Reading Preview

Key Concepis

» What needs are met by an
O gAnEsEm's erwironment?

* What are the bwo parts of an
organism’s habitat with which it
interacts?

« What are the levels of
arganization within an
ecosystem?

Key Terms

« arganism * habitat

» biotic factor * abiotic factor
« photosynthesiss ® species

= population * community

e peosysiem  # ecology

@) Target Reading skill
Identifying Main Ideas As you
read the Habitats section, write the
main idea—the biggest or most
important idea—in a graphic
organizer like the one below. Then
write three supporting details that
give examples of the main idea.

Main idea
An organksm obtains foed ...
|
Dlltlil De:uil Deltall
|
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What's in the Scene?

1. Choose a magazine picture of a nature
«cene. Paste the picture onto 2 sheet
of paper, leaving space all around
the picture.

7. Locate everything in the picture that is
alive. Use a colored pencil to draw a line from each living

thing. If you know its name, write it on the line.
3. Using a different colored pencil, label each nonlivin
Think It Over
inferring How do the living things in the picture depend on the
nonliving things? Using a third color, draw lines connecting the
living things to the nonliving things they need.

g thing.

—

As thf-f sun rises on a warm summer morning, the Nebraska
town is already bustling with activity. Some residents are ha
at work building homes for their families. They are working
und‘:rﬂ_'ml.lnd. where it is dark and cool. Other inhabitants ar
collecting seeds for breakfast. Some of the town’s younger resi-
dents are at play, chasing each other through the grass.
Suddenly, an adult spots a threatening shadow—an
enemy I'Ea:j appeared in the sky! The adult cries out
several times, warning the others. Within moments
the town’s residents disappear into their undervr
?rnunfj homes. The town is silent and still, except
or a single hawk circling overhead | '
) :.:Ia_l;:ﬂ d].rzu guessed what kind of town this is? It is
prairie dog town on the Nebraska plains, As thes £
prairie dogs dug their burrows, searched f food E 2
;md‘hld from the hawk, they int1em::tl:d 't?ir  d
environment, or Surmundings_ AR

Black-Tailed Prairie D‘ﬂg -



A prairic dog is one type of organism, or living thing, Differ-
ent types of organisms must live in different types of environ-
ments. An organism obtains food, water, shelter, and other
things it needs to live, grow, and reproduce from its environ-
ment. An environment that provides the things the organism
needs to live, grow, and reproduce is called its habitat.

One area may contain many habitats, For example, in a for-
&st, mushrooms grow in the damp soil, salamanders live on the
lorest floor, and woodpeckers build nests in tree trunks.
Organisms live in different habitats because they have differ-
fiit requirements for survival, A prairie dog obtains the food and
shelter it needs from its habitat. It could not survive in a tropical
in forest or on the rocky ocean shore. Likewise, the prairie
#ould not meet the needs of a spider monkey or hermit crab.

Reading Why do different organisms live in different
“heckpoint ) habitats?

Biotic Factors
Meet its needs, a prairie dog must interact with more than
Mt the other prairie dogs around it. An organism Enter?Fts
1 both the living and nonliving parts of its habitat. The

S Parts of a habitat are called biotic factors (by AHT ik).
0 factors i the prairie dogs’ habitat include the grass and
e hat provide seeds and berries. The hawks, ferrets, bad-
eagjﬁ that hunt the pt‘aifi& dogs are also bllﬂlli.‘. fac-
-1 addition, worms, fungi, and bacteria are biotic factors

L Ly n the soil underneath the pl’ﬂil’if grass.

nim Name a biotic factor in your environment.

FiGuRre 1

An Organism in Its Habitat

Like all organisms, this red-tailed
hawk obtains food, water, and
shelter from its habitat. Prairie
dogs are a major source of food
for the red-tailed hawk.

Chapter 21 + 705




FIGURE 2
Abiotic Factors
The nonliving things in an

organism's habitat are abiotic

factors. Appl

three abiotic factors you interact
with each day.

A This orangutan is enjoying a
drink of water.

A Sunlight enables this plant to
make its own food.

A This banjo frog burrows in the
soil to stay cool.
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Abiotic factors (ay by AHT ik) are the nonliving parts of ,
: - = P y . n
organism’s habitat. They include water, sunlight, OXygen, tem
] -

Name | perature, and soil.

Water All living things require water to carry out thej; life
processes. Water also makes up a large part of the bodies of
most organisms. Your body, for example, is about 65 Percent
water. Plants and algae need water, along with sunlight ang
carbon dioxide, to make their own food in a process cafleg
photosynthesis (foh toh sSIN thuh sis). Other living things
depend on plants and algae for food.

Sunlight Because sunlight is needed for photosynthesis, it s
an important abiotic factor for most living things. In places that
do not receive sunlight, such as dark caves, plants and algae can-
not grow. Because there are no plants or algae to provide food,
few other organisms can live in such places.

Oxygen Most living things require oxygen to carry out their
life processes. Oxygen is so important to the functioning of the
human body that you can live only a few minutes without it
Organisms that live on land obtain oxygen from air, which is
about 20 percent oxygen. Fish and other water organisms
obtain oxygen that is dissolved in the water around them.

Temperature The temperatures that are typical of an area
determine the types of organisms that can live there. For exam-
ple, if you took a trip to a warm tropical island, you might s
colorful orchid flowers and tiny lizards. These organisms could
not survive on the frozen plains of Siberia. :

Some animals alter their environments so they can suri*e
very hot or very cold temperatures. Prairie dogs, for example,
dig underground dens to find shelter from the hot summer su*
and cold winter winds,

i il 1 3 = 1 e (=0
Soil Soil is a mixture of rock fragments, nutrients, aih was

and the decaying remains of living things. Soil in different areds
consists of varying amounts of these materials. The type of 0
In an area influences the kinds of plants that can grow thfres:
Many animals, such as the prairie dogs, use the soil itself 3%

home. Billions of microscopic organisms such as bactert? &
live in the soil.

