Key Conceptst
ESSENTIAL QUESTIONS

® What are the nonliving
parts of an environment?

Vocabulary

ecosystem p. 707 %
biotic factor p. 707
abioticfactor p. 707
climate p. 708
atmosphere p. 709

Multihngiial eGlossary’s

Nides 3 BrainPOP®

Have you ever seen a picture of a bright blue ocean?
The water looks so colorful in part because of nonliving
factors such as matter in the water and the gases
surrounding Earth. These nonliving things change the
way you see light from the Sun, another nonliving part
of the environment.
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Is it living or nonliving?

You are surrounded by fiving and nonliving things, but it is sometimes difficult to tell what is
alive. Some nonliving things may appear to be alive at first glance. Others are alive or were once
living, but seem nonliving. In this lab, you will explore which items are alive and which are not.

‘ o Draw a chart with the headings Living

10 minutes

and Nonliving. ‘ _ LiVinq _ Non'ivinq

€@ Your teacher will provide you with a ‘
list of items. Decide if each item is
living or nonliving.

Think About This

- 1. What are some characteristics that
the items in the Living column share?

Bz Key Concept How might the
nonhvmg items be a part of your
environment?

What is an ecosystem?

Have you ever watched a bee fly from flower to flower?
Certain flowers and bees depend on each other. Bees help
flowering plants reproduce. In return, flowers provide the
nectar that bees use to make honey. Flowers also need nonliv-
ing things to survive, such as sunlight and water. For example,
if plants don't get enough water, they can die. The bees might
die, too, because they feed on the plants. All organisms need
both living and nonliving things to survive.

An ecosystem is all the living things and nonliving things in a :
given area. Ecosystems vary in size. An entire forest can be an
ecosystem, and so can a rotting log on the forest floor. Other
examples of ecosystems include a pond, a desert, an ocean, and
your neighborhood.

Biotic (bi AH tihk) factors are the Jiving things -in an eco- .| WORD ORIGIN -
system. Abiotic (ay bi AH tihk) factors are the nonliving things ©  biotic
in an ecosystem, such as sunlight and water. Biotic factors and :
abiotic factors depend on each other. If just one factor—either
abiotic or biotic—is disturbed, other parts of the ecosystem are
affected. For example, severe droughts; or periods of water
shortages, occurred in Australia in 2006. Many fish in rivers
and lakes died. Animals that fed on the fish had to find food
elsewhere. A lack of water, an abiotic factor, affected biotic fac-
tors in this ecosystem, such as the fish and the animals that fed
on the fish.,

“fit for life”

Lesson 1

EXPLORE

from Greek biptikos, means

707‘ ¢



_ fsuniight water, atmosphere, soil; ;
] temperature and cllmate

What are the nonliﬁing 'parts of an ecosystem?

Some abiotic factors in an ecosystem are
shown in Figure 1. Think about how these
factors might affect you. You need. sunlight
for warmth and air to breathe. You would
have no food without water and soil. These
nonliving parts of the environment affect all
living things. '

The Sun -

The source of almost all energ‘y on Earth
is the Sun. It provides warmth and light. In
addition, many plants use sunlight'and make
food, as you'll read in Lesson 3. The Sun also
affects two other abiotic factors—climate
and temperature.

@ Reading Check How do living thlngs use
the Sun’s energy?

Climate

Polar bears live in the Arctic. The Arctic
has a cold, dry climate. Climate describes
average weather conditions in an area over time.
These weather conditions include tempera-
“ture, moisture, and wind.
708 Chcpterﬁ)

EXPLAIN

Climate influences where organisms can
live. A desert climate, for example, is dry and
often hot. A plant that needs a lot of water
could not survive in a desert. In confrast, a
cactus is well adapted to a dry climate because
it can survive with little water.

Temperature
Is it hot or cold where you live? Tem-
peratures on Earth vary greatly. Temperature

. is another abiotic factor that influences

where organisms can survive. Some organ-
isms, such as tropical birds, thrive in hot
conditions. Others, such as polar bears, are
well adapted to the cold. Tropical birds don't
live in cold ecosystems, and polar bears don't
live in warm ecosystems.

Water |

All life on Earth requires water. In fact,
most organisms are made mostly of water. -
All organisms need water for important life
processes, such as growing and reproducing.
Eveiy ecosystem must contain some water
to support life.
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& Visual Check How does the
jaguar interact with the abiotic
factors in its ecosystem?
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Atmosphere
Every time you take a breath you are interacting with another
abiotic factor that is necessary for life~—the atmosphere. The
atmosphere (AT muh sfir} is the layer. of gases that surrounds
Earth. The atmosphere is mostly nitrogen and oxygen with
trace amounts of other gases, also shown in Figure 1. Besides :
providing living things with oxygen, the atmosphere also pro- | -
tects them from certain harmful rays from the Sun. :

R e

Fold and cut a sheet of

Soil ‘ : | paper to make a six-
Bits of rocks, water, air, minerals, and the remains of once- ; door book. Label it as ‘
living things make up soil. When you think about soil, you ; | shown.Useitto ;

organize information
about the abiotic parts
of an ecosystem.

might picture a farmer growing crops. Soil provides water and
nutrients for the plants we eat. However, it is also a home for
‘many organisms, such as insects, bacteria, and fungi.

