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The “spheres” of the Earth that we can
see at the Earth surface are the:

A. crust, mantle, and core
B. lithosphere, asthenosphere, mesosphere

C. magnetosphere and ionosphere

D. lithosphere, hydrosphere, atmosphere,
and biosphere



f Earth

magneto: magnetic field
nos: ions, charged particles

— atmos: vapor
phere — hydro: water
losphere — bios: life

Interior of the planet:
Lithosphere — lithos: rock, rigid
Asthenosphere — astheno: weak
Mesosphere — meso: middle
Core



Density Is defined as (1) , and In the
metric system has units of (2)

A. (1) volume of material,
(2) cubic meters [m?3]

B. (1) increase of velocity,
(2) meters per second per second [m/sec?]

C. (1) total mass of an object,
(2) grams [g] or kilograms [kg]

D. (1) mass per unit volume,
(2) grams per cubic centimeter [g/cm?3]
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And HOW does
this apply to
EARTHQUAKES?
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The three primary layers of the crust and
mantle, defined by strength and viscosity
as related to plate tectonic processes are:

A. crust, mantle, core
B. mesosphere, outer core, inner core
C. lithosphere, asthenosphere, mesosphere

D. atmosphere, hydrosphere, lithosphere
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The difference between the terms
‘crust’ and ‘lithosphere’ Is that:

A. the lithosphere iIs composed only of
mantle rocks

B. ‘crust’ refers to continental rocks and
‘lithosphere’ refers to oceanic rocks

C. earthquakes occur only in the crust

D. the lithosphere includes the crust and
the uppermost part of the mantle



ort for
arates:

ontinental crust

nts from oceanic crust

om mantle

waves from S waves



Continental

margin Mountain

belt
Sediment

p = (2.4 g/lem?)




ICS?

late tecton

ives p

What dr




crust made of?

Continental
margin

Brian J. Skinner

Sediment

Sea level /\ /

Water p = (1.03 g/lcm?)

p=(2.4 g/cm?)

Ocean crust p = (2.9 glem?)

)

MQho

(]
o
T

Mantle rocks
p= (~3.3g/lem?)

w
o
I

Depth below sea level (km)

I
o
T

(c) OCEANIC CRUST VERSUS CONTINENTAL CRUST



Expansion Compression

Copyriaht 1993 Jobn Wiley and Song, Ine. All dghts reserved,

Direction of P-wave travel

Epicenter

Minimum distance from epicenter

-4+—— for refracted wave to arrive ———»
before direct wave

Seismic
station 1

Quake Layer A

Seismic
station 2







o

-

g - J!,_:.-"“--.____hcimum-PaciﬁG Belt



Mountains

r continental crust

ar the Hawaiian Islands



Volcanic

Trench island arc

Earthquakes




Volcanic

Trench island arc

Earthquakes




rittle, and will fracture

tallic, mostly iron and nickel

D. like hot silly putty
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S waves
ake Is caused by:

pressional forces

aves can not pass through the liquid
ore

. Shear waves can not pass through the
mantle

D. reflection at the Moho
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. basalt recycled by subduction
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Other <1% Other <1%
Aluminum 1.1% Sodium 2.1%

~ Calcium 1.1% Potassium 2.3%
| Sulfur 1.9% Calcium 2.4%
MIGKE). €47 Magnesium 4%
Magnesium 13%
Iron 6%

Aluminum 8%
Silicon 15%

Silicon 28%

Oxygen 30%

Iron 35% Oxygen 46%

0
Relative abundance of Relative abundance of
elements in whole Earth elements in Earth's crust
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What caused the differentiation of the
Interior layers of the Earth?

A. heating by the Sun

B. an impact by a large body (about the size of
Mars) that also created the Moon

C. melting and buoyancy (high-density
materials moved to the center and low-density
materials rose to the surface)

D. the magnetic field caused iron to move to
the center



What caused the differentiation of the
Interior layers of the Earth?

Lighter
matter and
silicates
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A Continent undergoes extension. The crust is thinned and
a rift valley forms (East African Rift Valleys).
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Rift
valley
Sea water

Ahn

B Continent tears in two. Continent edges are faulted and uplifted.
Basalt eruptions form oceanic crust (Red Sea).
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