Reading ; 7
ﬂ_“aﬂ) How do abiotic factors differ from biotic facto”

|




Levels of Organization

OF course, organisms do not live all alone in their habitat.
Instead, organisms live together in populations and communi-
155, and with abiotic factors in their ecosystems.

hp"l“iﬁﬂi In 1900, travelers saw a prairie dog town in
Texas thag covered an area twice the size of the city of Dallas,
own contained more than 400 million prairie dogs! These
Prairie dogs were all members of one species, or single kind, of
j '“Elnlhm A spe.ci:s { SPEE sheez) 15 a group of {}[gﬂl’li-ﬁ!ﬂ& that
f e Ph}'s:icall}— similar and can mate with each other and pro-
“€offspring that can also mate and reproduce.
Al the members of one species in a particular area are
;ﬁffffd o as g pﬂplﬂﬂ.ﬁﬂﬂ. The 400 million ]‘-‘!’lilll'if l,ltllgﬁ- in ll:l!.‘
-H'-‘-Ias town are ope example of a population, All the ‘.1|.i.',l;!l‘mﬂlll't
3 inr:h?“'k City make up a po pulatipn. as do all the 1.‘.IEL‘5.I:}II."II: live
o, = 11 contrast, all the trees in a forest do not make up a
'j'ht:llatj”“m because they do not all belong to the 5;:‘3‘“ -“F':-""-:':‘f:
i . M2y be pines, maples, birches, and many other tree spe
LN the forest

e Munities A particular area usually u:1.1.|:|1!..ﬁ!15l11=_“"L:I":!'-!1n
| -a.pe‘:iﬂﬁ of organism. The prairie, for instance, nciu _*—IS
ol d“E-‘h hawks, grasses, badgers, and ml.lku.:;. along Wi
By, organisms. All the different populations that five

e in ap munity.

Are: Aake up a com i
T : . ea make uj st different P,D_Fulatllﬂl'lﬁ
.~ “Onsidered a community, the

¢ close enoy gh together to interact. One way “;"3' P::::e
Boy,. " @ community may interact is by usmght :.' e
B, Tces, Such as food and shelter. For examp[r:,ll e 11 =
Oy, by Prairje dogs also serve as homes for burrowing T;;:_’:'ler
i ed ferrets, The prairie dogs share the grass \:lf A
L“”“"l\ile, prairie d{}g5 rhemﬁfl‘.'fﬁ Serve a

¥ specice

Ficuge 3
A Population

All these garter snakes make up a
population.

44Ty This Activity

‘ With or Without Salt?

| In this -_:I{ti'-.'i'l'"..- you will explore
| salt as an abiotic factor

1. Label four 600-mL beakers
A, B, C, and D. Fill each
with 500 mL of room
temperature spring water,

£. et beaker A aside. Add
2.5 grams of noniodized

| salt to beaker B, 7.5 grams

! of salt to beaker €, and
15 grams of salt to beaker
D. Stir each beaker,

3. Add § spoonful of brine

shrimp eggs to each
beaker.

4. Cover each beaker with a
square of paper. Keep them
away from direct light or
heat. Wash your hands.

5. Observe the beakers daily
for three days,

Drawing Conclusions In

which beakers did the egqs

hatch? What can you conclude
about the amount of salt in
the shrimps’ natural habitat?
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Ecosystems The community of organisms that live in 4 par-

! ‘Go L.I‘llii'lﬁ' ticular area, along with their nonliving surroundings, make up
! o ‘.-f"'{,”j?'-fﬁﬁ an ecosystem. A prairie is just one of the many different ¢,

| p e e i i B systems found on Earth. Other ecnsystemsL in which !iving
sti't: www.Scilinks.org | things make their homes include mountain streams, deep
Web Code: scn-0511 oceans, and evergreen forests,
i o o ' Figure 4 shows the levels of organization in a prairie ecosys-
tem. The smallest level of organization is a single organism,
which belongs to a population that includes other members
of its species. The population belongs to a community of
different species. The community and abiotic factors
together form an ecosystem.

Because the populations in an ecosystem interact with one
another, any change affects all the different populations that
live there. The study of how living things interact with each
other and with their environment is called ecology. Ecologists
are scientists who study ecology. As part of their work, ecolo-
gists study how organisms react to changes in their environ-
| ment. An ecologist, for example, may look at how a fire affects
a prairie ecosystem.

Readin .
J l:hech%int ] What is ecology?

‘@ Target Reading Skill identifying Main Ideas 3. a. Sequencing List these terms in order from
Use your graphic organizer to help you answer the smallest level to the la rgest: population,
Question 1 below. OTEANISM, ecosystem, community.
Reviewing Key Concepts b. Classifying Would all the different kinds of

organisms in a forest be considered a
population or a community? Explain.

¢. Relating Cause and Effect How might a
change in one population affect other
populations in a community?

1. a. Listing What basic needs are provided by an
organism’s habitat?

b. Predicting What might happen to an
organism if its habitat could not meet one
of its needs?

2. a. Defining Define the terms biotic factors and
abiotic factors.

b. Interpreting lllustrations List all the biotic
and abiotic factors in Figure 4.

¢. Making Generalizations Explain why water
and sunlight are two abiotic factors that are
important to most organisms.

