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Today’s Quiz

1) Vocabulary Chapters 13
2) Review of Chapter 1b and 12
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Hobo-Dyer Map Projection
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Worldwide Seismicity Map
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Worldwide Seismicity Map

5

Thursday, August 29, 13



Worldwide Seismicity Map
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Worldwide Volcano Map

Thursday, August 29, 13



Major Tectonic Plates of the World
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Text

Plate-Tectonic Basics

Text

1.  Earth’s lithosphere, which consists of the 
crust and the rigid uppermost mantle, is 
broken into a dozen or so major plates. Most 
plates are composed of both continental and 
oceanic lithosphere

Text
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Text

Plate-Tectonic Basics

Text

1.  Earth’s lithosphere, which consists of the 
crust and the rigid uppermost mantle, is 
broken into a dozen or so major plates. Most 
plates are composed of both continental and 
oceanic lithosphere

Text

2.  Oceanic lithosphere is thinner and  more 
dense than continental lithospheric plates.
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TextTextText
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More Plate-tectonic Basics

4. Convergent plate boundaries can involve 
subduction or collision.
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More Plate-tectonic Basics

4. Convergent plate boundaries can involve 
subduction or collision.

5.  Most earthquakes, volcanic activity, and 
mountain building take place at plate 
boundaries.
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More Plate-tectonic Basics

4. Convergent plate boundaries can involve 
subduction or collision.

5.  Most earthquakes, volcanic activity, and 
mountain building take place at plate 
boundaries.

3. The plates are in constant motion relative 
to one another by divergence, convergence, 
or transform motion (relative motion).
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Minimum 
continental 

crust
thickness

Typical 
oceanic 

crust 
thickness
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In which of Earth’s Rheologic 
layers is the MOHO found?

 A) Crust
 B) Lithosphere
 C) Mantle
 D)Asthenosphere
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In which of Earth’s Rheologic 
layers is the MOHO found?

 A) Crust
 B) Lithosphere
 C) Mantle
 D)Asthenosphere
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In which of Earth’s rheologic 
layers is responsible for driving 
plate tectonics?

 A) Crust
 B) Lithosphere
 C) Mantle
 D)Asthenosphere
 E) Outer Core
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In which of Earth’s rheologic 
layers is responsible for driving 
plate tectonics?

 A) Crust
 B) Lithosphere
 C) Mantle
 D)Asthenosphere
 E) Outer Core
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The Earth’s Magnetic Field is an 
important Driving force 
involved in Plate Tectonics?

A)True
B) False
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The Earth’s Magnetic Field is an 
important Driving force 
involved in Plate Tectonics?

A)True
B) False
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Relative Plate Motions
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Types of Plate Boundaries
Divergent

- Mid-ocean ridges
- Continental rifts

Convergent
- Subduction zones

--ocean-ocean
--ocean-continent

Transform
- Continental
- Oceanic

19

-Collisional (continent-continent)
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Anatomy of Divergent Boundaries

20

On land or beneath the ocean 
(Divergent = Extension)
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Continental Rift
Birth of a plate Boundary
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Divergent Cake Tectonics
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Divergent Cake Tectonics
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Continental Rift to Mid-ocean Ridge
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Three Rifting Arms
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Three Rifting Arms

25
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Three Rifting Arms
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Three Rifting Arms
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Three Rifting Arms
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Relative motion
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Failed 
Continental Rift
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New Madrid Seismic 
Zone

This intra-plate seismic 
area is a zone of crustal 

weakness called an 
aulacogen that formed 
about 750 million years 
ago during the break-up 

of the supercontinent 
Rodinia
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Continental Rift to Mid-ocean Ridge
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Thinning of the Lithosphere at 
Divergent Boundary
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Thinning of the Lithosphere and melting 
Divergent Boundary
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Thinning of the Lithosphere and melting 
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Thinning of the Lithosphere and melting 
Divergent Boundary
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Thinning of the Lithosphere and melting 
Divergent Boundary
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Decompression Melting
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Formation of Oceanic Crust at Divergent 
Boundaries

30
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Asthenosphere

Formation of Oceanic Lithosphere at 
Divergent Boundaries
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Asthenosphere

Formation of Oceanic Lithosphere at 
Divergent Boundaries
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Asthenosphere

Formation of Oceanic Lithosphere at 
Divergent Boundaries
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Pillow Basalt Video
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Pillow Basalt Video

Thursday, August 29, 13



36

Pillow Basalt on the Sea Floor
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Pillow Basalt accreted to the curst of the 
North Bay 150 Ma 
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Pillow Basalt formerly on the Sea Floor
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Hydrothermal Alteration of Oceanic 
Lithosphere at Mid-ocean Ridge 
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Hydrothermal 
Alteration of 

Oceanic Lithosphere 
at Mid-ocean Ridge 
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Hydrothermal Alteration of Oceanic 
Lithosphere at Mid-ocean Ridge 
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Text
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Hydrothermal Alteration of Oceanic 
Lithosphere at Mid-ocean Ridge 
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Text
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Hydrothermal 
Alteration of 

Oceanic Lithosphere 
at Mid-ocean Ridge 

42

Mantle

+ 
hot H20

=

Serpentinite
Thursday, August 29, 13



Hydrothermal 
Alteration of 

Oceanic Lithosphere 
at Mid-ocean Ridge 

42

Mantle

+ 
hot H20

=

Serpentinite

18Mg2SiO4 + 6Fe2SiO4 + 26H2O + CO2 → 12Mg3Si2O5(OH)4 + 4Fe3O4 + CH4
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Minerals within rocks can hold a lot of 
water! 
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Serpentinite 12% water!

Mg3Si2O5(OH)4
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Serpentinite at Baker Beach 
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Mantle

Serpentinite
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Magnetic 
Anomaly Map 

of the Mid 
Atlantic Ridge

Symmetrical pattern centered on the ridge
Thursday, August 29, 13



Distance between ridge crest and 
7 m.y. rock is ~350 km.

Measuring RELATIVE Speed and Direction 
of Plate Motion

Thursday, August 29, 13



Distance between ridge crest and 
7 m.y. rock is ~350 km.

Measuring RELATIVE Speed and Direction 
of Plate Motion
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Measuring RELATIVE Speed and Direction 
of Plate Motion

Distance between ridge crest and 
7 m.y. rock is ~350 km.
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Measuring RELATIVE Speed (cm/yr)and 
Direction of the Mid Atlantic Ridge

125 km

5 Ma
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Age of the Sea Floor. 
Where is it the youngest and how old is it?
Where is it the oldest and how old is it?
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Age of the Sea Floor. 
Do all the Ridges look the same? How are they 
different and what does that tell us?
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In which location is Sea-floor spreading 
the slowest?

A

B

C

D) All spreading at the same rate
Thursday, August 29, 13
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In which location is Sea-floor spreading 
the slowest?

A

B

C

D) All spreading at the same rate

2-3 cm/yr
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In which location is Sea-floor spreading 
the slowest?

A

B

C

D) All spreading at the same rate

15-17 cm/yr

2-3 cm/yr
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No Quiz Next Meeting
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