Factors such as water, soil texture, and the amount of avail- Air
able nutrients affect the types of organisms that can live in soil. : !
Bacteria break down dead plants and animals, returning nutri- : S
ents to the soil. Rarthworms and insects make small tunnels in Water
the soil, allowing air and water to move through it. Even very ;- T —
dry soil, like that in the desert, is home to living things. :

Tempe rature

gun]ighi‘ . Climate

> Key ConceptCheck' List the nonliving things in ecosystems. e

Lesson 1 '
————— 709 Q
EXPLAIN



Ecosystems include

all the biotic and
abiotic factors in
an area.

I T F AN AT T e

P

Biotic factors are the
fiving things in
gcosystams,

Abiotic factors-are
the nonliving things
in ecosystems,

including water, sun-

light, temperature,
climate, air, and soil.

the chapter.

Use ydur lesson Foldable to review the lesson.
Save your Foldable for the project at'the end of

beginning of the chapter.

Chapter 20
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- EVALUATE

You first read the statements below at the

1. The air you breathe is mostly oxygen.
2. Living things are made mostly of water,

- Did you charige your mind about whether you
agree or disagree with the statements? Rewrite
any false statements io make them true. .
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Use V.ocabulary ‘

0 Distinguish between biotic and abiotic
factors. -

9 Define ecosystemn in your own words.

6 Use the term climate in a complete

sentence.

Understand Key Concepts

What role do bacteria play in soil
ecosystems? '

A. They add air to soil.

B. They break down rocks.

C. They rehurn nutrients to soil.
D. They tunnel through soil.

L4

€ Explain How would a forest ecosystem
change if no sunlight were available to it?

Interpret Graphics

_ @ Analyze The graph below shows climate

data for an area. How would you describe
this climate?
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@ Organize Copy the graphic organizer
below and fill in each oval with an abiotic
factor.

Critical Thinking

6 Predict Imagine that the soil in an area is
carried away by wind and water, leaving
only rocks behind. How would this affect
the living things in that area?
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<« Mars is cold and dry, with no sign of
life on its dusty, red surface.

?erraforming is the

process of transforming an
environment that cannot
support life into one that can.
Making Mars like Earth would -
take more than just growing
plants and adding water. You
would need to consider how every
abiotic factor needed to support life
would be included in the new.environment.

T

Life as it is on Earth does not exist on Mars.
However, when you compare all the planets in
our solar system, Mars is the most like Earth.

First, consider Mars's temperature, Although
Mars gets plenty of sunlight, it is farther from the
Sun than Earth is. Air temperatures go no higher
than 0°C on a midsummer Martian day. Don't

-even think about trying to survive a winter night
on Mars, as temperatures fall below -86°C.

How could you change the temperature on
Mars? Releasing greenhouse gases such as
chlorofluorocarbons (CFCs) into the atmosphere -
can cause the planet to get warmer. Raising the
average temperature by only 4°C would meit
the polar ice caps, releasing frozen CO,, another
greenhouse gas. This also would cause bodies
of water to form. As temperatures rise, liquid
water trapped in the soil would turn into a gas,
providing the planet with water vapor, an
important abiotic factor.

With water and warmer témperatures,
plant fife could be introduced. While turning
light energy into food, plants would
introduce another abiotic factor—oxygen.
With all the needed. abiotic factors
accounted for, NASA scientists think that
in a few centuries Mars could support life
similar to that on Earth.

Nlars;? Would this.
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=0 Modeling Ener i Beosysternis
: rough ecosystems.

Unlike matter, energy does not cycle th
because it does not return fo the Suil Instead, energy flows
isms use some energy for life proc-

through ecosystems. Organ
¢ store some eneigy in their bodies

esses. In addition, organism
as chemical energy. When consumers eat these organisms, this
bodies of COTSUMELS. However,

chemical energy moves into the

with each transfer of energy from organism. tO organism, SOMe

energy changes to thermal energy. The podies of consUmers
h then enters the environ-

emit excess thermal enexrgy, whic
ment. Scientists use models to study this flow of energy through
an ecosystem. They use different models depending on how

many Organisms they are studying.

Make a pyramid book
from a sheet of paper.
Use each side to organ-
ize information about ,
one of the ways energy G
flows in an ecosysterm. :
You can add additional
information on the
inside of your pyramid
book.

gty

Eood Chains

A food chain is @ model that shows how energy flows in an

ecosystem through feeding relationships. In. a food chain, arrows
show the transfer of energy. A typical food chain is shown

in Figure 13. Notice that there are not many links in this food

chain. Thatis because the amount of available energy decreases
one organism to another.

every time it is transferred from

» Key Concept Check How doesa food chain model energy

flow?

Figure 13 Energy moves from the Sun to- aplant;a mouse, a snake,

anda hawk in this food chain.

Chapter 20
EXPLAIN



Use Percentages

The first trophic level—pro-
ducers—obtains energy
from the Sun. They use

90 percent of the energy for
their own life processes.
Only 10 percent of the
energy remains for the sec-
ond trophic level—herbi-
yores. Assume that each
trophic level uses 90 percent
of the energy it receives. Use
the following steps to calcu-
late how much energy
remains for the next trophic
level.

First trophic level gets
100 units of energy.