Writing in Science
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FiGuae 4

Ecological Organization

The smallest level of arganization is the
arganism. The la gest is the entire e oaysLem

Organism: Prairie dog

Population:
Prairie dog town

mmuniw All the living things
that interact on the prairie

E“Pi'.l"ﬂem: All the living and nonliving
things that interact on the prairie

—— *.-'{r-—u.
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Integrating Mathematics

Studying Populations

geading I eview ',l,,‘j',_,'; Discover Activity s

Key Conc

# How o BCOIOG

t5 determine the What's the Pﬂpu!ﬂtiﬂﬂ of Beans in a Jar?

ize of a population? | 1. Fill a plastic jar with dried beans. This is your model i
+ What CAUSES P pulations to pﬂ[::liﬂ-;l-li'l}l"l.

change in size? 2. Your goal is to determine the bean population size, but you |
. What factors limit population | will not have time to count every bean. You may use any 2 |

Eswih? | the following to help you: a ruler, a small beaker, another

| large jar. Set a timer for two minutes when you are ready to '

Key Terms begin.
s pifimate ® birth rate 3. After two minutes, record your answer. Then count the beans.

sthrate * immigration
*geath rate * immigra |  How close was your answer?

Think It Over _ |
Forming Operational Definitions In this activity, you came Up

with an estimate of the size of the bean population. Write a

definition of the term estimate based on what you did.

‘Elfarget Reading Skill 2 S gati; rr——
Asking Questions Before you |
read, preview the red headings. In '
2 graphic organizer like the one

] Emigrahn"l
¥ nool ation densy
¥ fmiting factor

! amying capacily

How would you like to be an ecologist today? Your assignment
below, ask 2 question for each is to study the albatross pur.:ui-l!ii_m on an island. One question |
heading. As you read, write the | you might ask is how the size of [hu:_ albatross populat ton t.!l.!*:'

EnSwers 1o your questions. | chi.lulfgﬂi' over time. 15 the number of albatrosses on the island [
i _ more than, less than, or the same as it was 50 years ago? To '
s Ve Losdliations S answer this question, you must first determune the current size I

Questign 3 '
e Araver -+ | of the albatross population.
W do you | Some mathods

: ﬁmrm.!-.e of determining |
| Pobulation size? | population size |
|4 are ..,

— —

F"-'ﬂ-'.llzs 5

51.“ 5

Th.:f:mg Populations

v foung albatrosses

ilmﬂm of a larger

e Fl-"::-i.s Population in
Alklang lands
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on Size

Some methods of determining the size of a population i
direct and indirect observations, sampling, and mark-ang

recapture studies.

Direct Observation The most obvious way to determin,

the size of a population is to count all of its memb 2
o CTs. For

example, you could try to count all the crabs in a tide pool.

Indirect Observation Sometimes it may be easier to observe
signs of organisms rather than the organisms themselves, Logk
at the mud nests built by cliff swallows in Figure 6. Each nest
has one entrance hole. By counting the entrance holes, you can
determine the number of swallow nests in this area. Suppose
that the average number of swallows per nest is four: two par-
ents and two offspring. If there are 120 nests, you can multiply
120 by 4 to determine that there are 480 swallows.

FIGURE &
Determining
Population Size

Scientists use a variety of methods
to determine the size of a
population. a number, based on reasonable assumptions.

a

Sampling In many cases, it is not even possible to count
signs of every member of a population. The population may be
very large or spread over a wide area. In such cases, ecologists
usually make an estimate. An estimate is an approximation of

Indirect Observation
One way to determine this cliff
swallow population is to count
their cone-shaped nests.

Direct Observation
Counting these crabs one by one is
an example of direct observation.
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e WY 10°¢ x:i|i1..||5u' the size of a population js 1 count the | rLahM o~
nﬂmir-.-mr org 1515 |r1. d small area (3 sample), and then mul- | ~Zone
Ll 10 find the number in a larger area, To get the most accu- | :
B stimalc, your sample ate should be typical of the larger | | Calculating
'ﬂft guppose Yuu count 8 birch trees in 100 square meters of a | An s

e TR it e = X 50 meters wide. In
; f the entire lorest were 100 times that size jong and -
s I 1ze, you would a 1-square-meter area you

faltipty Your ! ount by 100 to estimate the total population, or | | count 20 oysters. Estimate
S birch trecs | the population of oysters in

; wWing a
?hﬂ'"‘“d'ﬂet pture Studies Another 1:51a'mn|:'ni; method | LTLEEE.{ Ert‘;TF.‘lS:}ayguiet up
balled “mark and recapture.” Here's an example showing how your calculation. )
Sark and recapture wnrl-;s.;. First, turtles in a bay are caught in a '
sy that does not harm them. Ecologists count the turtles and
bk each turtle’s shell with a dot of paint before releasing it.
fwo weeks later, the researchers return and capture turtles a gain.
They count how many turtles have marks, showing that they |
fave been recaptured, and how many are unmarked. Using a
mathematical formula, the ecologists can estimate the total pop-
! ilation of turtles in the bay. You can try this technique for your-
wlfin the Skills Lab at the end of this section,

‘Mﬂ-ﬂ_ When might an ecologist use indirect |
W) Checkpoint ) observation to estimate a population? |

Mark and Recapture

This researcher is releasing a
marked turtle as part of a
mark-and-recapture study.

e
=,
5

7
_—l‘

e BRI S - T

k Sampling
10 estimate the birch tree population in a fgmst,
:-;r" nt the birches in a small area. Then multiply

0 find the number in the larger area.
Bl
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Inequalities

The population statement is
an example of an inequality.
An inequality is a mathemati-
cal statement that compares
two expressions. Two signs
that represent inequalities are

< (is less than)
> (is greater than)

For example, an inequality
comparing the fraction to the
decimal 0.75 would be written

1
P

Practice Problems Write an
inequality comparing each
pair of expressions below.
1. 50 -6

2. 04m 2

3, -2~ (-8)M7-15

= (.75

714 +

. 1 Size
By returning to a location often and using one of the methods
described on the previous pages, ecologists can monitor the
size of a population over time. Populations can change in sjze
when new members join the population or when members
leave the population.

