O Earth’s Interior

Sesssssnnsnsne

How Do Scientists Determine What

-

’s [nside Earth?

4, What differences do you notice between
canisters? Apart from their appearance o the
outside, are the canisters similar in any way?
How did you obtain this evidence? /)

teacher w

Think It Over

Inferring Based on your observations, what can
you infer about the contents of the canisters?
How do you think scientists gather evidence

about Earth’s interior?

nber 1963, the people of Iceland got to see how ney

nd se added to Earth’s surface. With no warning, the
rs south of Iceland began to hiss and bubble. Soon there

ry volcanic eruption from beneath the ocean. Steam and

d into the sky. Molten rock from inside Earth spurted
ean’s surface and hardened into a small island. Within

-ral years, the new volcano added 2.5 square kilome-

raw land to Earth’s surface. The Icelanders named the

1sey.” In Icelandic mythology, Surtsey is the god of fire,

¢ What are two main forces
that change Earth’s surface?

# What makes up Earth’s
interior?

ng Tip Before you read
rite the headings in the
section as what, how, or why
questions. As you read, look for
answers to these questions

Key Terms geologist * rock

» geology * pressure © crust

¢ basalt ¢ granite * mantle

¢ lithosphere ¢ asthenosphere
* ouler core ¢ inner core

Figure 1 The island of Surtsey
formed in the Atlantic Ocean.
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These layers can SOmetimeg be se. §
walls of canyons and the sigeg :f“ on g,
However, many riddles remainecl. val[%_

is Earth? How has Earthg Surface Ow ol
over time? Why are there ocean Chap,
did they form? For more thap ian
geologists have trieq to ang

= wer th year&n
other questions about the plane,

Indirect Evidenc&Seismic Way,

of the most difficult questions th o,

gists have tried to answer js, t,sgieo!o_
Earth? Much as geologists Might Jike tOntslde
cannot dig a hole to the center of rth, .l;q
extreme conditions in Earths interio, he
vent exploration far below the Surface I';'II:
deepest mine in the world, a golq mi;]eie
South Africa, reaches adepth of 3.8 kilom:
ters. But it only scratch

would have to trave]

es the Surface. You
) more than 1,60 times
that distance—over 6,000 ki Ometers—y,
reach Earth’s center.
Geologists cannot obs
rior directly. Instead, they
rect methods of observati
hung a heavy picture on
you know that you can
locate the wooden beam underneath the plas-
ter that will support the picture. When you
knock on the wall, you listen carefully fora
change in the sound.
When geologists want to study Earth's
interior, they also use an indirect method.
But instead of knocking on walls, they use
seismic waves. Recall from Chapter 4 d_lll
n earthquakes occur, they produce seismic waves, Geologists &
record the seismic waves and study how they travel throughthe =
medium of Earth. The speed of these seismic waves fmd the }‘*
paths they take reveal how the planet is put together. USl."Sd?n %
from seismic waves, geologists have learned that Earth's interiof =
Is made up of several layers. Each layer surrounds the layers : 3
beneath it, much like the layers of an onion,
f Checkpocnr What kind

study the structure of Earth?

erve Earth’s inge.
must rely on jng;.
on. Have you ever
a wall? If yoy haye,
knock on the wall to

