Science Ch. 11

Earth’s Resources



Rgbecc:: Lindsey wrote on arficle for NASA's Eorth
Obfervmry Web site cbout how o landslide blocked
g river in Tibet ond formed o new loke.

Y ~

resources are.
@ how land, air, ond water provide

resources.

® how resources are connected.

® what some energy resources are.
® how fossil fuels form.

® how the harmful effects of using
fossil fuels can be reduced.
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A cool breeze from the ocean brushes your skin, and you smell

the salt in the air. The gentle slapping you hear is the lapping of
waves against the doc k Seabirds call to each other as they ylide by

vou. The roaring of boat m down
the dock to look at today’s lobster cat h. Which of these pleasures

- would you miss if this water resource disappeared?
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What are Farth’s
natural resources?
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Air Resources

One reason that life on Earth is possible 1s
oxygen, and carbon dioxide

because of the

gases of its atmosphere. | Nitrogen, o
> (‘

are gases that are essential to life. These gases are I¢ newa

resources because they cycle in the environment. But the

air can become polluted
Air pollution results when certain substances are put into the

atmosphere. Many of these substances are pr yduced when fuels
such as coal, oil, and natural gas are burned. Air pollution
can affect all living organisms, including humans. When air is
polluted, some people have trouble breathing

Each day the Environmental Protection Agency (EPA) lets
people know how clean their air is. The EPA rates the air with
an air quality index (AQI) color, which you can see below. The
colors go from green to maroon. You can find AQI information
in your local newspaper or on the EPA Web site

Pollutant: Ozone
Today’s Forecast: 130

Quality: Unhealthy for Sensitive Groups
Children and people with asthma are the

groups most at risk. What products do
you use that come
o from forests?
Land Resources
If you thi , il] rea
s it o o mnnk about all the ways we depend on land, you will “,k i
rock can be used to l portant it is. Land resources include farmlands, grazing '
S 2 r
sandpaper, and structures on land
electronic equipment, 5:;11 COVers much of Earth’s land. and people use it to grow ¥ P
and other plants. Without soj). you wouldn’t have much of the 1
you eat ’
e r(»dc‘d hsml ™Y take hundreds of years to form, and it can e !
Y wind and water Many farmers take steps, such as rotad ]

¢1ops and limiting areqs
Land also provides y
The automobile, bys,

of bare soil, to reduce soil erosion

i
T bike you ride is made with the ml“erl

ja Jchec“pomt Do you think soil is o
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S with the many minerals we use € every ¢ éeneWOble e SN
*plain why you think so

Iron also i
sused to b 510 y

a rock containing thu”d Many buildings and machines. LM< - ® Main Idea and Details Why

e ,
IS used to make hu:l(jlmm(ml Calcite, is used to make ‘”mmk are forests an important resource?
thousands of years t ;]95 bl’ldges and sidewalks. Minerals e o graphic organizer to answel
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be harmful to Earth’s organisms that cannot adju he higher
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temperatures [rees take in carbon dioxide and release oxyger

1 s i : 1A) ) ) ¢ * ) ' A )
during photosynthesis ..},~r*..urm~;~r‘.n ns of fore ire cut down

and burned. more carbon dioxide remains in the atmospher:
Many of the forests in the L‘n;tvd States are public lands
But others are owned privately—oiten by lumber and paper
companies that cut trees to make their pr ducts. These companies
provi je valuable r'tn.x”’\ that we use every day and they "!Tl['}‘u'-'
The United States Forest Service works with these

many peopi e
es by encouraging logging

companies to conserve forest resourt

methods that maintain forests Qs re newable resources. Part ol the

) -~
process is figuring out how often and where to cut and plant tree

to keep a constant supply.

Apples are a food crop
that can be eaten raw
or cooked. What are
some food products
made from apples?
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Water Resour sed water today? Could

Qv e vOu U
N ifferent ways have ‘ ol
i llh\‘llt \\'\ltt’f.) sSome of th W Ll)'.\

. do he same things W - ‘ ‘

:\Tv\ll1}\1:'“\:\1\:01]l:n‘{c ‘”Nmu\ _bathing, cleaning, drinking, .mol\mg,

L _ . Many industries use water too. But
growing crops, o1 swimming. | o & ) )
manv water uses aren't as easy to see. The cells of all living thmgs
need water for life processes. Wwithout water, the F‘L‘llﬁ would die.
For this reason, all living things need a source ol water.