Births and Deaths The main way in which new individuals
join a population is by being born into it. The birth rate of 3
population is the number of births in a population in a certain
amount of time. For example, suppose that a population of 100
cottontail rabbits produces 600 young in a year. The birth rate
in this population would be 600 young per year.

The main way that individuals leave a population is by
dying. The death rate is the number of deaths in a population
in a certain amount of time. If 400 rabbits die in a year in the
population, the death rate would be 400 rabbits per year.

The Population Statement When the birth rate in a popu-
| lation is greater than the death rate, the population will generally
| increase. This can be written as a mathematical statement using
the “is greater than” sign:

If birth rate > death rate, population size increases.

However, if the death rate in a population is greater than
the birth rate, the population size will generally decrease. This
can also be written as a mathematical statement:

If death rate = birth rate, population size decreases.

Immigration and Emigration The size of a population
also can change when individuals move into or out of the pop-
ulation, just as the population of your town changes when
families move into town or move away. Immigration (im ih
GRAY shun) means moving into a population, Emigration (em
ih GRAY shun) means leaving a population. For instance, if
food is scarce, some members of an antelope herd may wander
off in search of better grassland. If they become permanently
separated from the original herd, they will no longer be par! of
that population.

Graphing Changes in Population Changes in a populd-
tion’s size can be displayed on a line graph. Figure 7 shows @
graph of the changes in a rabbit population. The vertical axis
shows the numbers of rabbits in the population, while the hori*
zontal axis shows time. The graph shows the size of the popula-
tion over a ten-year period,




|'_.||_IH|.- )
':-Ihi:.- line graph shows how the
ire of & rabbit population
:rl-.ir'-”':"j over a ten-year period.
nterpret iphs In what year s

f papulation reach its
highest point? What was the size
of the population in that year?

Jic the rabbi

From Year 0 to Year 4, more rabbits
jmrmd the population than beft it,
s the populatien increased,

Mumber af Rabhbits
(thousands)

¥ Young cottontail rabbits

MeEg 1

Changes in a Rabbit Pop

F 5 3
Yiear of Study

F,

Go ﬂnlil:lﬂ
active art,

For: Changes in Population actiaty

uilation

From Year 4 to Year 8, more

| Visit: PHSchool.com
Web Code: cep-3012

rabbits left the population
than joined it, so the
population decreased.

« Cottontail rabbit
caught by a fox

Chapter 21
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FIGURE 8

Population Density

In the pond on the top left, there
are ten flamingos in 8 square
meters, The population density is
1.25 flamingos per square meter.
Calculating What is the population
density of the flarmingos in the
pond on the top right?

Greater
flamingo

"4 meters ——

+«——— Sl 7 ——n

Population Density Sometimes an ecologist may need to
know more than just the total size of a population. In many sit-
uations, it is helpful to know the population density—the
number of individuals in an area of a specific size. Population
density can be written as an equation:

Number of individuals
Unit area

For example, suppose you counted 20 monarch butterflies in a
garden measuring 10 square meters. The population density
would be 20 monarchs per 10 square meters, or 2 monarchs

per square meter.

‘ﬁ Eﬁ:ﬁL"E?ﬂm ) What is meant by the term population density?

Population density =

Limiting Factors

When the living conditions in an area are good, a population
will generally grow. But eventually some environmental factor
will cause the population to stop growing. A limiting factor 15
an environmental factor that causes a population to decrease.
Some limiting factors for populations are food and waten
space, and weather conditions.

Food and Water Organisms require food and water to suf”
vive. Since food and water are often in limited supph'alfhflr’ are
often limiting factors. Suppose a giraffe must eat 10 kilograms
of leaves each day to survive. The trees in an area can P"""‘;,w
100 kilograms of leaves a day while remaining healthy. :ﬂ
giraffes could live easily in this area, since they would ﬂull'
require a total of 50 kilograms of food. But 15 giraffes mﬁcr
not all survive—there would not be enough food. No m#
how much shelter, water, and other resources there Wer®
population would not grow much larger than 10 giraffes.

4—‘



The 1-1"1-1*'“;' ; -..1I'!'-l.t]-l|.i.u]'l. l]1':1l an area can
wort is called 1S Carrying capacity,
wmunrr?i:u-‘ capacity of this giraffe habitag
would b 10g ;_.1-;:‘-.3. A 1=.nr.1-pu.latinn usually
b pear its car! ?"_"F_fﬂjl?ﬂ{-"l".-“ because of
l:.é]imiti"*ii factors in its habitat,

ce Space is another |'111'|i1jn!; factor for
lations. Gannets are seabirds that are
lﬁﬂ"}l i) :‘|-_:|11.: over the ocean. Th'-':r’
come 10 land only to nest on rocky shores,
But the nesting shores get very crowded. If a pair does not find
mom [0 nest, e will not be able to add any offspring to the
population. S0 nesting space on the shore is a limiting
factor for gannets. If there were more nesting space, more gan-
nets would be able to nest, and the population would increase,
Space 15 also a limiting factor for plants. The amount of
space in which a plant grows determines whether the plant can
obtain the sunlight, water, and soil nutrients it needs. For
eaample, many pine seedlings sprout each year in a forest. But
as the seedlings grow, the roots of those that are wo close
fogether run out of space. Branches from other trees may block
the sunlight the seedlings need. Some of the seedlings then die,
imiting the size of the pine population.