First trophic level uses
90 percent = 90 units

Energy remaining for
second trophic level =
10 units

Second trophic level uses
90 percent = 9 units

Energy remaining for third
trophic level = 1 unit

Practice

if the first trophic level
receives 10,000 units of
energy from the Sun, how
much energy is available for
the second trophic level?

o Math Practiée
[ Peysonal Tutor

Chapter 20

728
EXPLAIN

Energy Pyramids

Food chains and food webs show how energy moves in an
ecosystem. However, they do not show how the amount of
energy in an ecosystem changes. Scientists use a model called an
energy pyramid to show the amount of energy available in each
step of a food chain, as shown in Figure 15, The steps of an
energy pyramid are also called trophic (TROH fihk) levels.

Producers, such as plants, make up the trophic level at the bot-
tom of the pyramid. Constumers that eat producers, such as Squit-
rels, make up the next trophic level. Consumers such as hawks
that eat other consumers make up the highest trophic level.
Notice that less energy is available for consumers at each higher
trophic level. As you read earlier, organisms useé SOIME of the
energy they get from food for life processes. During life processes,
some energy is changed to thermal energy and is transferred to
the environment. Only about 10 percent of the energy available
at one trophic level transfers on to the next trophic level.

. Figure 15 Anenergy pyramid shows the amount of energy

available at leach trophic level.

;37 @\iisuai Check How does the amount of available energy

change at each trophic level?

AWavonp Animation

' ~ Trophiclevel3
(1 percent of
energy available)

- Trophiclevel 2
{10 percent of
- energy available)

Available energy decreases.

Trophicievell
(100 percent of
energy available)




Reading Guide |
Key Concepts :
ESSENTIAL QUESTIONS

® What defines a population?

@ What factors affect the size
of a population?

Vocabulary

biosphere p. 741
community p. 742
population p. 742
competition p. 743
limiting factor p. 743
population density p. 744
biotic potential p. 744
carrying capacity p. 745

Meerkats live in family groups. They help protect each other by
watching for danger from eagles, lions, and other hunters of the
Kalahari Desert. What other ways might the meerkats interact?




other in their environment.
interacted with other people today.
between you and one other person.

that occurred among three or more people.

Think About This

2.

How many times do you interact?

Every day, you interact with other people in different ways,
including talking, writing, or shaking hands. Some interactions
involve just one other person, and others happen between
many people. Like humans, other organisms interact with each

&% Make a list in your Science Journal of all the ways you have
€3 Use a highlighter to mark the interactions that occurred

€ Use a highlighter of another color to mark interactions

1. Were your interactions mainly with one person or with three or more people?

&= Key Concept How might your interactions change if the group of people were bigger?

The Biosphere and Ecological Systems

Imagine flying halfway around the world
to Africa. When your plane flies over Africa,
you might see mountains, rivers, grasslands,
and forests. As you get closer to land, you
might see a herd of elephants at a watering
hole. You also might see a group of meer-
kats, like the ones on the previous page.

Now imagine hiking through an African
forest. You might see monkeys, frogs, insects,
spiders, and flowers. Maybe you catch sight
of crocodiles sunning themselves by a river
or birds perching on trees.

Chlorophyll land distribution:
Chlorophyll water distribution:

You are exploring Earth’s biosphere
(Bl uh sfir)—the parts of Earth and the sur-
rounding atmosphere where there is life. The
biosphere includes all the land of the conti-

nents and islands. It also includes all of

Earth's oceans, lakes, and streams, as well as
the ice caps at the North Pole and the South
Pole.

~ Parts of the biosphere with large amounts
of plants or algae often contain many other
organisms as well. The biosphere’s distribu-
tion of chlorophyll, a green pigment in
plants and algae, is shown in Figure 1,

Figure 1T The colors in this
satellite image represent the
densities of chlorophyll, a
green pigment found in
plants and algae.

& Visual Check Why might
the North Pole have very
little green?

Lesson 1

EXPLORE 4




What is a population?

The Kalahari Desert in Africa is a part of
the Earth’s biosphere. A wildlife refuge in

the Kalahari Desert is home to several groups
of meerkats. Meerkats are small mammals

that live in family groups and help each

other care for their young.

Meerkats rely on interactions among ;

themselves to survive. They sleep in under-
ground burrows at night and hunt for food

warnings to others.

Meerkats are part of an ecosystem, as
shown in Figure 2. An ecosystem is a group

of organisms that lives in an area at one
time, as well as the climate, soil, water, and

other nonliving parts of the environment.

The Kalahari Desert is an ecosystem. The

study of all ecosystems on Earth is ecology.

# Seich .
Biosphere: where -
life is found

Many species besides meerkats live in the
Kalahari Desert. They include scorpions, spi-
ders, insects, snakes, and birds such as eagles
and owls. Also, large animals like zebras,
giraffes, and lions live there. Plants that grow
in the Kalahari Desert include shrubs, grasses,
small trees, and melon vines. Together, all
these plants, animals, and other organisms
form a community. A community is all the

during the day. They take turns standing populations of different species that live together

upright to watch for danger and call out :

in the same area at the same fime,

All the meerkats in this refuge form a
population. A population is all the organisms
of the same species that live in the same area at
the same time. A species is a group of organ-
isms that have similar traits and are able to
produce fertile offspring.

- Key Concept Check What defines a
population?

Figure 2 The ecosystem of the Kalahari Desert is one of the
many ecosystems that make up Earth’s biosphere.