Pressure
Increases

. o 2
of indirect evidence do geologists UsEX 2




rust 1
The _c ey to the center of Earth begins in the crug;, reasing
ey layer of rock that forms Earth’s outer skin, e leinal
o CTUS: I‘So:;taz;ins rocks and mountains. But the crus ':“l';u anll
II: fr:::IISudLeS the soil and water that cover large parts of ‘JM_& Likes
I:arfltlhsi:z;iiind of rock is much thinner than what !its lllhk‘l' :;:;:‘:.
beneath it. In fact, you can thi.nk of Earth'§ crust as being uh sfeer) 8
similar to the paper-thin skin of an onion. The crust neans Wil
includes both the dry land and the. ocean floor. lt' is henoll
thinnest beneath the ocean and thlcke§t under h}gh The lth
mountains. The crust ranges from 5 to 40 kllometefs thick he asthell
The crust beneath the ocean is called oceanic crust. olid il
Oceanic crust consists mostly of dense rocks suc_h as mantletll
basalt. Basalt (buh sawir) is dark, dense rock witha -
fine texture. Continental crust, the crust that formsthe : of Chee
continents, consists mainly of less dense rocks such as from 4 e
granite. Granite is a rock that has larger crystals than ]
basalt and is not as dense. It usually is a light color. The €
After tr
The Mantle core et
Your journey downward continues, At a depth of between Sanv‘:
w u'!v‘\l" hesip | ) trock 40 kilometers beneath the surface, you cross a boundary. ?'ICJ[OW ;
EOhE et ¢ this boundary are the basalt and granite rocks of the crust. '
: the boundary is the solid material of the mantle, a layer of hot 10 %
Ihe crustand the uppermost part of the mantle are veryst;‘n:‘
llar. The uppermost part of the mantle and the crust toge
form a rigid layer called the lithosphere (1171 uh sfeer). In Greek

1 « » i b
17ios means “stone.” The average thickness of the lithospher®
about 100 kilometers,

granite




S

CRUST

The crust is Earth’s solid ang
rocky outer layer, includi

the land surface and the:%::h
floor. The crust averages 33 km
thick. At the scale of this d"awing,
the crust is too thin to show up
as more than a thin line,

EIPLORING corons merir

ers: the crust, mantle,

arth’s interior is divided into lay e
Eau(er core, and inner core Althoug

‘si jor causes
seems stable, the extreme heat of Earth’s interiol

changes that slowly reshape the surface

Composition of crust:
oxygen, silicon, aluminum,
calcium, iron, sodium,
potassium, magnesium

1,200 km 2,250km  2900km | 5 A

CORE

Scientists estimate that temp-
eratures within Earth’s outer coe
and inner core, both made of =
iron and nickel, range from
about 2,000°C to 5,000°C. If :
these estimates are correct, then s
Earth’s center may be as hot &
the sun’s surface.

MANTLE

€ pressure Composition of core:
Composition of mantle e

320



| Shqrpen your
- Skills

Interpreting s
Data ACTIV|

T

Set a compass on a white

{
| piece of paper on your desk.

Turn the compass until the
needle lines up with north.
Mark the directions North,
South, East, and West on
the paper. Move a magnet
up and down close to the
compass. What happens to
the compass needle?
Explain your observations

|
|
|
|

-‘? Section 1 Review

1. Describe how constructive and destructive

forces shape the surface of Earth
sentence about each one

Earth’s magnetic field? Describe
the interior where the magnetic f

produced.

Contrasting What are some
ences and similarities between
the core? Explain.

322

Earth's magnetic

2. What are the layers that make up Earth?

3. What happens in Earth’s interior to produce

ield is : of the differ

4. Thinking Critically Comparing and

of the differ-
the mantle and

field

Figure 7 Like a magnet, Earth’s
field has north and south poles,

Earth’s Magnetic Field

INTEGRATING
pursis  is transferred by the movement of currents

Recall from Chapter 3 that in convection, heat

within a liquid.

Earth’s magnetic field—a force that causes the planet to act likea
giant bar magnet—is created by convection currents in the liquid
outer core. As you can see in Figure 7, the magnetic field affects

the whole Earth. When you use a compass, the compass needle” ™
aligns with the lines of force in Earth’s magnetic field. The north-

ing end of the compass needle points to Earth’s magnetic
north pole.

Consider an ordinary bar magnet. If you place it beneatha
piece of paper and sprinkle iron filings on the paper, the iron fil-
ings line up with the bar’s magnetic field. If you could cover the
entire planet with iron filings, they would form a similar pattern.

