Science Ch. 10

Reshaping Earth’s Surface
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!mogll;!'"“‘ﬂ dro::::ing from a cave full of poisonou -

i i lity
1t sounds like an episode from a TV rea
:l:kw“;ut these are just some of the many adventures

of paleontologist Michael Novacek.

Novacek grew up in suburban Los Angeles. As a kid, he liked to turn
over rocks fo see what critters might be hiding underneath. Today as o
world-famous scientist. Novacek is still unlocking secrets hidden
beneath rocks—and within them.

Novacek is o paleontologist—a fossil expert. He studies the fossils of
dinosaurs and early mammals and the rocks in which the fossils form
Then he can figure out when the animals lived, how they lived, and
how they changed through time. Novacek does more than study
fossils—he finds them and digs them up. His fossikhunting expeditions
take him all over the world. The expeditions are thrilling, but they can
be dangerous too. Besides the bites and stings of animals, Novacek
puts up with searing heat and the injuries that come from hiking over
rugged landscape.

For Michael Novacek the risks are well worth it. He has
found thousands of fossils. In fact in Mongolia, north of
China, he discovered the world's richest site of fossils from
the Cretaceous period (65 to 140 million years ago)

Novacek's career has been one big adventure, and there's
no end In Slgh'

| - i P —

Lab%" L' ‘ P "1
i lake-Home }\;.’IJUJU‘

R 8 J

‘ P ~f
MiChCOl Novofek IS Q Curagior |

”

| A ol
| Padleontology at the American Muset

\

(J'I r\JO'U{O' HIS‘OV \’, n r\.J‘)\A’ V: (‘P ( ;‘y ¥
?’?-(3

]
8

Ly it
A‘»lt '

one Oor more ex

S —

e T §
LIRE b
P - Fa b N o'e

4 "4 Y. & ~

Neoin Walll Die
Neou Willl Dis

% how Earth’s surface is changed by mechanical
weathering and chemical weathering

' : history
% how Earth’s surface has changed throughout Earth’s history

musey ~ a er at home or ¢ . .
o ‘orary E’Dlmu' the museum § €% - H
-~ ’ - ! ' ‘ N ‘ S 'nes
Then make g poster that high'™s % how waves and wind erosion change ¢oa
FITH IUJKe OS5 -

265




sediment

weathering

mechanical
weathering

chemical
weathering

erosion

depoﬂﬁon




: lesson

Shhhh! Listen. There is little sound anywhere. An occasional

-

insect buzzes by vour ears. In the distance, you can hear a

bird singing. Now and then you hear a splash—a fish leaps | | . HO\\' (1 () -‘\\ Q \ ‘1 I I “ -
into the air from the lake waters. The quiet peacefulness is . o

»~

amazing. But things weren't always this quiet here. Both the fa SO } ¢ o )
lake and the mountains came about through a violent start. | Sl,lr (Rkt- . x‘ldll.\ .
But since they formed, quieter, slower processes have been -
changing their fectures. What are those processes? .
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Weathering and Erosion
If you could go back and visit a particular place in your

neighborhood 10 years ago, you might notice some changes.
Few of those changes would be to 1ts landforms. But if

you could go back thousands of years, you'd probably be
surprised how different the landforms were.

Many changes on Earth’s surface can be seen only over
thousands of years or more. These changes often are caused by
the weathering and erosion of Earth’s surface.

Weathering is the process of breaking down rock into smaller

pieces. Some weathering takes place when forces such as water
and ice break down rock. This process is called mechanical
weathering. During mechanical weathering, the minerals that
make up the rock do not change.

4 Most rocks have small cracks in their surfaces. These cracks may
| be smaller than the width of a hair, but it is in these cracks that
mechanical weathering begins. Water can seep into these cracks
ahnd freeze. The freezing water expands and pushes against th |
sides of the crack, mal}ug it larger. When the ice r;lel?s W;]t 2 ) 1934
moves back into the cfacks again. The rock freezes ana'thav:
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Dust Bowl

1931 |
severe drought hits

the midwest and
southern plains.
Dust begins to blow.