Water is considered a renewable resource because it is recycled
in the water cycle. But if water becomes polluted, it cannot be
used safely. As water flows across land, it can pick up pollution,
including fertilizers and pesticides. Chemicals from industry are
another source of water pollution.

Some industries remove water from lakes and rivers. They use it
to cool equipment that becomes hot. When the water is returned
to the lake or river, its temperature is higher than it was originally.
Even a small increase in temperature can lead to changes in an
ecosystem and affect organisms.

About 75 percent of Earth’s surface is covered by water. So
you might wonder why we should worry about some of it being
polluted. Most of Earth’s water is in the ocean'’s salt water. Many
organisms—including humans—cannot use salt water. Fresh
water makes up only about three percent of Earth’s water, and
much of that fresh water is frozen, such as in glaciers. Frozen
water is not available for use. Because freshwater organisms can
use so little of Earth’s water, preventing pollution is important.

Although most places in the United States have enough water,
some places have water shortages. The problem can result when
populations grow. They need more water than the area can

supply. People living in some areas must get fresh water from
faraway sources or by removing salt from ocean water.
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Ocean Resources

You read earlier in
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of minerals. Did vou

i us with many minerals {

1N resource

found in large amounts. Most

e of the salt in the ocean
is sodium chloride—table salt. Salts can be removed
from ocean water when the water evaporates

Other minerals, such as tin, magnesium, iron, and

Many food products, copper, can be found in large amounts on the ocean

including fish, come
from water. What
other food products
do fresh and salt

water produce?

floor. Many of these minerals form around a small
object such as a shark’s tooth. These lumps of minerals
are called nodules.

Minerals aren’t the only resources on the ocean floor.
Deposits of oil and natural gas exist beneath the ocean
floor. Wells can be drilled deep into the ocean bottom
to remove these products.

Another source of energy can be found in Earth’s
oceans. Can you guess what it is? Moving ocean water
has a lot of energy. Today we can capture the energy of
the ocean tides and use it to generate electricity. Tidal

energy is inexpensive and does not pollute the

environment—and it is a renewable rcwurunl N
: 3 » WOT ve the

Unfortunately, only a few places in the W orld ha

of water for public

supply (hgngped from § U.S. Water Usage
1960 to the present? $

® Public supply 8

® Rural domestic and livestock é o

™ Irrigation -

® Thermoelectric power s "

M Other industrial use

. g i 5 nergy.
right kind of coastline to produce tidal energ;

1. ¥ Checkpoint Why is water important to all
living organisms?

; many
2 Approsimately how e

more gallons of water were
irrigation than for other indu

The energy in running
water can be used to
provide electricity to homes,
businesses, and industries.

These tiny organisms are
only one of the many

species that form plankton.
Plankton are important in
both ocean and freshwater
food chains. Because many
plankton species can carry on
photosynthesis, they form the
base of some food chains.
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- ‘ 1entiful supply of many
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Habitats can be changed or destroyed Supplies can be
used up more quickly than they can be replaced

How much of Earth has been affected by human |
activities? In 1865, author and naturalist George Marsh
asked a similar question. Since then, many other
scientists have been trying to answer that question

Recently a group of scientists got together to find an
answer. The result is the map on this page, called the
Human Footprint. It shows how much humans have
impacted—or affected—Earth’s ecosystems. Human
iImpact is rated on a scale from 0 to 100. A score of
O shows the least impact.

By studying the data, scientists found that 83 percent
of Earth’s total land has been influenced by human
activity. They also discovered that 98 percent of the land
where it is possible to grow rice, wheat, and maize—the
world’s three main crops—is directly affected by human
activities. Some of the effects are harmless, but others are
not. dcientists say that one reason they wanted to do the
study is so that people will understand that they affect
the environment. They want people to know that they
can make choices that will enable them to Jesse
harmful effects and increase the helpful effe
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need for energy 1

other uses. Each time you ride in a car, bus. or train, you Qre taking .
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part in an activity that uses energy. When you use (
o use energy

watch TV, or listen to a CD, you are using energy. CooKing heating W

and cooling your home, and doing laundry require energy Much of the "“"“" n t Industria
Businesses use energy to power computers, pnones fax the use of me ’T_" "]"f '~"“

machines, copy machines, and cash registers. Energy powers s not @ “‘“)’““ ""”‘”"1 ’ e
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industrial machines that make products. Theaters use energy
to show movies, and restaurants use it to cook food and to ke p
the food from spoiling. Ships, trucks, and trains nee d energy to

transport goods around the world
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sources of Energy F

