Chapter 3
Plate Tectonics
· Interior of Earth
· Cannot directly observe the interior of the earth

· Can determine some of its characteristics, such as average density, gravity, dimensions, internal pressures and temperatures

· Earth has a magnetic field which provides clues to the makeup of the earth’s internal material

· Seismic Waves

· Primary Waves (P-Waves)

· Secondary Waves (S-Waves)

· Earth’s Structure

· Inner Core

· Outer Core

· Mantle

· Crust

· Moho –

· Continental Crust

· Oceanic Crust

· Lithosphere and Asthenosphere
· Lithosphere
· Asthenosphere

· Mesosphere
· Isostasy
· Continental Movement
· Continental Drift Theory

· World maps became more accurate

· Scientists and scholars observed the shapes of the continents and proposed a possible “fit” (Africa/South America)

· Edward Suess proposed in his published volumes (1885-1909) a single Jurassic continent that was broken up by isostatic changes. 

· Alfred L. Wegner proposed the Continental Drift theory where a single super-continent (Pangaea) existed in the Jurassic Era

· Proposed Earth’s rotation and tidal forces caused Pangaea to break into two portions

· Noted fossils over 150 million years old were similar on different continents

· Forces driving the drift in his theory were refuted as too small to cause the break
· Seafloor Spreading (Figure 3.10)
· Lateral movement caused by molten material moving under the lithosphere

· Theory proposed by H. H. Hess in the 1960’s

· Echo sounders were used to examine the sea floor by the 1920’s

· Survey of the sea floor began worldwide by the 1950’s

· series of mountain ranges discovered through the ocean basins

· Mid-Ocean Ridge
· Mid-Ocean Rise
· Rift valley
· Trench

· Spreading centers – 
· Subduction zones – 

· Crustal Motion

· Epicenters

· Sediment

· Plate Tectonics
· Combines Continental Drift and Seafloor Spreading models into one
· Plates and Boundaries
· Plate Boundaries
· Divergent – 
· Convergent – 
· Transform –
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pes and Characteristics of Plate Boundaries

Plate Types of Geologic Geologic
Boundary Lithosphere Process Feature Earthquakes Volcanism Examples
Divergent Ocean-Ocean New sea floor created, Mid-oceanridge  Yes, shallow Yes  Mid-Atlantic Ridge,
(move apart) ocean basin opens East Pacific Rise
Continent-Continent Continent breaks Continental rift, Yes, shallow Yes East African Rift, Red
apart, new ocean shallow sea Sea, Gulf of Aden,
basin forms Gulf of California
Convergent Ocean-Ocean Old sea floor destroyed Ocean trench Yes, shallow to Yes Aleutian, Mariana, and
(move by subduction deep Tonga Trenches
together) (Pacific Ocean)
Ocean-Continent  Old sea floor destroyed Ocean trench Yes, shallow to Yes  Peru-Chile and Middle-
by subduction deep America Trenches
(Eastern Pacific
Ocean)
Continent-Continent Mountain building Mountain range Yes, shallow to No Himalaya Mountains,
intermediate Alps
Transform Ocean Sea floor conserved Transform fault Yes, shallow No Mendocino and
(slide past (neither created nor  (offsets segments Clipperton (Eastern
each other) destroyed) of ridge crest) Pacific Ocean)
Continent Sea floor conserved Transform fault Yes, shallow No San Andreas Fault,
(neither created nor  (offsets segments Alpine Fault (New
destroyed) of ridge crest) Zealand), North and
East Anatolian Faults
(Turkey)
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· Escarpments – 
· Fracture Zone – 
· Continental Margins
· Passive or trailing margin – 
· Active or leading margin –
· Plate Motion

· Mechanisms not fully understood

· Spreading rate

· Rate at which two plates move away from each other

· Varies between 1 and 20 cm/year, average ~ 5 cm/year

· At the average rate, it would take 200 mil years to move 3200 km (~ half the distance between Africa and S. America)

· Spreading rate affects the physical structure of the divergent plate boundaries

· Slow rates – 

· Fast rates – 
· Hot Spots

· Isolated volcanic activity found under continents and oceans, centers of plates, and mid-ocean ridges

· Channel material from deep within the mantle to the surface

· Island chains produced when oceanic lithosphere moves over a stationary hot spot (Hawaiian Islands)