1932

Fourteen dust sforms
hit the area.

1933
Thirty-eight dust

storms occur.
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1936
The number of dust

storms increases.
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1938
Conservation
methods, including
_'ep|owing farmland
into furrows and
Plc’"ﬁ"g trees, result
In 65 percent less
soil blowing,

1939

Rains arrive, bringing
an end to the drought.

What happens to the piec
breaks them apart? Erosion
1l and sediments are transt
nother—usually by wind, w

i carry eroded materia! I
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Weathering and erosion c
) mountains
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surface. Over time, thess processes can lattel
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Soil Erosion

Erosion can have more immediate elfects
not covered by plants, the soil can b

{00 When

areas of soil are

eroded easily. The roots of plants help prevent soil erosion

That's one reason farmers plant cover crops—crops planted

between harvests to reduce erosion. The cover crops also

add nutrients to the soil.
When soil erodes, a chain of destructiv
occur. One example is what happened in the southern
plains of the United States in the 1930s. Years ol
drought and poor farming practices left many areas |
of %(;ll bare. The area became known as the Dust Bowl |
because of the severe dust storms that blew for eight
Y The blown dust was so heavy that children

e events might

wore
was so thick that people couldn’t see even during

the day. Dust piled up like snow drifts. |
The drought affected not only the land. People had | |
health problems Some died. Dust damaged cars and farm

equipment. Farmers lost their land. Millions of people

were left without jobs. Along with the bad came the good.
methods and an era

learned to take care

o R years.
| dust masks to school. In some places the dust

tter farming

Farmers learned be
egan. People

of soil conservation b

of the land.

\/ Lesson Checkpoint

1. Water can seep into r

dissolved minerals can .
weathering 15 this? Explain your answer

. cinpi River carries sediments fr :
2. Thhegtlsfszfs'z\zxuco What is the name of this process?
the

@ Draw Conclusions Over the next 100 years, are
: th’s landscapes likely to remain the same? Why or
thr not? How about over the next 10 years¢
why not

ocks and dissolve minerals. The
be washed away. What type of

om Minnesota to
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How does water affect
Farth’s features? o

shape and design of Larth’s

'rosi ater changes the
Through erosion, waler cha e |
| surface. As it flows downhill in complicated, ever-changing system
| . e 1< 1S ' H 10( )
of streams and rivers, water carries and deposits marn) tiny piece

* of rock and soil.

~ Deposition

| Did you ever get hit by a huge splash of water? If you

did, you know that water can hit with quite a force. All

moving water has energy, and water running downbhill

is the main process that shapes Earth’s surface. During

mechanical weathering, the high energy of running

water can break down rock and soil into bits of sediments.

Water can also chemically weather rock when it dissolves

minerals and other materials in the rock. This process

changes the mineral make-up of rock.

| The sediments that form during weathering are eroded

and deposited at another location. This process of adding

sediments to a new place after being carried from another

is called depesition. In the process of deposition, the

| shape and direction of a river’s flow changes. You can see
some effects of erosion and deposition in the picture.
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juiet body of water, but
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Rivers and stre
always changing.
han sea level. Its

You might pictul
1te a lot OVE

h means they are

ind that 1S higher
wity pulls the water downward to

| flows, other streams may join 1t,
r wears down soil

r ime

it can change qt
dynamic systems whic

A stream begins on I
water flows because gt

a lower area. As a strean

until a river forms The flow
es the sediments away.

The sediments a river carries can be deposited in different
places. That’s because as water slows down, it ht.lﬂ less
less sediment. Heavier sediments
r ones can be carried for
n slow down at the low
fine sediments

ing river wate

and rock and carm

energy and can carry
are deposited first. Finer, lighte
hundreds of kilometers. Waters ofte
areas at the mouth of the river. There
are deposited in areas called river deltas.