The world is full of energy sources. You j

Energy from Sunlight < d Wind

‘N\ Qre Fnergy that comes from th
familiar with some, such as oil, natural g nd coq | n‘m\j It can be used dir
These energy resources are called fossil f energ l:n\iiunldmg.\ e :
sources made from the remains of living o isms \' :hxmx ity without using turi .
learn more about fossil fuels later in this ¢ r Oth\v‘ :\ enewable and does not | R
enerav sources may not be as familiar as f fuels ey, However, with todav’s techn :
Ihou‘gh they are all around you. \ -an't be used efficiently everywl 03
than one percent of energy 1 1tes
Electricity is generated when Energy from MOVing WOter \ul\' supplied l‘\ \nl(txiq;lz(I{‘Ht
water behind this dam flows Moving water can be used as an energy s e. You r¢ Wind energy “'}Lf“;‘ ‘ ‘ ‘”]'. ' | ‘)‘ Water circulated through pipes in these
down through turbines like about tidal power earlier in this chapter. The water of wind turbines, \lx .“:,l] .(“AI‘(-,.I. i ‘\. . it arvlby
e oue balow. The snargy .Of moving rivers can also be used to produce electricity gnaIgy v Seitene ; S ‘ | '. energy The heated water is pumped
i iS. COI’\.Vel'fed g H\'dr:wlcdrit power, also called h\'dl‘o}m\\ 1S produge Pl(‘dllu" pnllutmn_ The use | ' ource o} H‘.rough rQC*yJ'D-'\r,;) Prov %'e heat and
energy in this process. : 1 energy may not be efficient in so: 1s where hot water to homes and other buildings.
when dams are bmlt‘ucr\\_\\‘ waterways. Wat r flows e i fc o o s e e e R
against the blades of a turbine, causing the blades to tum use wind energy as a source of elect:
The energy of the turning blades is converted to electricql

energy inside a generator. Advantages of hydropower
that it doesn't release pollution, and it is renewable. A
disadvantage of hydropower is that wildlife habitats can

Qre

An area where there

. . E are a large number
be destroyed when a river is dammed and the land behind of wind turbines is
the dam floods. In 2002, about three percent of energyin called a wind farm.
the United States was generated by hydropower.

Energy from Atoms and Earth’s Heat

Nuclear e

nergy comes from the heat produced when Clouds of water droplet's -l
atoms split apart. Nuclear energy is a nonrenewable A are nsing ﬁ’?’“ the cooling
o k _ ) ] . towers of this nuclear
resource. In 2002, about eight percent of the total S power plant
€Nergy used in the United States came from nuclear

energy. Nuclear energy doesn't pollute the air. But wask

materials from nuclear power plants can be harmful 10

i . : ’ ) t h
many organismes, including humans. The wastes must®
disposed of very carefully,

If you could go dQQP into EQI’th 's interior, 1\’”“ \\'\‘Uld fine

that it is very hot. The energy of the heat inside Earth &
called geothermal ener
€nergy heats wate
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sulfide goses are released world 1} 15 INore available in s«
into the atmosphere. 1an others,
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'SIng Fossil Fuels

How are fossil fiie]g
formed and us-d? e

Fossil fuels are nnm(‘m'\ml‘h' energy resources. | ake
millions of vears to form and exist in a limited am The
hurning of fossil fuels can result in air and water p. n.
Coal con be mined from Tvpes Of FOSS“ FUG'S
below Earth’s surface. YP
When vou ride in a car or Cook on a gas stoy U Qre
indirectly using energy from the Sun. How can he?
Fossil fuels form from organisms that lived long o, The
oraanisms were either plants that captured the aQv of
\ll;lll\]lll. or they were organisms that got energy |» eating
plants or organisms that ate plants. When the organisms recipitation
died, some of the energy stored in their bodies was changeg

into the energy of the fossil fuels. Today when we burn
fossil fuels, we are releasing that stored energy—e¢nergy that
plants captured from the Sun millions of years ago!