FiGURE 10

Space a5 a Limiting Factor

Could any more sunflower plants
grow in this field? If not, the field
has reached Its carmying capacity
for sunflowers.

e 17
» = s T TR
¥ b L e L R e S R

FGURE 9

Food as a Limiting Factor
These jackals are fighting over the
limited food available to them.

I
r,'ﬂ,’! Try This Activity
[ |

Elbow Room

1. Using masking tape, mark ‘
off several one-meter
squares on the floor of
your classroom.

2. Your teacher will set up
groups of 2, 4, and 6 |
students. Each group’s task
i5 to put together a small |
jigsaw puzzle in one of the
squares. All the group
members must keep their
feet within the square

3. Time how long it takes
your group to finish the
puzzle.

Making Models How long

3 '
4

did it take each group to
complete the task? How

does this activity show that "
space can be a limiting ;
factor? What is the carrying
capacity of puzzle-solvers in
a square meter?

=

y

|
Il
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FIGURE 11
Weather as a Limiting Factor
A snowstorm can limit the
size of an orange crop.
Apply ( What
other weather conditions can
limit population growth?

Weather Weather conditions such as temperature and the
amount of rainfall can also limit population growth. A cold
snap in late spring can kill the young of many species of organ-
isms, including birds and mammals. A hurricane or flood can
wash away nests and burrows. Such unusual events can have

long-lasting effects on population size.
} What is one weather condition that can limit the

Reading
= ﬂ;'he:hpmm_J growth of a population?

section [ 2 Assessment

3. a. Reviewing Name three limiting factors for

‘-@ Target Reading Skill Asking Questions Use
the answers to the questions you wrote about the populations.
headings to help you answer the questions below. b. Describing Choose one of the limiting
iy factors scribe how it limits ation
Reviewing Key Concepts Emwt;l"“d describe how it limits populat
isti s of T : S
1. a. Listing What are four method & Inferring ‘How might the limiting factor you

determining population sizef T . el Bk
; affect the pigeon population in your
b. Applying Concepts Which method would town? pISCOn pog .
you use to determine the number of

mushrooms growing on the floor of a large
forest? Explain. B -
| 2. a. Identifying Name two ways organisms join |
a population and two ways organisms leave a RIS lltes Compete the following
population. in : . : s
: s it equality showing the relationship

y fa:?z!fﬂj ?:ﬂﬂf;fﬂﬁﬁ EE}I]’L;E;?; ?tf between carrying capacity and population
200 mice have died, how many mice are in :::: Then explain why the inequality 1s
the population now? (Assume for this X . .
question that no mice have moved into or If population size ® carrying capacity,
out of the population for other reasons.) then population size will decrease.

—-—-_--I

Drawing Conclusions Suppose that you
discovered that there were actually 750 mice

in the population. How could you account
for the difference?

718
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Reading Preview

Key Concepts

* How do an organism’s
adaptations help it to survive?

* What are the major ways in
which organisms in an ecosystem
interact?

* What are the three types of
symbiotic relationships?

Key Terms

* natural selection

* adaptations * niche

* competition * predation

* predator * prey * symbiosis
* mutualism * commensalism
* pgrasitism  * parasite = host

@) Target Reading Skill

Using Prior Knowledge Before
you read, look at the section
headings and visuals to see what
this section is about. Then write
what you know about how living
things interact in a graphic
organizer like the one below. As
you read, continue to write in what
you learn.

=

Interactions ong
Living Things

ne

Can You Hide a Butterfly?

1. Trace a butterfly on a piece of paper,
using the outline shown here,

2. Look around the classroom
and pick a spot where you
will place your butterfly. You
must place your butterfly out in
the open. Color your butterfly so it
will blend in with the spot you choose.

3. Tape your butterfly down. Someone will now have one
minute to find the butterflies. Will your butterfly be found?

Think It Over

Predicting Over time, do you think the population size of

butterflies that blend in with their surroundings would increase
or decrease?

Can you imagine living in a cactus like the one in Figure 127
D_l.lch! You probably wouldn’t want to live in a house covered
with sharp spines. But many species live in, on, and around
SAEUArQ cactuses.

~ Asday breaks, a twittering sound comes from a nest tucked
in one of the saguaro’s arms. Two young red-tailed hawks are
preparing to fly for the first time. Farther down the stem, a tiny
elf owl peeks out of its nest in a small hole, This owl is so small
it could fit in your palm! A rattlesnake slithers around the base
of the saguaro, looking for Junch. Spying a shrew, the snake
strikes it with its needle-like fangs. The shrew dies instantly.
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adapting to the Environment

| 1 organism in the saguaro community has unique
.:h:ll'ﬂ'*'t'*'fi” ics. These characteristics affect the individ-

sls ability 1o SUTYIVE IN LS environment.
‘

Y

ural 5¢/ :Tiu'.] A characteristic that makes an Red-tailed ] X fed
mdj-;idu.ﬂ better suited to its environment My even g
hecome common in that species 1 hrough a pro-
o called natural selection. Natural selection works
this: Individuals whose unique characteristics are

pest suited for their environment tend to survive and

|

;

20 5

Furple |
martin |

uce offspring. Offspring that inherit these charac- Hawk :
jeristics also live to reproduce. In this way, natural nes "r’?
election results in adaptations, the behaviors and % v !

jcal characteristics that allow organisms 10 live
successfully in their environments.

Individuals with characteristics that are poorly
guited to the environment are less likely to survive and
eproduce. Over time, poorly suited characteristics

may disappear from the species, A S ...