6Visua| Check Name three populations shown in the figure.

members of a species in
an area at the same time

ommunity: all the populations in an area at the same time

Ry e R T B T R T 0 Pk e B o i B B N NP D e ey A Y

Chapter 21
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§ Cbmpetition

At times, not enough food is available for
% every organism in a commmunity. Members
of a population, including those in the
Kalahari Desert, must compete with other
3 populations and each other for enough food
to survive. Competition is the demand for
! resources, such as food, water, and shelter, in
short supply in a community. When there are
not enough resources available to survive,
there is more competition in a community.

Population Sizes

If the amount of available food decreases,
what do you think happens to a population
of meerkats? Some meerkats might move
away to find food elsewhere, Female meer-
kats cannot raise as many young. The popu-
lation becomes smaller. If there is plenty of
food, however, the size of the population

adulthood and live longer. Changes in envi-
ronmental factors can result in population
- size changes.

Limiting Factors

Environmental factors, such as available
water, food, shelter, sunlight, and tempera-
ture, are possible limiting factors for a popu-
lation. A limiting factor is anything that
restricts the size of a population. Available sun-
light is a limiting factor for most organisms.
If there is not enough sunlight, green plants
cannot make food by photosynthesis.
Organisms that eat plants are affected if little
food is available.

Temperature is a limiting factor for some
organisms. When the temperature drops
below freezing, many organisms die because
it is too cold to carry out their life functions.
Disease, predators—animals that eat other
nimals—and natural disasters such as fires
I floods are limiting factors as well.

Key Concept Check What factors affect
the size of a population?

grows larger as more meerkats survive to

15 minutes

What are limiting factors? H&

Certain factors, called limiting factors, can
affect the size of a population.

@ Read and complete a lab safety form.

@ Your teacher will divide your class into
groups.

@ Using a meterstick and masking tape,
mark a 1-m square on the floor, Place a
piece of paper in the middle of the square.

€ All members of your group will stand
entirely within the square. While one
member keeps time with a stopwatch,
members of the group will write the
alphabet on the sheet of paper one at a
time.

average time it took each person to write
the alphabet.
Analyze and Conclude

1. Describe how the space limitations
“affected each member's ability to
complete the task.

2.

5@ Key Concept What functions must
an organism perform that can be limited
by the amount of available space?

Lesson 1
EXPLAIN




Figure 3 A sedated lynx is
fitted with a radio collar and
then returned to the wild.

WORD ORIGIN -+ rre-:

population
from Latin populus, means
“inhabitants”

density
from Latin densus, means
“thick, crowded”

.................

- book and label it as
shown. Use it to orga-
nize your notes on the
relationship between
population size and car-
rying capacity in an
gcosystem.

Chapter 21
744 ————

EXPLAIN

Make a horizontal half ‘

Measuring Population Size ,

Sometimes it is difficult to determine the size of a popula-
tion. How would you count scampering meerkats or wild lynx?
One method used to count and monitor animal populations is
the capture-mark-and-release method. The lynx in Figure3 is a
member of a population in Poland.that is monitored using this
method. Biologists using this method sedate animals and fit
them with radio collars before releasing them back into the
wild. By counting how many observed lynx are wearing col-
lars, scientists can estimate the size of the lynx population.
Biologists also use the collars to track the lynx’s movements
and monitor their activities.

Suppose you want to know how closely together Cumberland
azaleas (uh ZAYL yuhz), a type of flower, grow in the Great
Smoky Mountains National Park. Population density is the
size of a population compared to the amount of space available.
One way of estimating population density is by sample count.
Rather than counting every azalea shrub, you count only those
in a representative area, such as 1 km?. By multiplying the
number of square kilometers in the park by the number of aza-
leas in 1 km?2, you find the estimated population density of
azalea shrubs in the entire park.

@ Reading Check Describe two ways you can estimate
population size.

Biotic Potential

Imagine that a population of raccoons has plenty of food, -
water, and den space. In addition, there is no disease or danger
from other animals. The only limit to the size of this popula-
tion is the number of offspring the raccoons-can produce.
Biotic potential is the potential growth of a population if it could
grow in perfect conditions with no limiting factors. No population
on Earth ever reaches its biotic potential because no ecosystem
has an unlimited supply of natural resources. '




§  Carrying Capacity

What would happen if a population of
meerkats reached its biotic potential? It
; would stop growing when it reached the
limit of available resources that the ecosys-
tem could provide, such as food, water, or
shelter. The largest number of individuals of
one species that an environment can support is
the carrying capacity. A population grows
until it reaches the carrying capacity of
an environment, as shown in Figure 4.
Disease, space, predators, and food are some
of the factors that limit the carrying
capacity of an ecosystem. However, the
carrying capacity of an environment is
not constant. It increases and decreases as
the amount of available resources increases
and decreases. At times, a population-can
temporarily exceed the carrying capacity of
an environment.

@ Reading Check What is carrying capacity?

Overpopulation

When the size of a population becomes
larger than the carrying capacity of its
ecosystem, overpopulation occurs. Over-
population can cause problems for organ-
isms. For example, meerkats eat spiders. An
overpopulation of meerkats causes the size
of the spider population in that community
to decrease. Populations of birds and cther
animals that eat spiders also decrease when
the number of spiders decreases.

Elephants in Africa’s wild game parks
is another example of overpopulation.
Elephants searching for food caused the tree
damage shown in Figure 5. They push over
trees to feed on the uppermost leaves. Other
species of animals that use the same trees for
food and shelter must compete with the ele-

damage soil. Trees and plants might not
.grow in that area again for a long time.