Floodplains

When rivers and streams flood their
banks, their water often slows down and
sediments are deposited. Flooding can
move huge amounts of sediments to places
that would otherwise never receive them. A
floodplain is that part of the landscape that
is likely to receive the overflow water and
sediment from a flooded river.

In some places farmers depend on flooding.
That's because the sediments add to the soil
important nutrients for growing crops. Often,
however, floods are very destructive. Those living in the
floodplain can lose homes, villages, or even their lives.

This fan-shapeq

sediment: :

n

COIifOYHiG mg:kq'h v ?

of the road fo, s:d'he Y

carried from for U;:rim:: A )
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Bends in rivors S

becomg drmeﬁ(

as sedimen are

deposited mefime

deposition - 1 (U“h:

bends off ! om the -

the river ing lokesd

Fan-shaped deposits
can be especially
obvious where
mountains drop
rapidly fo the water
below that receives
the river’s sediments.

v Lesson Checkpoint

I. What is the source of much of the salt in ocean water?

2. Why do sediments settle out of flowing water as it
slows down?

3. LU ) Narrative Describe a journey

from the point of view of one grain of sand. Start
your trip as the sand grain is first worn away from

G mountaintop rock. Describe events as the grain is
carried a long distance and deposited in a river delta.

The Nile has
flooded local home*
here in the Sudan.

The Mississippi River

N noi River becomes one of the
lo jest river systems in the world
Water trom 31 states drains into
the Mississippi before it reaches the
Gulf of Mexico. The land drained by
a river is called its drainage basin
How many of these facts about the

Mississippi River did you know?

e The river’s length is 3,705
kilometers

e The area of its drainage basin is
3.2 million square kilometers.

e Each second 600,000 cubic feet
of its water empties into the Gulf
of Mexico.

e The river provides habitats for
241 fish species, 38 species of
mussels, 45 amphibian species,
and 50 species of mammals. It
also serves 40 percent of the
nation’s migratory birds.




Lesson K .l

The well-known surfing waves
in Hawaii define the odjective
tubular. As the very powerful
waves begin to break, they
fold over and stretch along the
length of the waves, forming
a tube in which surfers can
ride along with the wave.

Wind Waves

The circular movement of
water gets smaller as you go
deeper into the water Wave

energy is strongest at the
water's surface

278

How do waves affe

coastal landtoris?

High-energy ocean waves cause erosion along «
wear down coastal landforms and build up new or-s. Becayse o
waves and wind, coastal landforms are always cha: jing.

. Waves

Wave Energy

Can you imagine being hit by the huge wave in the
picture? Like any wave, this one carries energy. In fact,
ocean waves carry and pass along a great deal of energy

If you have ever watched ocean waves, you probably
thought that the water moves forward with the waves. But
only energy moves. The water stays in the same Spot, nising
and falling in a circular motion. As a wave approaches,
the water moves slightly forward and then downward and
back in a circular loop. Each time a wave passes, the water
ends up just about where it started.

As waves move toward shore, the shallower ocean bottom
interferes with the waves’ movements. The ocean floor can
cause the bottom of waves to slow down. The tops of the
waves continue to move quickly, so the tops tumble forward
Eventually the waves tumble toward shore to form a breake!

Causes of Waves

The familiar waves we spot at the beach are often caused
by wind. These waves form in the open ocean. As winds
touch ocean water, €nergy transfers from the wind to the
water, forming waves. The size of waves depends on the speed

of the wind, how long it blows, and on how much of the
it blows over,

Waves are also forme
€ruptions, earthquakes

or along coasts. These events can form tsunamis, waves !

travel at incredible speeds and reach great heights before
they crash into the shore