Woodpecker
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Niche Every organism has a varicty of adaptations
that are suited to its specific living conditions. The
organisms in the saguaro community have adaptations
that result in specific roles. The role of an organism in
its habitat, or how it makes its living, is called its
* niche. A niche includes the type of food the organism
fats, how it obtains this food, and which other organ-
sms use the organism as food. A niche also includes
| ?'hll'l and how the OTgan LSIm r{'prmluctﬁ and the lr'l'|11lr‘5-
il conditions it requires Lo survive.

Sagquaro
FIGURE 12 Hgm

~

Saguaro Community .
The organisms in the saguaro community are
well adapted to their desert environment.

Observing Identify two interactions taking
place in this scene,

Gila monster
1 -"h"-_"." r" ". - 5

i
-

el




Cape May Warbler
This species feeds at the
tips of branches near the
top of the tree,

Bay-Breasted Warbler
This species feeds in the
middle part of the tree.

Yellow-Rumped Warbler
This species feeds in the lower
part of the tree and at the
bases of the middle branches.

FIGURE 13

MNiche and Competition

Each of these warblers occupies
a different niche in its spruce
tree habitat. By feeding in
different areas of the tree, the
birds avoid competing for food.
Comparing and Contrasting
How do the niches of these
three warblers differ?

e

LGD Online
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For: More on population interactions
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Competition

During a typical day in the saguaro community, a range of
interactions takes place among organisms. There are three
major types of interactions among organisms: competition,
predation, and symbiosis.

Different species can share the same habitat and food
requirements. For example, the roadrunner and the elf owl
both live on the saguaro and eat insects. However, these two
species do not occupy exactly the same niche. The roadrunner
is active during the day, while the owl is active mostly at night.
If two species occupy the same niche, one of the species will
eventually die off. The reason for this is competition, the
struggle between organisms to survive as they attempt to us¢
the same limited resource.

In any ecosystem, there is a limited amount of food, waten,
and shelter. Organisms that survive have adaptations that
enable them to reduce competition. For example, the three
species of warblers in Figure 13 live in the same spruce forest
habitat. They all eat insects that live in the spruce trees. How ¢¢
these birds avoid competing for the limited insect supply? Each
warbler “specializes” in feeding in a certain part of a spruc
tree. This is how the three species coexist.

A Readi .
iﬁchﬂ?u int ) Why can’t two species occupy the same niche?

4




¢ lurks below the surface of the clear blue water

hadows of albatross chicks floating above Thu.:
b | pots 3 chick and silently swims closer Su.u.idcnlgl', the
?:;1.1rl~ bursts through :tﬁm water .mrl seizes the albatross with
 snap O ts powerful jaw. "lh_m Interaction between two
~ ganisms has an u:_u’r.ur'.m_mlu ending for the albatross.

“an interaction in which one organism kills another for
od is called | -.-L-datinn._'['hf organism that does the killing, in
s case the tiger shark, is the Emﬁntm'. The organism that is
\illed, in this case the albatross, is the prey.

oking 0T °

the Effect of Predation on Population Size Predation
eant have a major effect on the size of a population. Recall from
gection 2 that when the death rate exceeds the birth rate in a
population, the size of that population usually decreases. So if
there are many predators, the result is often a decrease in the
size of the population of their prey. But a decrease in the num-
ber of prey results in less food for their predators, Without ade-
quate food, the predator population starts to decline. So,
#ﬂfrﬂl]'!r} populations of predators and their prey rise and fall
in related cvcles.

Ficure 14
Predation

This green tree python and mouse
are involved in a predator-prey

interaction

Analyzing Data

Predator-Prey Interactions

1. Heal:ling Graphs What variable is
P'Er_t'tﬂd on the x-axis? What two
variables are plotted on the y-axis?

i E
i:'“"l"'g How might the change in the
S0se papulation have led to the

i L In‘terpreting Data How did the moose =
Podulation cha nge between 1965 and 200
19727 What happened to the wolf
Population from 1973 through 19767 al o

1965 1970 1975 1980 1985 19090 1995 2000 2005

Year

Ehmﬂe in the wolf population?

| On kile Royale, an island in Lake Superior, |
| the populations of wolves (the predator)
| and moosa (the prey) rise and fall in cycles. 000

Use the graph to answer the questions. s

I, 200

Moose

5. Predicting How might a disease in the wolf

|

| b Earm,..qng Conclusions What s one likely
H5¢ of the dip in the moose population
tWeen 1974 and 19817

population one year affect the moose
population the next year?

B
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FisuRE 15

Predator Adaptations
This greater horseshoe bat has

adaptations that allow it to fird
prey in the dark. The bat produces
pulses of sound and locates prey
by interpreting the echoes.
Inferring What other adaptations
might contribute to the bat’
success as a predator?

Pk Video Field Trip

726 *

Predator Adaptations Predators have adaptations that
help them catch and kill their prey. For example, a cheetah can
run very fast for a short time, enabling it to catch its prey :
iellyfish’s tentacles contain a poisonous substance that pard
lyzes tiny water animals. Some plants, too, have adaptations tof
catching prey. The sundew is covered with sticky bulbs o7
stalks—when a fly lands on the plant, it remains snared in the
sticky goo while the plant digests it.