@ Reading Check How can overpopulation
affect a community?

A
/
= Carrying
2 / capacity
= /
=
-
D
&
)4

- phants. The loss of trees and plants can also .

Time -

A Figure 4 Carrying capacity is determined in
part by limiting factors.

@{ Visual Check What factors affect population
size in the graph above?

A Figure 5 An overpopulation of elephants can
cause damage to trees and other plants as the
herd searches for food in the community.

Lesson 1
e — o )

EXPLAIN
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The population den-
sity of organisms,
including green
plants and algae, var-
ies throughout the
world.

A community is all
the populations of
different species that
live together in the
same area at the
same time,

The number of indi-
viduals in a popula-
tion varies as the
amount of available
resources varies,

'FOLDABLES

Use your lesson Foldable to review the lesson.,
Save your Foldable for the project at the end of
the chapter.

AT TR

You first read the statements below at the
beginning of the chapter.

1. Some life exists in the ice caps of the North
Pole and the South Pole.

2. A community includes all organisms of one
species that live in the same area.

Did you change your mind about whether you
agree or disagree with the statements? Rewrite
any false statements to make them true.

B e R e e e

Chapter 21
EVALUATE

Online Quiz

B e e T e ST T S ..—m.;a-z-_%;r:vz,..:-«mz:nm-r-;

Use Vocabulary
© Define population.

9 Distinguish between carrying capacity and
biotic potential.

6 Food, water, living space, and disease are
examples of :

Understand Key Concepts

@ Explain how competition could limit the
size of a bird population.

e One example of competition among
members of a meerkat population is’
A. fighting over mates.
B. warning others of danger.
C. huddling together to stay warm.
D. teaching young to search for food,

Interpret Graphics

G Sequence Draw a graphic organizér like
the one below to show the sequence of
steps in one type of population study.

oL o)

& Explain the changes in population size at
each point marked on the graph below.

3
il cl 1 ] d ]

g i ¢
£ [ L/
T Time
Critical Thinking

© Explain s the problem of 'elephants
destroying trees in southern Africa
overpopulation, competition, or both?







Naome

“Abiotic Faciors” Pages 706-711

1. Whatis an ecosystem? {Page 707) Complete sentence please!!

2. What are abiotic factors in an ecosystem? (Page 707) Complete sentence

pleasel!

3. Whatare biotic factors in an ecosystem? (Page 707) Complete sentence

please!!

4. Inajaguar’s ecosystem, what is the coldest month? (Page 709)

5. Inajaguar’s ecosystem, which month gets the most precipitation? (Page 709)

6. What abiotic factors on Mars make it difficult for life to exist? (Page 711)

7. Circle true or false for the following:

a. True

b. True

c. True

d. True

Turn over

False Ecosystems can be big or small.
False Atigeris abiotic factor.
False Water is a biotic factor.

False Mars would need terraformed to support much life.



Avross

1. BEvery ecosystem must contain this to support life.

3. How hot or cold it is in an avrea.

5. The source of almost all energy on earth.

6. Average weather conditions in an area over time.

Down

2. The layer of gases that survounds the earth.

4. Bits of rocks, water, air, minerals, and the remains of

once living things.
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" Name

Date . Class
Content Vocabulary W LESSON 1
Abiotic Factors

Directions: Unscramble and write the words. Then on the line before each definition, write the term that

matches it correctly.

1. malitec

2. tocibi tacfor

3. catiiob\ trocaf

4, scosmeety

5. stréamhope

8.

9.

10.

Matter and Energy in the Environment

the layer of gases that surroﬁnds Earth

a living thing in an ecosystem

all the living and nonliving thiggs ina given area
a nonliving thing in an ecosystém

average weather conditions in an area over time




Name

Date Class

Lessom @@%@Eﬁ@w LESSOMN 1

Abiotic Factors

A. What is an ecosystem?

1.
2.
3.

All living and nonliving things in an area make up a(n)

The living things in a system are the

Sunlight and temperature are examples of the nonliving factors,

or , in an ecosystem.

B. What are the nonliving parts of an ecosystem?

10

'Eﬂ

20

30

4.

5.

60

Almost all energy on Earth originally came from the

a. 'Sunlight is used by plants to make

b. Two other abiotic factors that are affected by sunlight are temperature

and

If you describe the average weather conditions of an area over time, you describe the

area’s

a. Wind, temperature, and moisture influence the daily

b. A lizard might live in a hot, dry climate.
is how warm or cold something is.
@. Animals that have thick fur live in climates that have
temperatures. '
k. Tropical birds are adapted to temperatures.
Most organisms are made mostly of
a. Organisms need to grow and reproduce.
b. must contain water to support life.
The layers of gases that surround Earth make up the

@ Farth’s atmosphere is mainly and oxygen.
b. Earth’s atmosphere protects organisms from harmful rays from
the

covers much of Earth’s surface. It is made up of rock,

water, air, minerals, and the remains of

a. Soil provides water and for plants that grow in it.

b. recycle nutrients by breaking down dead organisms.

Matter and Energy in the Environment
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Name : _ Date | Class

Content Practice Aw ©LESSON 1

Abiotic Factors

Directions: On each line, write the term from the word bank that correctly completes each sentence. Some terms
may be used more than once.

abiotic atmosphere biotic climate ecosystem
soil sunlight water weather
1. The gives us air to breathe.
2. A(n) _ S __contains living and nonliving things.
3. Living things are known as factors. Nonliving things are
known as factors.
4. A region’s ' is its average

conditions over time.