: Check Your Progress
Begin by sketching a cross
s : ;e(mon of Earth’s crust ang the
te a : different layers of the upper mantle. How

i €an your model showy these layers aiong
oduce i With Earth’s plates and othe y'ef

yers o : features? Houy can you shov; stll:e?'leick"&
: Think abg, . ‘aygn at the correct scale?
sl Ut materials you can use for your
2 oy JSing the map on Ppage 341, pick
: € to investigate, Research this Fl"ﬂtels

; Movements ang ol
i M®ighboring platesow *Interactsvill

These currents are called convection currents,

arth’s molten outer cor
sun. To explain how
you need to recall hov
uids. If you have ever touch
covered for yourself (ina p
itmoved from the hot potte
from a warmer object to a

Heat is always transfe;
coler substance. For exa
your hand begin to feel col
inthe ice cube moving to
heat, it’s the heat in your
Stransferred through ra

Radiation

Recall from Chapter 3
elecm"Tlagnetic waves.
Uransfer heat, or thermal
Earth's surface, The pro
“tween the sun and

tadiatiop, include the he 1t




Figure 8 In conduction, the heated
particles of a substance transfer
heat to other particles through
direct contact. That’s how the
spoon and the pot itself heat up.

Figure 9 In this pot, the soup
close to the heat source is hotter
and less dense than the soup near
the surface. These differences in
temperature and density cause
convection currents.
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Conduction

Remember that heat transfer by direct mhﬁ&‘ :
ticles of matter is called conduction, Wi o
as a spoon heats up in a pot of soup? He., -
ferred from the hot soup and the poI: tf:::‘s
that make up the spoon. The Particles o,
bottom of the spoon vibrate faster as they L
so they bump into other particles and heati, h
Gradually the entire spoon heats up. When
touches the spoon, conduction transfers heat
spoon directly to your skin. Then you fee] o

Look at Figure 8 to see how heat flows in this v

Convection
Conduction heats the spoon, but how does the soup inside
pot heat up? Recall from Chapter 3 that heat transfer inyolying
the movement of fluids—liquids and gases—is called con::& ; of (heckpoint Whatis co
tion. Convection is heat transfer by the movement of a heated 5
fluid. During convection, heated particles of fluid begin to floy; Convection in Earth’s

when all of the material has ri

transferring heat energy from one part of the fluid to another. Like soup simmering in a pot,
Heat transfer by convection is caused by differences of tem anseein Figure 10 how some g

perature and density within a fluid. Density is a measure of how flow in the asthenosphere. Hez

much mass there is in a volume of a substance. For example, rock mantle itself causes the co;

is more dense than water because a given volume of rock has
more mass than the same volume of water. i

When a liquid or gas is heated, the particles move
faster. As the particles move faster, they spreadapart. | backinto the asthenosphere. O
Because the particles of the heated fluid are farther = sinking takes place. Conve
apart, they occupy more space. The density decreases. moving inside Earth for mo
But when a fluid cools, its particles move more slowly
and settle together more closely. As the fluid becomes = ~
cooler, its density increases. l{? Section 2

Convection occurs when you heat soup on'dss & ——
stove. As the soup at the bottom of the pot gets h"f‘
it expands :31111 therefore becomes less dense. 'I:: S 2 Describe how convechionicl
warm, less dense soup moves upward and floats OV 3 : 3
the cooler, denser soup. At the surface, the WAIESS general, whatTiagiey

E > P R fluid when it becomes hotte
soup spreads out and cools, becoming denser: Theth

: 4. What happens to conve
5 2 wn 10 3
gravity pulls this cooler, denser soup back do Bt fluid reaches a constant

the bottom of the pot, where it is heated again. Figure 9Shm 5. Thinking Critically Pre
happen to the flow of hot

this pattern of movement. e j
A constant flow begins as the cooler soup contlfl“ g Mantle if the planet’s co
X down? Explain your an:

sinks to the bottom of the pot and the warmer soU?
convection current is the flow that transfers heat within 2

1. What are the three types of h
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6 Drifting Continents

; 2
How Are Earth’s Continents Linked Together?

.
cssssssesscsscsese

1. Find the oceans and the seven continents on
a globe showing Earth’s physical features

2. How much of the globe is occupied by tﬁc
Pacific Ocean? Does most of Earth’s “dry
land lie in the Northern or Southern
hemisphere?

3. Find the points or areas where most of the
continents are connected. Find the points at
which several of the continents almost touch
but are not connected

4. Examine the globe more closely. Find the
great belt of mountains running from north
to south along the western side of North and
South America. Look for another great belt of
mountains on the globe

Think It Over 3
Posing Questions What questions can you pose

about how oceans, continents, and mountains

are distributed on Earth’s surface?