Some predators have adaptations that enable them to hunt
at night. For example, the big eyes of an owl let in as much ‘n:;hi
as possible to help it see in the dark. Insect-eating bats €28
hunt without seeing at all. Instead, they locate their pre} m'
producing pulses of sound and listening for the echoes. L
precise method enables a bat to catch 2 flving moth in O
plete darkness. ‘

Prey Adaptations How do organisms avoid being killed bY
such effective predators? UJ'!,-:.lui:-.;m have many kinds of adap”
tations that help them avoid becoming prey. The alertness o
speed of an antelope help protect it from its predators
you're probably not surprised that the smelly spray ofas
helps keep its predators at a distance. As you &P Lt
Figure 16, other organisms also have some very effec
to avoid becoming a predator's next meal.

And
kunk

Live ways

!Ftnm'ling
Ch H'hpl.‘H_r:lJ What are two predator adaptatiﬂﬂi?

B
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Hﬂﬁé?ense Strategles

Hisms display a wide array of adaptations
g.ftﬂr-elh them avoid becoming prey,

Mimic
If you're afraid of snakes, y'ur::d.-
probably be terrified to see this
organism staring at you. But this
caterpillar only looks like a snake.
Its convincing resemblance to a
viper tricks would-be predators
INto staying away.

Protective Covering ¥ _
Have you ever seen a pine cone with a face? This
organism is actually a pangolin, a small African
mammal. When threatened, the pangolin
protects itself by rolling up into a scaly ball

False Caloring A

If you saw this moth in a dark forest, you might
think you were looking into the eyes of a large
mammal, The large false eyespots on the moth's
wings scare potential predators away.

¥ Warning Coloring

A grasshopper this brightly colored can't
hide. 50 what defense does it have
against predators? Like many brightly
colored animals, this grasshopper is
poisonous. Its bright biue and yellow
colors warn predators not to
eat it

l?i;"““"“au A

"'5?;1 ®af? Actually, it's a walking leaf

Might But it you were a predator, you

be Tﬂmﬂd into locking elsewhere
il

-l
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Classifying
Classify each interaction as
an example of mutualism,
commensalism, or parasitism,
Explain your answers,

* A remora fish attaches
| itself to the underside of
3 shiark without harming
the shark, and eats left-
| over bits of food from the
| shark's meals,

* Avampire bat drinks the
| blood of horses,

Bacteria living in cows'
| stomachs help them

break down the cellulose
| in grass.

FIGURE 17
Mutualism

Three yellow-billed oxpeckers get
8 cruise and a snack aboard an
obliging hippopatamus. The
Oxpeckers eat ticks living on the
hippo's skin. Since both the birds
and the hippo benefit from this

interaction, it i an example of
mutualism.

Many of the interactions in the saguaro L'::mmunit:r' You
|.|'|k'||.|' ire ||I|.-|‘I__|I|'I'\|i|"\-| l.'lI "-"‘.llllll:"i“l:‘\i"'\-. f"}“lb]l"his ["‘ll]n I:IL"E {}H 5
1 close relationship between two species that be

read
i) i
nefits at least
one of the species. The three types Urh}'ml?iutic IEI“[iﬂﬂﬁhipg
are mutualism, commensalism, and parasitism.,
Mutualism A relationship in which both species benefit
called mutualism (MYOO choo uh liz um). The rfl“tiﬂnahip
between the saguaro and the long-cared bats is an example of
mutualism. The bats benefit because the cactus flowers Provide
them with food. The saguaro benefits as its pollen is carried tg
another plant on the bat's nose.

In some cases of mutualism, two species are so dependent
on each other that neither could live without the other. This i
true for some species of acacia trees and stinging ants in Cen.
tral and South America. The stinging ants nest only in the aca.
cia tree, whose thorns discourage the ants’ predators. The tree

also provides the ants’ only food. The ants, in turn, attack other

animals that approach the tree and cle
away from the base of the tree. To survis
the ather.

ar competing plants
e, each species needs

Commensalism A relationship in
fits and the other species is neithe
commensalism (kuh MEN suh liz um). The red-tailed hawks’
interaction with the saguaro is an example of commensalism,
The hawks benefit by having a place to build their nest, while
the cactus is not affected by the hawks.

Commensalism is not VErYy common in nature because two
species are usually either helped or harmed a little by any inter-

action. For example, by creating a small hole for its nest in the
cactus stern, the elf owl slightly damages the cactus.

which one species bene.
r helped nor harmed is called




arasitism (PA rub sit iz um)

raiitiim e involves one
' ing On or inside -.'II'I'l."l“H.‘I:' P'ri-'ui-"”iﬁ-'“

sty living : and harming it.
: e OTEAT: ism that benehits is called a parasite, and the organ-
[-- : ;.:"i"'-l"' an or in 15 -:i.’l“L"d. a hﬂ:..‘!. I|-|||: P“Tﬂ-‘iit'ﬂ [:1 I],,"ﬁ['l.'l.“".'

[11 I ] r B e i =
I:'F_IJ”L-\.r |_.!'I.|-| ihe host, II!1 d []dl"-lhI[IL rﬂ:'j.:'l_[|-|:||'|,\_"o,h|l‘-|I '|h‘:- [.'l:.'ll‘dﬁl'lL'
|:¢:1'.‘|-”" from the interaction while the host is harmed.

come Col UTIOT E1-.IT'd.'-iit¢"-i are ﬂl_"ﬂ.ﬂ, [il."l(s, and leeches. These

£asiles have .u|j1|1l~111'u|1:-; that enable them to attach to their
host and feed on Its blood. U““I“r parasites live inside the host's
hady, such as lapeworms that live inside the digestive systems
of dogs, W olves, and some other mammals.

mlike a predator, a parasite does not usually kill the orean-
Unlike a | ! I ; et dE s FiGURE 18
e it feeds on. 1f the host dies, the parasite loses its source of Parasitism |
iood. An interesting example of this rule is shown by a species | Ticks feed on the blood of certain '

anmimals, Classifying Which
organism in this interaction s
the parasite? Which organism is
the host?

of mite that lives in the ears of moths. The mites almost always
Fve in just one of the moth's ears. If they live in both ears, the
moth's hearing is so badly affected that it is likely to be quickly
caught and eaten by its predator, a bat.

glem:fll:::w . | Why doesn’t a parasite usually kill its host? |

Section 3 Assessment

c. Applying Concepts Some of your classroom

) Target Reading Skill Using Prior Knowledge

Review your graphic organizer and revise it based
on what you just learned in the section.