5. In addition to fertile ' ' __, outdoor plarits need
and to grow.
6. A desert’s hot and dry i determines what kind of organisms

can live there.
Directions: On the line before each statement, write T if the statement is true or F if the statement is false.

7. Some organisms are not affected by any abiotic factors.

8. The abiotic factors in an environment may change.

Matter and Energy in the Environment %1




Name Date Class

Content Practice w LESSON 1
Ablotic Factors

Divections: Answer each question on the lines provided.

1. What is an ecosystem?

2. What scientific terms are used for the living and nonliving things in an environment?

3. What is a climate?

4, What are the three major conditions that make up an area’s climate?

5. What are the two main atmospheric gases, and what is the approximate petcentage of
each one in the atmosphere?

6. What are three important living things found in soil, and what do they do?

12 Matter and Energy in the Environment
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Name ' Date Class

School to H@mew LESSON 1

Abiotic Factors .

Directions: Use your texthook to answer each question and respond to the statement.

1. Into which two categories can the parts of every ecosystem be classified?

2. Discuss with your learning partner an ecosystem near your home or school. What are
" the components of this ecosystem?

3. Complete the table below by describing how each of the listed factors affects the living
~ things in ecosystems. '

Factor | Description
Sun a.
Climate b.
Temperature C.
Water d.
Atmosphere e.
Soil f.

Matter and Energy in the Environment 13




Name Date Class

Key Concept Builder C:vw LESSON 1

Abiotic Factors

Eee]

Key Concept What are the nonliving parts of an environment?
Directioms: Circle the abiotic factors in the sentences below. Underline the biotic factors.

1. Fish breathe oxygen that is dissolved in water.

2. A man waters his tomato plants.

3. Barthworms make tunnels in soil.

4, A drought kills plants and animals in Australia.

5. Pollution enters a river, and the otter population declines.
€. A girl snacks on an orange.

7. Temperatures drop, and squirrels go into hibernation.

8. Ferns absorb nutrients from soil.

9. A lion preys upon an antelope.

18. An elm tree releases oxygen into the atmosphere.
Directions: Answer the question on the line provided.

11. Which sentences above show how abiotic and biotic factors affect each other in
an ecosystem?

14 Matter and Energy in the Environment
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Name : ' Date Class

Key Concept Builder LESSON 1

Abiotic Factors

Key Concept What are the nonliving parts of an environment?

Directions: Explain the role of each abiotic factor in supporting life or determining which organisms inhabit
an ecosystem. =

1. sunlight

3. chinate

3. soil

4, water

5. atmosphere

Directioms: Answer each question on the lines provided.

6. What are the two main gases in the atmosphere?

7. Of those two gases, which one is the most abundant?

Matter and Energy in the Environment ' ' 15




Name Date Class

Key Concept Builder @Dw LESSON 1

Abiotic Factors

Key Concept What are the nonliving parts of an environment?

Climate is a nonliving part of an environment. It is an important factor in determining
which plants and animals live there. Climate is the type of weather an area receives,
on average, over time.

Directioms: On each line, write the term that correctly completes this sentence.

1. The three main weather conditions that make up climate are

, and

Divectiomns: Below left is a list of some common ecosysteins. On the line before each one, write the letter of the
conditions given in the list on the right that would be found there,

— 2. African jungle £. hot, dry

__ 3. North Pole B. mild, rainy
€. hot, rainy

D. cold, dry

4. Canadian forest
B, Pacific Northwest

E. cold, snowy
e B, African desert

Divections: Answer the question on the lines provided.

7. What is the climate like in your area? Describe it using complete sentences.

16 Matter and Energy in the Environment
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Name Date Class

LESSON 1

Key Concept Builder

Abiotic Factors

Key Concept What are the nonliving parts of an environment?
Directions: Answer eqch question or respond to each statement on the lines provided. Use complete sentences.

1. What is soil composed of?

2. Although soil is considered to be an abiotic environmental factor, in what way can it
also be considered biotic? - —

3. Name the factors that affect what can live in soil.

“

4. Explain the role of bacteria in soil,

5. Explain the role of earthworms and insects in soil.

6. What is the main reason that soil in a desert is not suitable for farming?

Matter and Energy in the Environment 17
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Date Class

Enrichinent W

Weather, Climate, and Ecosysteimns

Weather is the condition of the
atmosphere at a parficular place and time.
It includes factors such as temperature,
rainfall, and wind speed and direction. As
you have learned, the term climate refers
to the average weather in a region over a
long period of time. When you describe a
morning as cold, rainy, and windy, you're
talking about the weather. When you say
that your city typically has mild winters with
little snow, you're talking about the climate.

The Sun’s Influence on Climate

The Sun is the most important influence
on climate. Because Earth is curved,
different areas receive different amounts
of solar energy. Sunlight strikes areas along
the equator most directly, so the tropics
receive more solar energy than areas farther
north or south of the equator. Sunlight
strikes the areas farther north and south
of the equator at an angle, so those areas
receive less solar energy. As a result, the
tropics are warmer than the temperate
regions. Thus, Jatitude—the distance north
or south of the equator—Ilargely determines
the climate of most regions.

The intensity of solar energy at the
equator also affects the pattern of rainfall
on Earth. High temperatures near the
equator cause water to evaporate from
Earth’s surface. The moist, warm air rises.