Coal is a solid fossil fuel. Until 1960, it was the world’s

primary energy source. At one time, it was the most

-a

Ok K vasmnte cvnce afiie common fuel used in the United States. It was burned to

world, such as Alaska, is heat homes and to power trains. Today most coal is burned
transported through a pipeline  in power plants to produce electricity. " .
to areas where it is processed. Petroleum, also called crude oil or oil, is a liquid fossil RedUC"\g Fossil Fuel Problems

fuel. It has been used for more than 5,000 years. The What can vou do to reduce the harm!

ancient Egyptians used it as a medicine for wounds and as fuel use? The obvious answer is to us

a fuel in lamps. Today we use petroleum products such as how? Carpool, ride a bike, use pub!
gasoline, jet fuel, hmm'-lwutmq oil, and kerosene

Natural gas is a {ossil fuel that is a mixture of gases
More than 2,000 vears ago, the Chinese used bamboo poles
L0 pipe natural gas from shallow wells. They burned the gas
10 heat large pans of seawater. As the water evaporated, the
dissolved salt in the water remained.

walk—these are a few things ¢
lights and appliances when you
an ~l.1hll vou may have 1O mak
sources. Being intormed wi
decisions. Prepare yourst
forms oI energy
loday na .

tural gas is used to heat homes and plmhm'

‘ctnaty ‘ e
ity. The stove or clothes dryer in your home may
use natural gas.

: 1 J Checkpoint W

N 1116

'\?) Main ldeo and Detail

After natural gas is removed
from underground, it is
stored in large tanks
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Anthracite is the
hordest form of
coal and takes the
longest to form.

sink to the bottom
of the swamp water
and form peat.

How Coal Forms

roleum, and natural gas formed from t}
( '

Coal, pet . "
e iisms that lived millions of years o

remains ol orgal

formed in a slightly different way and from differe)
Or ;

janisms [he processes are summarized in the d;
QI

Coal formed from swamp plants. When the play
they were buried in the water and mud of tlu~",wm
the dead plants formed a layer of dead material, ¢
Over time more dead plants, mud, sand, and othe)
were dupmnlml over the peat layer. Pressure from th
sediment above and heat within Earth changed th:

lignite, a soft form ol coal.

Notice in the diagram that more pressure and heo

coal to a different form at each stage. Each type of
carbon than the coal formed at the stage before it. |
the percent of carbon, the leaner the coal will burn

the hardest form of coal, is the cleanest burning. In th United
States, 97 percent of anthracite is found in Pennsylvania.

ired
But each
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\ Ocean organisms
nthracite
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layers o move up lowards o Oil and natural
Earth’s surfoce
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matenal o rorm ot

and natural gas
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trapped when

the y cannot pass

through the rocks
i

Oil and natural gas
are drilled for by

offshore oil rigs.

Qil and Natural Gas

Oil and natural gas formed in processes
similar to those that producs d coal. But they

formed from the remains of tiny organisms t!

lived in ocean water. Since natural gas is light
than oil, it is often found on top of oil. The
of trapped oil and natural gas can be drilied

into and the deposits recovert d for eneray us

l

Dead swamp plants 9

from sediment layers
above the peqt slowly
change it to lignite,
Lignite is a brownish.
black coal with a lot
of water,

Heat and pressure 9 More heat and

Pressure change
lignite to bituminous
coal, the most
common form of
oal used in the
United States,

Anthracite is the
last stage of cool
formation. It 1s ¢
hardest form of cod*
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thot shows the | MO
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Processing and Delivering

Petroleum

\ round
When petroieum 1s removed from the ¢

1t kinds ol

ol many ditferel
;‘\ll\”l‘\l at An

it 1S @ mixuuie
can be st
1S hx\ll\‘«l AS ”\(‘

products. These pr ducts
oil refinery. There, the crude oil
temperature ol the oil rises, different parts of the

o1l can be remove d at dittert ni h'mprl\lllm'\

[hese substances are then }‘h‘\l‘\\(‘kl to !H\lk\'

them pure, removing materials such as water,

salts. or oxygen. The finished products are often
stored at the refinery until they are shipped to
gas stations, airports, or factories You can see

how this process works in the lll\lg)hlnl

\ "l‘(l‘l l‘jl

7
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| (Gases rise, coc processing
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Fuel for heating
and cooking

Diesel

Lubricating Oil

Fuel

R —————

Residves

Refined
products

Processing plant

Diesel fuel ond
| heoting oil

V"‘/ - - |
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4 Fuel for jets

and tractors
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Industrial fuel
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Coal Mining and Reclamation
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While a car is being driven, only

about 15% of the energy stored in

the gasoline is used to move the car

and to run accessories, such as an air b P
conditioner. The rest of the energy V2 X v_f;;.._._;::'*_ég:t.‘ :
is lost to the environment. Scientists ternal Combustion Engine
are constantly working to reduce the :
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amount of wasted energy. Hybrid cars @ - e
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are now being produced that are more Transmission
fuel-efficient than conventional vehicles.

