water
Volcanology
— Volcanoes, active and ancient
Climatology
— Past, present, and future climate interactions
Geophysics
— The physics of the Earth system

...and the list goes on and on...
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1. The Earth 1s a unique, evolving system
2. The theory of Plate Tectonics

— aunifying theory that is essential to explain Earth
processes, Plates move slow...< 10 cm/yr!

3. The Earth 1s very old (~4.6 billion yrs.)

— Geologic time...
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Eras Million years

Cenozon: 0
Phanerozoic — “Visible Life” T

Proterozoic — “Former Life”
. . Proterozoic
Simple Organisms

Archean — “Ancient” 3,000
Archean
Oldest Rocks

Hadean — “Beneath the Earth”
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Phanerozoic Era

Cenozoic — “New Life”
Now!

Mesozoic — “Middle Life”
Dinosaurs!

Paleozoic — “Ancient Life”

Ka = Thousand years ago
Ma = Million years ago
Ga = Billion years ago
1,000 Ka = 1 Ma

1,000 Ma = 1 Ga
1,000,000 Ka = 1 Ga
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Birth of the Earth



A Brief Journey Through Geologic Time...

4560 Ma - - 4510 Ma 4470 Ma 4000 Ma— — 3800 Ma

Earth and Moon Oldest Oldest Evidence of erosion
planets forms lunar continental by water

form rocks rocks

2700 Ma 3500 Ma
Start of rise of Record of magnetic field
atmospheric oxygen Fossils of primitive bacteria
3000
2500 Ma
Major phase
of continent
formation
completed
1500
542 Ma
‘I‘Evplutiona"ry > Mass extinctions
Big Bang” K 500 359 Ma 251 Ma 200 Ma 65 Ma Present
V_ V
443 Ma
Mass
extinction
125 Ma — — 0.2 Ma
Earliest First appearance
420_Ma —_—1 flowering of our I;';ecies,
Earliest plants 5 Mg oeed Homo sapiens

land animals
I First hominids



Geology Covers an Enormous Range of Scales

The most recent layer is about

250 million years old. The explosive impact of a meteorite created

this 1.2-km-wide crater in just a few seconds.

The rocks at the bottom of the Grand
Canyon are 1.7-2.0 billion years old.



Geology Covers an Enormous Range of Scales
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Themes of Course:

The Earth 1s a unique, evolving system

Plate Tectonics 1s a unifying theory that is essential to
explain Earth processes

The Earth 1s very old (~4.6 billion yrs.)

— Geologic time...

Internal and external forces interact at the Earth’s
surface

Internal — volcanoes, earthquakes

External — wind, glaciers

Geologic phenomena affect our daily environment

Groundwater, Landslides, Oil Reserves, Hurricanes, Weather

Patterns etc. (see Watauga landslide map)
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More Themes:

* Physical aspects of the Earth are linked to life
processes

Soils, temperature, water flow, etc...

The study of geology can increase science literacy
Make better decisions about your environment

Science comes from observation

People make science happen

Science is based on The Scientific Method...
. Science IS NOT in the business of proving things

. Science is all about gathering data and testing ideas
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The Scientific Method

Science 1s not subjective

Results are statements
based on observations

Results must be
reproducible and
thoroughly tested

Scientific discovery 1s the
results of human efforts...
people just like you!
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The Basic Steps of the Scientific Method

1- Identifying the problem or question
What are we trying to figure out?

* 2- Collecting data

Collect data that addresses the problem
3- Propose hypothesis

An 1dea that 1s consistent with your collected data
* 4- Test hypothesis

If your idea 1s correct, then other things should be true too. Test ‘em!
Get ‘er done!

Over time, others will test your hypothesis
— Does the hypothesis agree with other data?
— Does the hypothesis predict behaviors?
* If yes, then the hypothesis may become a theory

* If no, then the hypothesis must be modified or rejected
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Hypotheses, Theories, and Laws, Oh My!

Observations
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Collect Data

(a)

* Circular shape
* Dome structure
* Lots of Faults




Make A Hypothesis

* Meteor Impact!

— Consistent with
dome structure
and lots of faults







Hypothesis Testing

Sediment

C PR

* After you submit your findings, someone else
reviews your work and points out that

* Salt deposits can also make circular domes!!
* UhOh!®






Solved!

In 2008, Researchers from eDiscovery

CHANNEL AR RNl fow includes video!

the UniVerSity Of Vienna: | TV SHOWS * | TV SCHEDULES * | NEWS * | VIDEO * | GAMES ¥ | BLOGS * | EXPLORE BY §

Our Networks » TLC Animal Planet Science Channel Discovery Hea

NEWS MAIN  ANIMALS  ARCHAEOLOGY  DINOSALRS

— Found Shocked Quartz

Utah Crater Mystery , = b K

Larry O'Hanlan, Di:

March 11, 2008 -
eries in the

— Demonstrated that the impact
hypothesis was the only i1dea
that was consistent with all of [
the data e mns?

— Now if the community
verifies and reproduces these

ed their findings in the
were located not at the

results. .. .
interpreted
. o that
* we will have a theory to explain j
) @ dome.
upheaval dome! neteor impact idea wasn't officially taken up by any researchers until the 1 s, and remained

Dr. v uatih noew

1 E Next »



Science?...or Something Else?

* A friend tells you that he read that sandstone 1s
made of tiny diamonds.

— So small that they are not detectable by any means.
* Is this science? Is 1t correct?
* String Theory...

— Is 1t science or philosophy?
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The Moral of the Story

* Most hypotheses don’t become theories

* It takes a LOT of data for a hypothesis to
become a theory

* Ideas that are not testable are not science
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Mesozoic: 248 Ma — 65 Ma
Paleozoic: 542 Ma — 248 Ma

GeologiC TIME conmoic 65 v now — T

Proterozoic: 2500 Ma — 542 Ma

Archean: 3800 Ma — 2500 Ma

Hadean: 4600 Ma — 3800 Ma

Formation of Earth: 4600 Ma Bicik of the Karth
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