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Part 1 - Plate Tectonics
1. The Earth’s surface (lithosphere) consists of rigid, but moving, plates. 

 - The study of the formation and movement of these plates is called Plate Tectonics.
2. The idea of Plate Tectonics was first started as the Theory of Continental Drift.

-proposed by Alfred Wegener in 1912


-noted similarities in coastlines, fossil records and rock strata. 

A. Proof of Continual Drift
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3. There are 4 ideas that support the Theory of Continental Drift (now known as Plate Tectonics):
#1) Africa and South America

· Coastlines match, Rock strata matches
· fossils of the same animal can be found in both countries
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#2) Earthquakes and Volcanoes

· Do not occur randomly, but rather in limited belts around certain continents. 

· Mark the location of plate boundaries
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#3) Mid Ocean Ridges
· Ocean ridges are found in many of the major oceans
· Location of Sea Floor Spreading
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The age of the rocks increase from the center of these ridges
[image: image10.jpg]



#4) Magnetism 
· Found stripes of rock with normal magnetic polarity (N) alternating with stripes that had reversed polarity (S)
i. Molten magma contains minerals that are magnetic (iron)
ii. When it solidifies, the iron particles line up with Earth’s magnetic field
iii. Show the direction of the dominant magnetic Pole when they are formed

· Sea floor rocks show 4 periodic reversals in the magnetic poles, (every 10,000) years
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B. Types of Plate Boundaries (page 5 ESRT)
4. The margins along which plates meet and interact are called plate boundaries.
· Major geologic activity occurs along these plate boundaries (volcano, earthquake, mts)

5. There are 3 major types of Plate boundaries: 
1) Convergent Plate Boundaries

2) Transform (sliding) Plate Boundaries

3) Divergent Plate Boundaries
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6. Convergent Plate Boundaries:
· Where plates collide 

· Ocean-Ocean

· Ocean-Continental

· Continental-Continental 

· Also known as a subduction zone
· The dense oceanic plate ‘dives’ beneath the continental crust

- Forms deep trenches (deepest parts of the ocean)
- Creates major island groups: island arcs
· The continental plates meet and resist subduction

- Causes folding, faulting, and mountains

- ex. Himalayans…. 
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7. Transform Boundaries:
· When plates slide past each other

· Causes earth quakes
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8. Divergent Boundaries:
· Is found at the mid-ocean ridges

· Plates are moving apart
· Also known as a rift zone

· Mid-Atlantic Ridge- rate of 3cm/yr (1 in)
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C. Hot Spots
9. In some areas, a stationary hot plume of magma breaks through the crust.


- As the plates gradually move over this hot spot, volcanoes are formed. 


- Hawaiian Islands, Kauai is the oldest, The Big Island (Hawai’i) is the youngest
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D. What Drives the Tectonic Plates?

10. The rigid crust and the upper mantle make up the lithosphere. 

-100 meters thick, mostly composed of basalt, 
11. The lithospheric plates rest on the more fluid Asthenosphere.
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- is partially melted, causes the plate movement

- can flow very slowly in the form of convection currents

12. Heat from ongoing radioactive decay along with heat leftover from Earth’s formation rises to the surface in convection currents.
Part 2 – Volcanoes and Earthquakes
A. Ring of Fire

1. Earthquakes and volcanoes are not distributed randomly over Earth.

· Occur in a zone known as “the Ring of Fire”
· Damage this area frequently

2. Seismic hazards: (earthquakes)

· Causes shaking, collapse of buildings and bridges, landslides, subsidence (ground sinking), or Tsunamis

· Causes ground sediments to move like a fluid – liquefaction

3. Volcanic hazards:

· Lava and ash can bury buildings and people

· Toxic fumes can flow down and suffocate living things

· Can be a source of geothermal energy
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4. An earthquake is any shaking, or rapid motion of Earth’s solid outer layers.

· Occurs where stress builds along a zone of weakness and where previous motion has occurred

· Causes much damage to populated areas

5. These areas are called faults.
· Break in the rock layers of earth’s crust
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6. When the stress become too great:

· The crust shifts and breaks

· Releases all the built up energy

· Radiates the energy in the form of vibrations
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7. The place underground where the break first occurs is called the focus of the earthquake.

· The epicenter is the location at Earth’s surface just above the focus

8.  When the vibrations reach the surface we feel them as an earthquake, first at the epicenter, and then at greater and greater distances from the epicenter.
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B. Measuring Earthquakes
9. Earthquakes are measured using intensity and magnitude scales.

· Mercalli Scale (intensity)

· Richter Scale (magnitude)

10. The Mercalli Scale:

· Based on reports of people who experienced the earthquake or observed the amount of destruction

· Does not measure the energy level of the earthquake

· Indicates the effects on humans at different locations

· Depends on the observes distance from the epicenter
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11. The Richter Scale:

· Was developed by Charles Richter

· Based on seismograph readings

· Is a logarithmic scale (an increase in one unit means a 10-fold increase in shaking)
12. The instrument that detects and records earthquakes waves is called a seismometer. 

· are built to record waves or vibrations

· used by seismologists (scientists who study earthquakes)
· create seismographs – a printout of the record of wave intensity and frequency
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I. Earthquake Waves

13. When an earthquake occurs, its energy radiates in waves away from the focus. 

· P-Waves – (Primary Waves)  travel the fastest, and cause a push-pull type motion

· S-Waves – (Secondary Waves) travel slower and cause a side-to-side type motion

· Surface Waves – include push-pull and side-to-side motion, cause the most damage
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14. A seismograph records the magnitude of an earthquake and the time the seismic waves arrive.

· Scientists use the difference in the speeds of the P and S waves to locate the epicenter

· As waves travel out from the center of the earthquake, the delay between P and S waves increases.
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15. Once seismologist have found the distance from the epicenter, they will use the same data from 3 (three) recording stations to locate the exact position of the earth quake. 

	Locating the Epicenter of an Earthquake
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Once you determine the distance from the seismic station to the epicenter, you could draw a circle around that station to show the possible epicenter locations.
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To locate the epicenter exactly, you need 3 stations to all do the same thing. You will end up with 3 circles that only meet in 1 location: the epicenter.


16. Seismologist can also use the data to calculate the origin time of the earthquake. 

· Find the time when the earthquake was first recorded at any station (first P-waves)

· Determine the distance from the epicenter

· Calculate how long it took for the P-waves to arrive

C. Shadow Zones

17. Earthquake waves provide information from deep into Earth.

18. The crust:

· Outermost layer

· Ranges from 5-60 km in thickness

· Continental crust is composed mostly of granite covered by sedimentary rock 

· Oceanic crust is mostly dark, basaltic rock

19. The Mantle:
· Is separated from the crust by the Moho

· Extends to a depth of 2900 km

·  Earthquakes waves travel faster through this

· Composed of dense, dark, mafic materials

20. The Core:
· Is both the inner and outer core
· Mostly iron and nickel
· Outer core is liquids as S-waves can travel through it
· Inner core – solid
21. Earthquake Shadow Zones: 

· Are created because S-waves will not travel through liquids

· Basis of liquid outer core

· P-waves will refract, or bend, when they pass through the liquid layers
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