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Changing Earth’s Surface
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Where Are Volcanoes Found on Earth’s Surface?

1. Look at the map of Earth’s active volcanoes on
page 351. What symbols are used to
represent volcanoes? What other symbols are

shown on the map?

. Do the locations of the volcanoes form a

Think About It

Developing Hypotheses Develop a hypothesjs
to explain where Earth’s volcanoes are located.
Are there any volcanoes on the map whose
location cannot be explained by your hypothesis?

pattern? Do the volcanoes seem related to
any other features on Earth’s surface?

| GUIDE FOR READING |

# How does plate movement
change Earth’s surface?

¢ How do mountains form?
¢ What is land subsidence?

Reading Tip Before you read,
write the headings in this
section. As you read, write
down the main point of each
heading

Key Terms stress

* deformation » earthquake
* fault e strike-slip fault

* normal fault

* hanging wall * footwall

* reverse fault

* fault-block mountain

* land subsidence ¢ volcano
* hot spot

n 1983, a fault near Borah Peak in Idaho slipped, causinga

powerful earthquake. The earthquake pushed the land along g

one side of the fault up by nearly 3 meters. The result wasa
long, clifflike ridge marking where the fault movement occurred.
In only a few seconds, the Borah Peak earthquake produced a
dramatic change in Earth’s surface. More often, changes in the
surface take place gradually. But over time, even gradual chang
can produce new features. 4

Forces in the Lithosphere

The Borah Peak earthquake is an example of how the forces
plate movement affect the lithosphere. Plate movement can
Earth systems and produce changes in Earth’s surface.
changes include deformation of the crust, faults, moun
building, land subsidence, and volcanoes. Scientists try to predic
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Faults and Fault Movements ,
Ifyou try to break a caramel candy bar in two, it may onlybenq
anﬁ stretch at first. Like a candy bar, many types of rock can :
or fold. But beyond a certain limit, even these rocks wil] break
Rocks that easily bend take more stress to break than brittle ongs
When enough stress builds up in rock, the rock breaks, Creatine
a fault. A fault is a break in the crust where slabs of crust slip past
each other. The rocks on both sides of a fault can move up or doyy
or sideways. Faults usually occur along plate boundaries, where
the forces of plate motion compress, pull, or shear the crust s :
much that the crust breaks. There are three main types of fayls g and faulting driven by plate

strike-slip faults, normal faults, and reverse faults.

Strike-Slip Faults Shearing creates strike-slip faults, Ina
strike-slip fault, the rocks on either side of the fault slip past
each other sideways with little up or down motion. Figure 31
shows the type of movement that occurs along a strike-slip fault.
As you learned in the previous section, this type of motion

results in a transform boundary between plates. The San Andreas :
faultin California is an example of a transform boundary.

Normal Faults Tension forces in Earth’s crust cause normal

faults. In a normal fault, the fault is at an angle, so one block of

rock lies above the fault while the other block lies below the fault.

The half of the fault that lies above is called the hanging wall. eSS —
The half of the fault that lies below is called the footwall. Lookat

Figure 32 to see how the hanging wall lies above the foo
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Figure 34 Two normal faults can
form fault-block mountains, such as
the Teton range in Wyoming.

Normal faults

N
| Movement along normal faul

Faulting Sometimes, plate movements cause tension in
crust. If the tension is great enough the crust breaks, fi
normal fault. Faulting can cause mountains to form

ple, geologists think that plate movements have pla

on Earth’s crust in Nevada and Utah and parts of ne

The tension caused many normal faults to form in th

Blocks of crust then slid along these normal faul
mountains called fault-block mountains. One examj
fault-block mountain range is shown in Figure 34. - ¢

Land Subsidence

When plate movement and deformation of the crust
wide area of crust, uplift occurs. These forces also
land subsidence. Land subsidence occurs when the lat
sin!(s, or subsides, as a result of geologic processes
act.xv.it.ies. In Chapter 13, you will learn how ce!
activities can cause a different kind of land subsidence.
Plate movements along diverging plate bound
cause of land subsidence. This type of subsidence
formatlon'of rift valleys and ocean basins.
deni(:menme.s, as upl.if{ raises one part of the ¢
: oceurs in an adjoining area, In the area of §
orce of plate movement warps the crust down
may sink until it is below seq level. About 65-70.
d§0’ this process resulted in shallow seas cove
of North America. The seas extended all th

northern Canad,
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Rift Valley in Africa.

Volcanoes at Converging Boundaries M.any volea
form near the plate boundaries where some oceanic crust.
to the mantle. There, the crust melts and forms magma, wh
then rises back toward the surface. When the magma from
melted crust erupts as lava, volcanoes are formed.

Many volcanoes occur on islands, near boundaries wt
oceanic plates collide. Recall that at such places, the old
plate dives under the other plate, creating a deep-o,

The lower plate sinks beneath the deep-ocean trench
asthenosphere. There it begins to melt, forming magn
the magma is less dense than the surrounding ro
upward through cracks in the crust. Eventually,
breaks through the ocean floor, creating volcanoes.The
volcanoes create a string of islands called an island
island arcs include Japan, New Zealand, Indonesia, the
islands, the Philippines, and the Aleutians.

Subduction also occurs where the edge of a contine:
collides with an oceanic plate. Collisions between oceanil
tinental plates produced both the volcanoes of the And
tains on the west coast of South America and the volcanoes
Pacific Northwest in the United States. ‘

he ridge, lava pours out of cracks in th &
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