), the sea voyages of Columbus and
ed the map of the world. The conti-

# What was Wegener's = t fF 1 { Afri
ot o e ts of I 12, and Africa were already known to

drift? s were also showing the outlines of

South America. Looking at these
¢ wondered why the coasts of several

¢ Why was Alfred Wegener's
hypothesis rejected by most
scientists of his day?

Reading Tip As you read, look
for evidence that supports the
hypothesis of continental drift

nap in Figure 11. Notice how the
! America look as if they could it
pieces. Could the continents have once 4
[n the 1700s, the first geologists thought
had remained fixed in their positions

ry. Early in the 1900s, however,
In a new way about
nts. His idea

Key Terms Pangaea
¢ continental drift » fossil

World map drawn by
Juan Vespucci in 1526 »
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Continental Drift 3
[n1910,a young German scientist}
nur) became curious about the
formed a hypothesis that Earth’s
hypothesis was that all the co
together in a single landmass 2

Wegener named this supe;
meaning “all lands.” According
about 300 million years ago.
record contains the first eviden
lved on Earth. Also, tropical
deposits, covered much of Ea

Wegener hypothesized tha
Pangaea began to break apa
moved toward their present-
fents as they are today. Wegener’
moved over Earth’s surface beca
. Have you ever tried to P
idea? Yoy probably had to proy

gener gathered evidence f

SUpport his ideas about contine
‘{d landforms, fossils, and e
'Mate had changed over ma
hed all his evidence for con
"18in of Continents and Oceal



NORTH
AMERICA

Figure 12 We
Jists p

PACIFIC OCEAN

ATLANTIC
“\__ OCEAN

SOUTH ~— ; INDIAN
AMERICA ‘AN

tUROPE

KEY

| Gladial deposis ‘m Lystrosaurus fossils

@ Glossopteris fossils m Mesosaurus fossils

AUSTRALIA

ANTARCTICR

Evidence From Landforms Wegener thought that mountain
ther features on the continents provided evidence
tal drift. When he pieced together maps of Africa

saw a mountain range running from east

ica that lined up with a mountain rangein

coal fields matched up with similar coal

rica. Wegener compared matching these fea-

oling a torn-up newspaper. If the pieces couldbe
“words” would match.

Evidence From Fossils Wegener also used fossil evidence as sup-
1 A fossil is a trace of an organism that has
1 rock. For example, fossils of the reptiles
I Lystrosaurus had been found in places now sepé-
Neither reptile could have swum long distances
refore, Wegener concluded that these reptiles
gle landmass. Another example was Glossopfers
2 fernlike plant that lived 250 million yeafsas:‘h
had been found in rocks in Africa, SoU
India, and Antarctica. The occurrence
¢ widely separated landmasses convil
continents had once been united.

that separate the contine

the wind to carry and to
How did Glossopteris co}
inents? Wegener infers
joined as the supercon|

tvidence From Clim
mate change to sup
Spitsbergen is an is
This island is ice-coven
silsof tropical plants i
plants lived about 300
awarm and mild clin
must have been locate
Thousands of kilg
evidence that at the s
dimate was much
deep scratches in &
once covered South
of ice that cover hug
But the climate of S
tl glaciers to for m.
existed, South Afri
According to
tinental drift happe!
Africa changed bec
surface changed.
dimate becomes w
s climate becom
fossils and rocks

ed to support his hy,

PR WA



continued to co
continental drift a
book. He died in 1930
expedition to explore (

continental glacier

/,
scientists Reject Wegenel;ls Ht{P? thesis
Wegener did more than vax-de S AYPOLICSS about contip
drift. He attempted to explain how drift took place, Ho
offered a new explanation for how mountains f?rm. We
thought that when drifting continents collide, their Ci
ple and fold. The folding conn'nents slowly push up huge g},
of rock to form great mountains. 3
However, Wegener could not provide a satisfacto

nation for the force that pushes or pulls the Contine,
Because Wegener could not identify the cause of ¢o
drift, most geologists rejected his idea. In addition, for geologis
to accept Wegener'’s idea, they would need to change their
explanations of what caused continents and mountains to form,

