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Earth is a restless planet. Heat in the Eartl's interior causes giant plates of erust to move around.
on the sufface. The crashing and smashing of these plates leads to nearly all of the gealogical
activity we see. Plate collisions bring us voleanoes and earihquakes, mountain ranges, and many
resources. Seafloor forms s plates move apart, Some of Eartl's most heautiful landscapes come
from plate tectonies. The Grand Tetons in Wyoming rose up a¢ the Earallon Plate sunk heneath
the Norih American Flate during the Laramide, orogeny.

Lesson Objectives

Campare and describe each of EartHts layers.
Campare same of the ways geclogists leam about Earth's interior.

Define oceanic and continental erust and the lithosphere.

Describe howheat moves, particularly how convection takes place inthe mantle.
Campare the fwa parts ofthe core and describe why they are different from each offer.

Vocabulary

asthengsphere mantle
convection cel metearite
continenta erust oceanic erust
core plate tectonics
erust seismicwaves
Mhosphere
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Earth
Eachhas 2 diff vical makeup.
Be divided into i different
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Meteorites

ertists study meteorites to

(Figure to left)
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The Crust
“7:’.""

Crust, mantle, and core differ from
each other in chemical composition.
It is understandahle that scientists
kmow the most about the erust, and
less ahout deeper layers (Figures to
right). Eartivs crust is 2 col, thin,
Britle outer shell. The erust is made
of solid rack. There are fwo kinds of
crust, oceanic omst and comtinental
crust. The erust is thinmer under the
aceans and much thicker in mountain
ranges.

Oceanic Crust

Oceanic crust is made of hasalt
Iavas that flow onta the sealloor. It is
relatively thin, hetween 8 fo 12
Kilometers thick (3 - & miles). The
rocks of the aceanie erust are denser
(2.0 g/em3) than he racks that make
up the continents. Trick layers of
mud cover much of the acean flaar.
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Nerth/Soutty. Cortinental crust is hickest benealh mountain ranges and
extends info the mantle. Both of these crust types are composed of umerous
tectonic plates that float on top of the mantle. Comvection currents within the.
mantle cause these plates to move slawly across the agNEnGSRIErE

Continental Crust

Continental crust is much thicker than oceanic crust. It
is 35 kilometers (22 miles) thick on average, but it varles
2 lot. Continental crust is made up of many different
rocks bt mainly igneous granite rock All three major
rock types — igneous, metamorphic, and sedimentary
— are found in the crust. On average, continental crust
is much less dense (2.7 g/ema) than oceanic erust, Since
it is less dense, it rises higher ahove (floating on) the
‘mantle than oceanic crust

The continental erust s thinnest in areas like the Rift
WValleys of East Africa and in an area known as the Basin
and Fange Province in the westerm United States
(centered in Nevada this area is

about 1500 kiometers wide and
rns  ahowt 4000 kdometers
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The Mantle

Beneath the crust is the mantle. The mantle is made of hat,
salid rock. Although the mantle is salid, it is often considered 3
Semi-plastic solid because it slowly moves by the pracess of
convection currents. Trwough the process of conduction, heat g
flows from warmer abjects ta cooler objects (Figure fo Tight). | wane
The lower mantle is heated directly by conduction from the  maw

Inthe process of conduction, heat Sows from warmer objects to
cooler ojects

Convection in e Mantle

rises, it cocls. At the top afthe mantle it moves horizontaly. Over ime it hecomes caal and dense.
enough that it sinks. Back at e hottom of the manile, it travels horizontally. Eventually the
material gets to the location where warm mantle material is rising. The rising and sinking ofwarm,
and cacler material creates a convection cel.

The riting and sinidng of mantle material of different
temperatures and densities creates a convection coll

The Core

The dense, iron core forms the certer of the Earth. The

care is 2 layer rich iniron and nickel that is composed of

fwo layers: the imer and ower cores. The inner care is

thearized ta he solid and very dense with a radius of

about 1220 kilometers. The inner care is extremely hot
and solid hecause of the tremendous pressure itis
under from all of the other layers pushing dawn.
above it and gravity puling all of Earth's mass
tawards the certer. The outer cors is quid nickel
and fron. 1t s also extremely Mot and surrounds
the inner core and has an average thickness of
about 2250 kilometers.

Scientists know that the core is metal from
studying metallic meteorites and the Earths
density. Seismic waves shaw that the cuter core is
liquid, while the inner core is solid. Movement
within® Eartits outer Lquid iron core creates
Earth's magnetic field. These convection currents
form in the outer core because the hase of the

outer core is heated by the even hotter inner core.

Barti's magnetic Seld is created from the movements of Iquid metal in the Earth's outer core.
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Lithosphere and Asthenosphere

Litnosphere and sineacspers are layors
Dased on prysies propertis. The outermost | COMneMAl " oceanc
Tayer s he Iihosphere, The iihosphere s the

Cruet and the wppermmos manle. Toierms of
Prysica propertos, e aper i igid, poid,
£ itle s cusy crached o broken. e
Hinosphere s oo e one of crtnauekes
Toumtain bulding, voleanoes, and comtinental
an

Belowthe lithosphers is the asthenosphere.
The 3sthenesphere s also in the upper mantle., This layer is solid, but it can flow and berd. &
salid that can flowris ke slly putty (semi-platic)

Lesson Summary

The Earthis made of three layers with differert composition: the erust, mantle, and core.
The lthosphere is made of the rigid, brittls, salid crust and uppermost mantle

Beneath the lithosphere, the asihenasphare is solid rack that can flow.

The ot core warms the hase of the mantle, which creates convestion currerts in the
‘mantle.

Lesson Review Questions
Recall

1. List two ways that scientists learn ahout what makes up the Earti's interior.
2. Whattype of rock makes up the aceanis crust?

3. Whattypes of rock make up the cortinental erust?

4. Describe convection in Eartits mantle,

5. Why are there two types of core?

6. Describe the properties of the lthosphers and asfhenosphere. What parts of the Earthdo these
Iayers include?

[T T T T T 1@ trknownzene ]

\
Wsart| @ @ X (6] [#] [ heeme/meascienceont.. | & PonerToacher - Window. | 2] bocument1 - Hirosoft [Scocntoron £ [, DM sssmm