Applying Critical-Thinking skidls

Directioms: Respond to each staternent.

As it rises, it cools. Cool air cannot hold
as much water as warm air, so the water
falls as rain. That's why the tropics are
generally rainy.

Climate’s Influence on Ecosystems

Just as the Sun has a major influence
on climate, the climate influences which
plants and animals live in a particular area.
Abundant rainfall and warm temperatures
produce the rain forests of the tropics.
Dry air blowing from the equator descends
at about 30 degrees north and south
latitude. The dry air soaks up water,
producing a zone of low rainfall. These
latitudes contain the world's largest deserts,
including the Sahara. Farther north and
south ave the temperate regions, where
moderate temperatures and rainfall produce
the temperate forests. Near the poles, cold
temperatures produce the tundra and ice
caps of the polar regions.

Other Influences on Climate

As you probably know from experience,
areas at the same latitude can have different
climates. That's because factors other than
sunlight, such as altitude and nearness
to an ocean, also affect an area's climate.
For example, mountains are coldet than
surrounding lowlands, and ocean winds
affect the temperature of coastal areas.

1. Apply the information above to explain how the amount of solar energy that your
area receives affects its climate and ecosystem.

2. Compare the climate of your area with the climate of a city at the same latitude but
with a different climate. Explain some of the factors that cause the difference.

18 Matter and Energy in the Environment
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Name

“POPULATIONS” Pages 740-745

1. What all is included in the earth’s biosphere? (Page 741)

2. Analyze the map in figure 1 on page 741. Which continents have a lot of
chlorophyll and which ones do not?

3. Name some of the plant and animals that are a part of the Kalahari Desert
ecosystem. (Page 742)

4. When organisms are engaged in “competition” what are some of the
resources they are competing for? (Page 743)

5. Name some limiting factors that might restrict the size of a population. (Page
743)

6. Why can an overpopulation of meerkats cause a decrease in some bird
species populations? (page 745)



Across

1. ALl organisms of the same species living together in the same
ecosystem at the same time. (page 742)

4. What happens when food, shelter or other resources are in short
supply. (page 743)

6. All of the places on the earth or surrounding the earth where
organisms can be found. (page 741)

7. The size of a population compared to the size of the area it lives
in. (page 744)

8. African mammals that live in tight family groups. (page 742)

Doun

2. Anything that restricts the size of a population. (page 743)

3. Rll of the populations living together in an ecosystem. (page 742)
5. The nonliving and living things coexisting in an area. (page 742)
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School to H@mew o S |  LESSON 1

P@puimﬁ@ns

In this ectivity, you will model the capture-mark-and-release system, with packing peanuts
representing an animal population. You will need markers, packing peanuts, a calculator,
and a large paper bag. :

' - Marked Packing " Total Packing Estimated Packing
Peanuts Removed Peanuts Removed Peanuts Total

First Collection

Second Collection

1. Place the packing peanuts in the paper bag without counting them. Remove a iarge
number of the packing peanuts and mark each one with the marker. Record the *
number of marked packing peanuts and place them back i in the bag.

- 2. Shake the bag. Pull out a few handfuls of packing peanuts. Count the number of
marked packing peanuts and the total number of packing peanuts you pulled out of the
bag. Record these numbers in the Fnst Collection row.

3. Use the formula below to estnnate the total number of packing peanuts in the bag.
- Round your answer to the nearest whole number. Record this number in the table.

(number of animals originally tagged) x (total animals in second collection)
(number of tagged animals in second collection)

4. Place the packlng peanuts back in the bag Repeat Steps 2 and 3. Record your data in
the Second Collection row.

5. How does this activity model a capture-mark-and-release program for estimating
population? ’

6. Compare your population estimates in the first and second collection.

7. Remove all the packing peanuts from the bag. Count them. What is the total?

8. How do your estimates compare to the total? What does this tell you about
determining population using the capture-mark-and-release tagging method?

Populations and Communities - 15
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Key Concept Builder CDW LESSOM 1

Populations
Key Coneept What defines a population?

Directions: Put a check mark in the space that corvectly identifies each description.

Description Population Community Ecosysterm Biosphere

1. The paris of
Earth and Earth's
atrosphere
where there is life

2. All the organisms
of the same
species that live
in the same area
at the same time

3. All the organisms
and the nonliving
paris of the
environment in
an area

4, All the different
species that live
in the same area

at the same time

Directions: Answer each question or respond to each statement on the lines provided.

3. A species is a group of organisms that have similar traits and are able o produce fertile
offspring. What is meant by the term fertile offspring?

6. How can two individuals in the same species not be in the same population?

16 Poputations and Communities
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LESSON 1

Populations

Fdjej 14— 7535

Key Concept What defines a population?

Directions: Answer each question in the space provided.

Measuring Population Size and Density

Question

Answer

1. Why is it sometimes
difficult to determine
the size of a
population?

2. What s the
capture-mark-and-
release method?

Copyright © Glercoe/McGraw-Hill, a division of The McGraw-Hill Companies, Inc.

3. How can scientists
use radio collars to
estimate a
population’s size?

4. What is another way
radio collars are used?

5. What is population
density?

6. What is one way of
estimating population
density?

N

What is a population’s
biotic potential?

&

What is the only limit
to a population’s size
based on its biotic
potential?