Many geologists in the early 1900s thought that Earth
slowly cooling and shrinking. According to this idea, Mountajpg
the crust wrinkled like the skin of a d.ried-up apple.
aid that if the apple hypothesis were correct, thep
15 should be found all over Earth’s surface. But moupn-
ually occur in narrow bands along the edges of conti-
hought that his own hypothesis better explained
15 occur and how they form.
a century, from the 1920s to the 1960s, most
ntists paid little attention to the idea of continental drift.
new evidence about Earth’s structure led scientists to
reconsider Wegener’s bold hypothesis.

formed whe

5 ;
; shesd ; P in Figure 11,

et s e oo
: Ocean. Lape g r0€7iNG the Atlantic »

ue continents, Then yse

i \vest'e o e‘dCreenland. Next, cut along
! Ginclacge i gg of Africa and Euro
! the Al 9 the Britisp, Isles). Throw ape
_ ntic Ocean, Place the two cu‘:f))lllt
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Ngaea ang its history.

Ty expla.

ntlnemal :

was

1

. .
+ 1. partially fill a sink

that it floats on
the washcloth cary
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Figure 17 Scientists

cean f

Figure 18 The mid
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PACIFIE 0cEan

/
/

NORTH
AMERICA

The East Pacific Rise 1s just One part of the
mid-ocean ridge, the longe.st chain of Moy,
tains in the world. In thg mld-.l9005, scientj
mapped the mid-ocean ridge using sonar,

from Chapter 5 that a sonar df:wce boup,
sound waves off underwater objects ang then
records the echoes of these sound wayes, The
time it takes for the echo to arrive indicateg the
distance to the object.

The mid-ocean ridge curves like the seam
of a baseball along the sea floor, extending inq
all of Earth’s oceans. Most of the mountaing in
the mid-ocean ridge lie hidden under hundregs
of meters of water. However, there are places
where the ridge pokes above the surface, For
example, the island of Iceland is a part of the
that rises above the surface in the North Atlantic
led valley splits the top of the mid-ocean ridge

th. The valley is almost twice as deep as the
- mapping of the mid-ocean ridge made sdi-

» know what the ridge was and how it got there.

¢ What device is used to map the ocean floor?

SOUTH
AMERICA

Evidence for §

Harry Hess, an Amg
studied the mid-o
the mid-ocean
floor in relation &
reconsidered an i@
Maybe Wegener
In 1960, Hess
ocean floors mo
Jlong with them
The mid-oce n
the mid-oceg }
¢rupts, The
fock to both g

forms a st




Figure 20 The submer
sible Alvin photographed
pillow lava along the
mid-ocean ridge. These
‘pillows” form under
water when cold ocean
water causes a crust to
form on erupting molten
material. Each pillow
expands until it bursts
allowing molten material
to flow out and form the
next pillow

Evidence From Molten Material In the
found evidence that new material is indeed e
mid-ocean ridge. The scientists were carried to the

PHysics

19605, o
TUpting 4,

Alvin, a small sy}

to withstand the Crushj

sures four kilometers}t:]o s
ocean’s surface, In the
valley of the mid-q,

W

ey cean rj
Alvin’s crew found strangen

shaped like pillows o like toog,
paste squeezed from a type, Sud;
rocks can form only when
molten material hardens qui
after erupting under Water. The
presence of these rocks showed
that molten material has erupted
again and again from cracks
along the central valley of the
mid-ocean ridge.

Evidence From Magnetic Stripes When scientists studied

Intecaarivg - patterns in the rocks of the ocean floor, they
6 found more support for sea-floor spreading.
In Section 1 you read that Earth behaves like a giant magnet,

with a north pole and a south pole. Evidence shows that Earth’s
magnetic poles have reversed themselves. This last happened
780,000 years ago. If the magnetic poles suddenly reversed them-
selves today, you would find that your compass needle pointed
south. Scientists discovered that the rock that makes up the

CNtisty
N8 the
mersib]eogrm.'ﬁ ;

molten material. As
Jined up in the direct
rock hardened comy
rocks @ permanent
qtting thousands 0
Using sensitive
memory of roclfs 0
found that a stripe of
field pointed north I
shows when the mag

floor spreading cam
the ocean floor.