Tsunamis Can cause
On Dec ember 26, 2
the Indian O¢ ¢

Sunamis to r
100

d through tectonic activity. Volcank

» and landslides take place undcr“}"“

tremendous damage and loss of I
) d in
004, a powerful earthquake erupted I

" . W1 U
an neaqr bumatru. Indonesia. It caused dea
ash the shore

» ln
of several countries. More th¢
000 People were kjlleq

o ———————— - -
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| e SR

Earthquake

Wave Characteristics

Scientists use certain character

lescribe all wave

including water waves. The highest part of a wave is the cres

The lowest part is the trough. The heavy dotted line shows
: "1 . thro : 14 4 :

the water’s position before a wave passes through it I you

measure from that line to the crest or the trough, you know

a wave’s amplitude

Crest

A\mplitude

Irough
+ @— L (V¢ ;(")q.'h —_—":

On a calm day, the amplitude of ocean waves is small
But when strong') winds blow, the waves pick up energy, and
the amplitude greatly increases

Wavelength is the distance from one crest to the next or .
from one trough to the next. The wavelength of small nm‘h.\
of water may only be a few millimeters. Those of huge waves
may be several meters.

, ’ “teristi
‘/Checkpoint Identify and define four wave characterisiics

y re
2 @ Draw Conclusions Why do you think fsunamis 0

0 destructive?

Tsunamu
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Beaches: Dynamic Systems

With all the energy carried by waves, it's not

‘hev can dramatically change
younts of energy in

. 3 * '
SO ‘;A:l‘[ n\l:‘A\: :[\A\.XL

n ocean beach. The great ar

aves can cause cracks in even huge rocks.

k\‘t:\‘nk‘] \\

Over time, the cracks can become larger, until

finally pleces of rock break oft.

Waves also carry sediments, such as stones
and sand, that can wear down coastal
landforms. When these sediments hit coastal
features, they act like sandpaper to wear away
r\\(i\

Waves also build up beaches by moving
sand along the shore. The way the sand moves
depends on the angle at which waves strike
the shore. When waves move at an angle
toward the shoreline, they push water along
the shoreline. The movement of water, called

' TalaTe  2aTals >
A TUOTIGOIIVLYT

current, can move materials from

the shoreline to an area in the water away from
| the shore. One landform created this wav is a
| A ARAr - | ‘
sandbar, w hich you can see in the picture below.
, INANDAarsS are "miadne ~f 1 hol
, >andbars are ndges of sand, shells, and stones.
« € Tops ol the sandbars can be above or

The steep, rocky
towers of Australia’s
“Twelve Apostles”
show the work of the
ocean’s energy over
a very long period.

The dunes along
this quiet cove are
stable enough to

support plants.

Wind, too, can change landforms along a coast

On rocky shores, wind can shape clifts and large ro ks

into amazing shapes. Along quieter, sandy coastlines

wind can blow loose sand into piles, called dunes

along the edge of a beach. Beach dunes are usually

small but can be very large

and wind at

Coastal landforms are constantly changing as water

{ on them. Not all beaches are the same

[he color and texture ol any beach are determined

hv the sources ol 118 sand
from a very difl
sand of Hawali's

major structures that make
cliffs or flat |

and rock. White sand comes
rent kind of rock than does thi black
famous volcanic rock beac hes. Even
up a beac h, such as rocky

atches of sand. are very dillerent from

one beach to another

\/ Lesson Checkpoint
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Math in SC © |

iopographic Mc 33

Hikers often use topographic maps wl.\en planning '.\Ikes.
This is especially helpful when hiku.\g in fhe mountam,rl.l, .
Hikers there must consider the vertical distance as well as 1

distance from start fo finish.
elevation of the land (how high it is

Every point along a contour
n of each contour line is

The C!U (
the climl
to the toj

A topographic map shows the
above sea level) using contour lines.
line is at the same elevation. The elevatio . | i
marked somewhere on the line. The difference in elevation from one iyt & Use the mo.

line to the next is called the contour interval. The land between contou: i each start |
. r N A from the ¢ tion line to the elevat
lines slopes up it you A R eleva

A 1ecm = 1.5 km R Point A

Reagen and Ryan are planning a hike up this mountai

Ryan used the map and a ruler to find that their hike
will be 4.5 km to Point A if they begin at Point B

move toward another
line with a higher
elevation or down if
you move toward @
line of lower elevation.