Populations and Communities

17
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Key Concept Builder @:?w LESSON 1

Populations
ey Concept What factors affect the size of a population?
Divections: Work with a partner. Answer each question or respond to each statement on the lines provided.

1. What is the struggle in a community for the same resources called?

2. Naume three resources that animals in a community need.

3. Explaim what can happen to a population’s size when plenty of food is available. Why
doesty’'t this always happen?

4, Explain what happens to a population’s size when the amount of available food
decreases.

5. Are all resources also limiting factors? Explain your answer.

6. Are all limiting factors also resources? Explain your answer.
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P@puiaﬁ@ﬁs

Dixections: Write the missing letters in the spaces provided to find the terms that match the hints.

1.

- ___SPHERE

Hint: the parts of Farth and the surrounding atmosphere where there is life

Hint: a group of organisms that have similar traits and are able to produce fertile
offspring

e — . UNITY

Hint: all the popiﬂations of different species that live in the same area

* Hint: the struggle in a community for the same resources

L__ . INGFACTOR

' Hint: anything th;it restricts the size of a population

8‘

10.

POPULATION o _ Y

Hint: the size of a popuiation compare'd to the amount of space available

B _ _ IC____ _ ENT___ __ L

Hint: the potential growth of a population in perfect conditions with no limiting
factors

CA_.___ YING ___._ _  ACITY

Content Practice AW' /O'-’t ged 7YY ~ 757 i LEsso_m

Hint: the largest number of individuals of one species that an environment can support

- ... POPULATION

Hint: what occurs when the size of a population becomes larger than the carrymg
capac1ty of its ecosystem

. Populations and Communities

13
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Narme Date Class

Content Practice B w | LESSON 1
Populations
Divections: On each line, wrile the term that correctly completes each senfence.
1. Earth's is the parts of Barth and Earth’s atmosphere where
there is life. :
2. A(n) is all the organisms of the same
that live in the same area at the same time.
3. Plains zebras are a(n) because they have similar traits and
are able to produce fertile offspring.
4, All the populations of different that live in the same area
at the same time form a(n)
5. A(n) . is a group of organisms that live in one area at one
time, as well as the nonliving parts of the environment.
6. The struggle among organisms for resources in a community is
called
7. A(n) is anything that restricts the size of a population.
8. The of meerkats is the size of the population relative to the
amount of space available.
9. A population’s is the potential growth of a population if it
could grow in perfect conditions with no present.
10. The largest number of individuals of one species that an environment can support is
the
11, When the size of a population becomes larger that the carrying capacity of its
ecosystem, occurs.
14 Popuiations and Communities
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Key Concept Builder LESSON 1

Populations

Key Concept What factors affect the size of a population?

Pepufation ——
Rt
(]
[«%}
=
o
a
=
-

Time —

Directions: Use the graph to answer each question or respond to each statement.

1. What does the horizontal, dotted line represent? Explain what it is.

2. State the limiting factors that can determine carrying capacity.

3. Can carrying capacity change over time? Explain your answer.

4, What happened to the population’s growth when it reached the carrying capacity?

3. Does this graph show overpopulation? Explain.

Populations and Communities _ 19
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EESSON 1

Competition in the Great Lales

The first zebra mussels in North America
were found in Lake Saint Clair in Ontario,
Canada, in the 1980s. The small mollusks
are not native to this continent. They spend
their lives attached to underwater surfaces
in the seas of northern and western Europe.
Scientists theorize that the mussels made
their way to Canada by way of ballast water,
seawater stored aboard a ship and used to
maintain its stability.

Population Explosion

The population of the zebra mussels grew
rapidly. Within months, they had spread to
the Great Lakes and nearby rivers. They have
been found from New York to California.

The growing population of the zebra
mussels is due in part to their lack of natural
predators in North America. In addition, the
species has a high biotic potential. A female
zebra mussel releases an-estimated 1 million
eggs each year

Limited Resources

Each day, an adult zebra mussel can
corisume all the plankton in 1 L of water.
Native species that consume plankton are
left with little or no food. The native species
die out, leaving a shortage of food for
organisms farther up the food chain.

Zebra mussels affect nonliving parts of the
ecosystem, too. Because zebra mussels

Applying Critical-Thinking Slkills

Directioms: Answer each question.

consume most of the plankton in a lake,
the lake water becomes clearer. More light
penetrates deeper into the lake. The
populations of algae and other
photosynthesizing organisms increase in size.
Zebra mussels attach to underwater
surfaces, including the pipes and
machinery of water-treatment plants along
the shores of the Great Lakes. They block
the pipes’ openings and, in some cases,
completely cut off the flow of water.

Remedies

Scientists are exploring different methods
of controlling zebra mussel numbers. The
safest method involves removing the mussels
by hand. This method, however, takes a great
deal of time.

Many water-treatment plants use
chlorine to kill the mussels. The treatment
is effective, but too much chlorine can
contaminate drinking water. Testing
continues on alternative methods that use
potassium, ozone, bromine, and ultraviolet
light to destroy the mussels.

Some scientists propose introducing
nonnative predators to help control zebra
mussels. Another possibility is to regulate the
spawning of zebra mussels. If the mussels
could be made to spawn when plankton
levels are low, the larvae would not survive.

i. Evaluate What problems might arise from using nonnative predators to help control

the zebra mussel population?

2. Suggest What steps could be taken to reduce or stop the introduction of nonnative

species into ecosystems?

20
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