Samples from:
pipes. Then the s
the samples.
the older the ro
center of the i
for the idea that!

g

). RS
Mid-ocean ridge 7 Spreadmg.
Rock formed when

Earth's magnetic
field was n

Figure 21 Magnetic stripes
rock of the ocean floor sh
direction of Earth’s magnetic
the time the rock hardened

Interpreting Diagrams How d Rock formed when

7 stripe W Earth’s magnetic
) field was reversed




Figure 23 (

subduction at Deep-Ocean .Trer?ches :
How can the ocean floor kCCp gettmg wider and Wider?'

he ocean floor generally does not o kegp
P

answer is that t i
ANSW he ocean floor plunges into deep un,

spreading. Instead, t

water canyons called deep-ocean trenches. A deep-ocean trench 4

forms where the oceanic crust bends downward,.

Where there are deep-ocean trenches, subduction takes
Subduction (sub DUK shun) is the process by which the
floor sinks beneath a deep-ocean trench and back intg
mantle. Convection currents under the lithosphere push ey
crust that forms at the mid-ocean ridge away from the ridge ang
toward a deep-ocean trench.

New oceanic crust is hot. But as it moves away from the mig.
ocean ridge, it cools and becomes more dense. Eventually, a5
shown in Figure 23, gravity pulls this older, denser oceanic crust
down beneath the trench. The sinking crust is like the washcloth
in the Discover activity at the beginning of this section. As the
dry washcloth floating on the water gets wet, its density increases
and it begins to sink.

At deep-ocean trenches, subduction allows part of the
ocean floor to sink back into the mantle in a process that takes
tens of millions of years. You can think of sea-floor spreading
and subduction together as if the ocean floor were moving out
fre mid-ocean ridge on a giant conveyor belt.

Older oceanic crust lies farther Newly formed oceanic crust lies
from the mid-ocean ridge. closest to mid-ocean ridge.

Continental
crust

Old oceanic crust melts as it
sinks back into the mantle.
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Rift valley

 Betause itis less dense th
surrounding rock, molter; -
material from the mantle rises
through the crust toward: ==
cracks in the ocean floor.

oceanic crust|
Then, if the 11
he width of th
the Pacific Oce

subduction

the other hand,
Atlantic Ocean B
spreading
the oceanic
continental
Atlantic’s ocean 8
move. Over ti

of the North

move together!



© The Theory of Plate Tectonics

DiISCOVER REERIIILL

. ?
ontinents Fit Together?
How Well Do the C ‘ 5. Obtaina map ot AN
continental shelf. The contj
shelf is the apron of continenta| Crust
3 - thatextends under water aroyng the
4~ Continental edges of the continents. Trace
{ shelf " the continental shelves of the same
continents used in Step 1. {

Europe, including Great Britain and
Ireland.
Carefully cut apart the 7
landmasses. When you cut ATLANTIC o ¢
out Europe, leave Britain and u OCEAN 6. Repeat Steps rough 4.

Ireland attached to Europe Think It Over

Drawing Conclusions Do your observations

support the idea that the continents were once

joined together? When did they fit together better:

4. Attach your partial reconstruction of Pangea  \vhen you cut them out along their coastlines or
to a piece of paper. along their continental shelves? Explain,

- Piece together these landmasses as they may
have looked before Pangaea split apart, creating
the Atlantic Ocean

| GUIDE FOR READING ave you ever dropped a hard-boiled egg? If so, you may:

have noticed that the eggshell cracked in an irregular pat-
At isthe theorylofiplate tern of broken pieces. Earth’s lithosphere, its solid outer:
@ What are the three types of shell, is not one unbrokep layer. It is more like that crarhil
plate boundaries? ggshell. It’s broken into pleces separated by jagged cracks. 3
Reading Tip Before you read A Canadian scientist, J. Tuzo Wilson, observed that thereaté
(r:;e[v)i‘fg‘f f ;ﬁl}”;’:’; [J/\{:;;::(n’.ﬂu kmf_k‘s in the continents similar to those on the ocean flookl
of any questions you haye 1965, Wilson proposed a new way of thinking about these cracks:
about plate tectonics. Look for According to Wilson, the lithosphere is broken into separate
SaRNSrs asiyou read. tions called plates. The plates fit closely together along cracksifl
K:’yldlrzrl':?u“::::t the lithosphere. As shown in Figure 25, the plates carry the“’:
* fault « transform boundary ) 15 0r parts of the ocean floor, or both. .

