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Pillow Basalt accreted to the curst of the
Bay 150 Ma
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Continental Transform
Formation of the San Andreas fault

Atwater Animation
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Subduction Trench
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Anatomy of a Subduction zone
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Anatomy of a Subduction zone
Accretionary Wedge (Prism)

. NS ‘\r" 0 ‘— . .
P k8 alsh . .‘ : ¥ ¢l S
O %«.\ﬁﬁ g f?.lzig., . §

Ophiolite suite

Oceanic sediment

Pillow basalts

Sheeted basaltic dikes

Massive Gabbro

Depleted mantle rock
(Sheared peridotite)

Monday, September 9, 13




Anatomy of a Subduction zone
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Why we have Arc Volcanoes
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Hot Spots:
Absolute Plate Motions

(Plate Tectonic anomaly)
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GROUP CLICKER: Which way has the Pacific
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Midway Island is approximately 1500 km away
from the Big Island of Hawaii. Could you
determine the absolute rate
the Pacific plate is moving?
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What is the absolute motion of the North
American plate since |15 ma?
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Which, if any of the Blue lines do not lie on a
plate boundary?

(a) © 2001 Brocks/Cole - Thomeon Learning

E) all are plate boundaries
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Anatomy and Growth of Continents
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Anatomy and Growth of Continents
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Assembling the Eastern US
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Assembling the Eastern US

Volcanic Ancestral Atlantic
arc Ocean begins to close

Subduction begins _

Y

African plate converges westward

Ll 600-500 million years ago
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with North American plate

¥ 500-400 million years ago (Taconic orogeny)
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Assembling the Eastern US

Island arc collides with North American plate
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Assembling the Eastern US

Fragment of African plate left
attached to North American plate
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What is driving subduction?

Narrow
arc-trench
gap (< 200 km)

Broad
arc-trench —
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subduction
angle

Steep
subduction
angle
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What process drives
Plate Tectonics!?
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What process drives
Plate Tectonics!?

In your Group: Write a short sentence
that describes convection. Think about
the lava lamp and don’t forget to include
words like: density (less and more),
buoyant (less and more), rising, falling,

etc.
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What process drives
Plate Tectonics!?

In your Group: Write a short sentence
that describes convection. Think about
the lava lamp and don’t forget to include
words like: density (less and more),
buoyant (less and more), rising, falling,

etc.

Write one to two short sentence that
relates convection to plate tectonics.
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Plate Tectonics!?
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What process drives
Plate Tectonics!?

A convection cell is a cyclical process driven by
density differences due to temperature variation;
where hot, less dense material rises, then cools,
densifies, and sinks. Similarly, plate tectonics is
driven by hot buoyant rocks that rise at the
divergent plate boundaries, which cool at shallow
depths in the Earths, densify, and sink at
subduction zones due to an increase in density.
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Future Tectonics
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