Why does Reagen disagree with him?
Shown here is a

drawing and a
topographic map of
the same mountain.

| e P‘v"m“.”"" '7- g,

The lowest contour line
on this map is at an
elevation of 540 meters.
Locate it on the map.
Every fifth contour line
is drawn darker to make
It easier to read the map.
Point A on the map is
near, but still below, the
summit of the mountain
Points B, C, and D are

starting points for three
different hiking trails

Pt Ml e WL ol ;9P of ¢ / diammasa) As o ¢ 4

Find a topographical map and plan a hike

’ 4
. \

to the top of the mountain. Estimate the
distance of your hike including the vert
distance. Also estimate how long the hike
will take. Write a story about your plann

hike
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'Use Vocabulary

chemlcal mechanical
weathering weathering
(p. 272) (p. 272)
deposition sediment
(p. 274) (p. 271
erosion p. 273)  weathering
(p. 272)

Choose the term from the list above that best
matches each phrase.

1. Adding sediments to a new place after
being carried from another

2. Movement of materials from Earth’s
surface through the action of wind, water,
and ice

3. Rock is broken down but the minerals that
make up the rock do not change

4. Process that changes the mineral make-up
of rock

5. Solid particles that are moved from one
place to another

6. The process of breaking down rock into
smaller pieces

Explain Concepts

7. Describe how water runn;; downh'u
" |
is the main process that s} es Eqrypy
landscapes. !
8. Explain how salts collect i+ 4 .
n,
9. How are the processes of therin
erosion, and deposition re -« d? 8
10. How do erosion and depc:  op, offeq
beaches?
11. Describe two examples of - chapicy
weathering.
12. What are two sources of encrgy for —

waves? Explain.

process Skills

13. Interpreting Data The height of oceq:
waves is determined by the speed of the
wind, the distance across the water the
wind travels, and the amount of time that
the wind blows. According to the graph
what are the wave heights reachedat |
wind speeds of 5 meters/second, 15
meters/second, and 25 meters/second’
Between which wind speeds do the wove
heights seem to be increasing most ropidy’

g

e : Wind Speefl and
s Wave Height '
Elo : /
3 | "
s 3% ~
; , //
5 10 15

286 & 4 Mind Point =

14 model Draw o model that

movement of water in a

Draw Con:

15. Read the following pas:
fill in @ grophic organize
the one below. List thrw :
passage, and then make
about changes that take pi

surfoce‘

The water in rivers slow!,

and carries away sedimen
WwWind and waves constant
coastal areas. Earthquakes

ns the
“ @ Test Prep

volcanoes, and other sudden everts
can dramatically change the landsca

\S ChOC se the | etter that best cc

S?C?emcﬂ r O'.;We' $ e questior

'6 B’fi(rdf)Nr

‘he - ' pace on the Can

irth’s & 2 !
B chemical weathe nQ
C wave action

= O erosion and depositior

/‘:.'
‘ 4

nd 17. Water flows in g r ver beca J
@ eros on
(9 gravity

]

H de

. @ weathering

-ape

v 18. What is the most mportant reason that
rivers and streams couse erosion?
A Their moving water has energy
® They flood their banks
© They deposit sediments in deltas
© They create deltas

* 19. Explain why the answer you chose for
Question 18 is the best. For each of the
answers that you did not choose, give a
reason why it is not the best choice.

' B Writing 1 5 Expository |

: Summarize the many processes and
events that change Earth’s surface.
Divide them into two groups, those
that cause sudden, dramatic change,
and those that cause slow and steady
change over time.