¢ divergent boundary
* rift valley

¢ convergent boundary A Theory of P'ate MOtion

W Jm.n combined what geologists knew about sea-floor spreac ing
arths plates, and continental drift into a single theOl’)’—‘d‘eth
' plate tectonics (tek 1oy iks). Plate tectonics is the geolog!
theory zhgt states that pieces of Earth’s lithosphere are in cons'
Slow motion, driven by convection currents in the mantle

theory i f
h;)or} of Plate tectonjcs explains the formation, movement®
subduction of Earths plates




Figure 26 At a transform
boundary, two plates move along
the boundary in opposite
directions

BXEIGRIN

Plate movements have built many of the features
of Earth’s land surfaces and ocean floors.

Plate Boundaries ;
The edges of different pieces of the llthogphere\ B
shell—meet at lines called plate boundaries, Plate 1, oundargi:
extend deep into the lithosphere. Faults—breaks ik Eartly, e
where rocks have slipped past each other—form, along
indaries. There are three kinds of Plate boundaﬁ
transform boundaries, divergent boundaries, and copy, es;
boundaries. For each type of boundary, there i a differ,

: & ent
of plate movement, as you can see in Exploring Plate Tectony,

Transform Boundaries Alon transfor,
boundaries, crust is neither created nor g,

A transform boundary is
plates slip past each other, moving in OPposite
directions. Earthquakes occur frequenﬂy along
these boundaries. Look at Figure 26 to see the

type of plate movement that occurs along 4
transform boundary.

Place where two

Plate
Tectonics

Diverging plates The
mid-ocean ridge marks a
divergent boundary where

plates carrying oceanic crust

move apart.
Mid-ocean ridge

K‘ onverging plates When

two plates carrying oceanic
Crust collide, one plate is
subducted through a trench, ;i

: Converging plates
a plate carrying
ontinental crust and a
L7 plate <arrying oceanic
- Crust collide, the plate
* with oceanic crust is
subducted,

these

ent Boundaries
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:ﬁ)tice in Exploring Plate Te
found both in the oceans and
sriesoccur at the mid-ocean
oceanic crust forms alon,
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Other divergent bound
poundary develops on lan
deep valley called a rift
ary. For example, the Great
crackin the African con
ters. Along this crack; ;
spreading apart. The rift
Africa away from the
its floor drops. Even

Rift valley A rift vall
ata drvergen( D

boundary on |a




225 million years ago

All Earth’s major landmasses
were joined in the super-
continent Pangaea before
plate movements began to
split it apart.

place where two
is called a convergent boup
ates converge, the result js

1g together oceanic crust an

Convergent Boundaries The

together, or converge,

junt). When two pl

Collisions may brir

oceanic crust

nental crust,

When two plates collide, the density of the p

n between which one comes out on
es produced of basalt, is more dense th
- T8 of gran

and continental crust, or continental ¢

Figure 27 4 top. Oceanic crust,
two cont an continental crust, whie
- And oceanic crust becomes cooleg
lion years 2 d i, l S d . d B
I Spreads away from the mj ‘ocean ridge.
ia Where two plates Carrying oceanic crust me
plate that is more dense dives under the other p
the mantle. This is the Process of subduction tha
in Section 4. !
Sometimes 3 plate carrying oceanic eri
carrying continenta] crust. The less denge
sink under the more dense oceanjc crust. In,
begins to sink and Plunges beneath the contj
When two plates carrying continental
does not take place. Bot} continental plate
granite rock. Therefore, neither plate is de
the mantle, Instead, the plates crash head-o
the crust into mighty mountain ranges, -
o éMﬁaaq What types of pig
boundaries?




