A Rocks formed from the cooling and
solidification of molten rock

A Form eitheronorbelowEar t hds s






A. Magma:

1. Magma vs. Lava

a) ) IS the term usedhfbhot and
liquid ( ) rock.
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Sourcessod THeas foo NV ting

a) Heat from below - Heat upward (by

conduction and convection) from the very
hot (35000 -C) core through the mantle and
crust.




b. _Geothermal Gradient

Heat moves upward (by conduction and convection) from the
very hot (35000 C) core through the mantle and crust.
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c) Radioactive Decay

A Heat byproduct during decay.

A High concentration may cause temperature to
Increase with depth at a rate greater than the
geothermal gradient.



d) Friction
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A Rock grinding past rock

A Active Mountain building regions. Friction of moving and
shifting rock masses in regions of mountain building may
combine with heat from other sources to melt rock.



B. Factors That Control
Melting Temperatures




Creases the melting

pressure may cause melting.




é Pressure Regulator

Automatic Air Vent 7_.3—@;-—

Vent Pipe

Sealing Ring

Cooking Rack




2. Water Under Pressure
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Melting begins
above this
temperature

100 Quartz

0% Potassium
feldspar

A Different minerals have various melting
temperatures. Some combinations of minerals
may lower the overall melting temperature.



C.

Types eff Magnia
(Chemistry of IgneowsRue®s3)

A Approximately99% of Igneous Rocks are
comprised of only eight elements.

‘ool ererorerele

Oxygen

Silicon

Aluminum  The amount ofsilica determines

the mineral content and general
color of igneous rocks

lron
Calcium
Sodium
Potassium
Magnesium



1) Felsic Magmas (also referred to
assialic)

a) Rich in silica and aluminum

b) They produce more quartz, potassium (orthoclase)
feldspar, and sodium plagioclase.

c) The are generally light colored and are usually
Intrusive




Malfic magmas

a) Rich in iron, magnesium, and calcium



3. _Intermediate  magmas

a) Chemical content between that of felsic and mafic rocks
b) Colorisoften _Jreen  ormedium gray.




4. Ultramafic

f F AT

osed entirely or almost entirely of __ferromagnesian miner
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ultramafic rocks are very
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1. VOLCANICACTIVITY;
IGNEOUS ROCKS AND PLATE
TECTONICS



A. Plate Teawmiios
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1. Lithosphere {he upper mantle & crust s broken int®lates

2. Plates are moving relative to one another, sliding on the underlying
asthenosphere , the partially molten plastic zone of the mantle.
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The lithospheric plates overlie hotter and
weaker semiplastic asthenosphere
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Thermal Convection Currents

A In the asthenosphere
but may possibly
extend throughout the
entire mantle.

A Drive the plates a few
centimeters per yeatr.
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o, rlate Boundariesairiewheescwy

A Volcanoes are concentrated on two
boundaries

I Subduction zones and
I Rifts



1. Divergent Boundaries
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A Most coincide with
mid-ocean ridges
2 it valloy orms (Sast Afican Rt Valloys) o A Forms2.4s quare
kilometers of new
seafloor per year

A An estimated®0
, submarine eruptions
B Continent tears in two. Continent edges are faulted and uplifted. Occur each year

Basalt eruptions form oceanic crust (Red Sea)

Continental shelf
Rift valley

Continental rise

C Continental sediments blanket the subsiding margins to form continental shelves and rises.
The ocean widens and a mid-oceanic ridge develops (Atlantic Ocean)
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The Ocean Floor

Copyright © The McGraw-Hill Compa

nies, Inc. Permission required for reproduction or display.

b A L)
e



Atlantic Ocean Basin
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only occur
dges

Rift valley on
ridge crest

Mid-oceanic ridge Andesitic volcano <
Island arc Oceanic trench Rift valley Oceanic trench 7 }
andesitic volcanoes b

A Ridges have:
I rugged topog
large frac
I shallov




Age of Ocean Basins

I Early Cetaceous (118-144 M.Y.A.)
I Late Jurassic (144-161 M.Y.A.)

- Pleistocene to Recent (0—1.6 M.Y .A.) - Eocene (37-58 M.Y.A.)
Pliocene (1.6-5 M.Y.A.) [ Paleocene (58-66 M.Y.A.)

~ Miocene (5-24 M.Y.A.) _ Late Cetaceous (66-88 M.Y.A.)

____ Oligocene (24-37 M.Y.A.) ____ Middle Cretaceous (88-118 M.Y.A.) © 2001 Brooks/Cole Publishing/ITP




2. Transform Boundaries

A Where adjacent plates
slide past one another

A Not sites of igneous
activity
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Fracture Zones and Transform Faults
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Transform Motion IS not restricted to
Plate Boundaries

A The majority of transform faults
I connect two oceanic ridge segments
I and are at fracture zones

Transform

fault
Oceanic
ndge Sea level

fracture zone




3. Convergent Boundzries

A Plates move toward each other and collide.




OceanContinent Convergence
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OceanOcean convergence

“Trench” is convex
toward “plate”

Dent in ball

Ping-Pong ball
Copyright © The McGraw-Hill Companies, Inc. Permission required for reproduction or display.
Accretionar ; P
y Volcanic Plate” on
. wedge island surface of ball
Oceanic Forearc s
crust Trencf/ / basin arc Backarc region

Sea level

—




ontinentContinent Convergence
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Mantle Convection and
RidgePusho  a ©ldb-Pdllo
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on Volcanoes

acific Ring of Fire

Includes:
A Mt. St. Helens and the Cascade volcanoes o
A Mediterranean volcanoes of Greece and