A hybrid car has a gasoline engine like those
tound in most cars, but also has an electric
motor to assist or replace the work of the gas
engine. The electric motor operates during low
speed driving and when extra power is needed
'or acceleration or increased elevation When
the hybrid is slowing down or coming to a stop,
the motor changes normally wasted energy into

| ) : ., 030 '.‘;c' ' ‘.: ‘
electric energy. This energy is stored in batteries R ) A TN
tor later use

Advanced Batteries
The double bar graph on the next

compares the f

page
vel economy of four vehicles

The data came from manutacturer of hybrid

cars, and it compares fuel economy only
When analyzing data_ it is

'mportant to know the source

s0 that you can dentify

any possible bias

in the data or in

the conclusions

presented

Vehicle and Type

Use the graph above 1 swer each questi

!
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® Notice that the fuel ec nomy of the hybrid is higher than the

others. In what other w ay is it ditterent from the data for the
three vehicles?
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A driver expects to pay $750.00 to purchase a year's worth of
fuel for the hybrid. If fuel costs $2 80 per gallon, how many miles
of driving are expected? (Hint: Use the average fuel economy

-~ ; : ’)
you tound for the hybrid in Question 2 )

The manufacturer says it is clear that a hybrid is
the cheapest car to own and it will solve our
energy problom Why is the information
presented not enough to support

these conclusions? What

other information would

you want?
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Use Vocabulary

acid precipitation nonrenewable
(p. 307) resource
(p. 2935)
coal (p 306)
fossil fuel (p. 304) Pe(:o::zt;;ﬂ
i renewable
R resource
(p 304) p. 295)
natural gas
(p- 306

Use the term from above that best completes
- each sentence

1. Aliquid fossil fuel that formed from ocean

waler organisms is

2. Rain or snow that has a large amount of
| acidis _

3. A solid fossil fuel that formed from swamp
plantsis

4. A renewable resource that is generated
from the heat in Earth’s interior is -

3. Aresource that can be replaced as fast as
tisusedisa

6. An energy source made from once-living
organisms isa _

7. A fossil tuel found in the form of o gas is

8. A resource that cannot be replaced as fqst
as it is used is @
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Explain Concepis

9. Explain why air is an imp

‘ant resouree

10. Minerals and fossil fuels are both
resources. How are they alike gnd
different?

11. How are fossil fuels and a-d Precipilgics
related?

=y

12. Interpret Data The table shows

the amounts of two greenhouse gases
released into the air in the United States
for three different years. How would
you describe the change in the amount
of carbon dioxide released from 1990
to 2000? How does this compare to the
amount of methane released?

Released Greenhouse Gases
(million metric tons)

" - Pty

S ane

13 Classify A biomass fue!
from the products of living

Wood is a biomass fuel
consider biomass fuels ren:

nonrenewable? Why?

14. Predict A company is built ¢

that has large populations of | oikia
organisms. The company plans 1o drow
woter from the river to cool its machinery

that heats up as it cuts large pieces of
metal. The company will release the heated
water back into the stream. What s likely
to happen to some of the organisms living
in the river? Explain your answer

@ Main Idea and
Details

15. Make a graphic organizer like the one
shown below. Fill in some details for each
main idea

A variety of
land resources
exist on Earth

Water resources

are essental
for life

Plants and
Qir resources

Nuclear energy 8%

Geothermal energy

/ less than one percent
Natural \
gas 2 ‘%\ Hydropower 3%
Other renewable
energy sources
less than 3%
Coal 23%
Oil 39%

17. According to the above graph, what
percent of energy came from renewable
energy sources?
® 24 percent & 8 percent
@ 23 percent D 6 percent

18. Strip mining coal can affect all of the
following resources EXCEPT

© the Sun

D mldl.fe

@ water
® lond

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

- 20. Persuasive

Using alternate sources of energy
‘ |
sometimes costs more than using TOssH

fuels. Would you support laws that
require the use of alternate sources

Write o letter to persuade others 10
ogree wﬂh your opinion
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