Reviewing Key Concepts
1. 2. Defining What are adaptations?

b. Explaining How are a snake’s sharp fangs an
adaptation that helps it survive in the
saguaro community?

€. Developing Hypotheses Explain how
natural selection in snakes might have led to

5 adaptations such as sharp fangs. g
~& Reviewing What are three main ways in
which Organisms interactf

b, Classifying Give one example of each type
ofinteraction,

"8 Listing List the three types of symbiotic
"’Iaiiulwhips_
-Comparing and Contrasting For each type
of symbiotic relationship, explain how the
Organisms are affected.

plants are dying. Others that you planted at the |
same time and cared for in the same way are
growing well. When you look closely at the
dying plants, you see tiny mites on them. Which
symbiotic relationship is likely ocourring

between the plants and mites? Explain.,

At-Home Activity

A
-..________
Feeding Frenzy You and your family can
obsenvé interactions among organisms
at a bird feeder, Fill a clean, dry, 2-liter
| bottle with birdseed. With paper clips,
attach a plastic plate to the neck of the
bottle, Then hang your feeder outside where
you can see it easily. Observe the feeder at
different times of the day. Keep a log of all
the arganisms you see near it and how they
interact.

|
|
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Reading Preview
Key Concept

* How do primary and secondary
succession differ?

Key Terms

® SUCCEssion

* primary succession

* DIONEEr species

= secondany succession

‘@) Target Reading Skill
Comparing and Contrasting As
you read, compare and contrast
primary and secondary succession
by completing a table like the one

below,
Factorsin | Primary | Secondary
Eiul;ces'sinn Successlon | Succession
Pousible Volcanic
Cause eruption
| WD‘F
area gl
| Existing
ecosystem?

Changes in a
Yellowstone community ¥

Changes in Communities

.".I ™ - -
S0 ,

20N€ Vpinas

S ———

! dara

| What Happened
1. The two photographs at the bottom of this page show the
same area in Yellowstone MNational Park in Wyoming. The
photograph on the left was taken soon after a major fire. The
photograph on the right was taken a few years later. Observe

the photographs carefully.
2. Make a list of all the differences you notice between the two

SCernes. |

Think It Over
Posing Questions How would you describe what happened

during the time between the two photographs? What questions
do you have about this process?

i csus i

e ——

In 1988, huge fires raged through the forests of Yellowstone
National Park. The fires were so hot that they jumped from tree
to tree without burning along the ground. Huge trees burst into
flame from the intense heat. It took months for the fires to bum
themselves out. All that remained were thousands of blackened
tree trunks sticking out of the ground like charred toothpicks.

Could a forest community recover from such disastrous
fires? It might seem unlikely, But within just a few months, signs
of life had returned. First, tiny green shoots of new grass poked
through the sooty ground. Then, small tree seedlings began to
grow. The forest was coming back! After 15 years, young forests
were flourishing in many areas, : |

Fires, floods, volcanoes, hurricanes, and other natural disas-
ters can change communities very quickly. But even without
disasters, communities change. The series of predictable changes

that occur in a community over time is called succession.




ﬂ Valcanic Eruption
511m1l'_; after a valcanic eruption
there is nd soil, anly ash and r::u:L

'ﬂ'Piu:unEEr Spedies
Tr_uz- first species to Qrow are |
Planeer species such as
masses and lichens,

€) scil Creation
As ploneer species |

grow and die, soi

forms. Some plants

grow in this new soil. |

FuURE 19 5
primary Succession

srimary SUCCESSFON CCCUrs in an area
where no soil and no organisms exist.
Applying Conce What determines
the particular speCres that appear
during SLCCEssoN ?

Primary Succession

Primary succession is the series of changes that occur
in an area where no soil or organisms exist. Such an
area might be a new island formed by the eruption of
an undersea volcano or an area of rock uncovered by a
melting sheet of ice.

Figure 19 shows the series of changes an area
might undergo after a violent volcanic eruption. The
first species to populate the area are called pioneer
species. They are often carried to the area by wind or
witer, Typical pioneer species are mosses or lichens, .
'hhil:h are ﬁ_l[]gj and ,IIE,](_* E[(]w;ilgg ina .'-'.].']11|.'l'il.llif rela- ﬂF\EF‘IHE Soil and Maturing Plants
li':.lﬂ-"ll'hii.\, Ae pj'}lv_ﬁt'_l i ﬁlTi'C'i'l'."-": HIOW, ih ey I'!E‘Il'l break up As more plants die, they d-l'."II.vl:rI'l'l O
the rocks. When the organisms die, they provide | and make the soll more fertile. New |

: Spm g lants grow and existing plant N
Autrients that enrich the thin layer of soil that is form- etk 2 b |

mature in the fertile soil,
Mg on the rocks. .
Over time, plant seeds land in the new soil and .
m o grow, The g|:|qz-|;jﬁc p|.:|:|'|l5 that BIrOwW d'—’P‘:"d [
"1 the climate of the area. For example, in a cool, II
g red early seedlings might include alder and .
m;]n”"""“f-ﬂ trees. Eventually, succession may lead toa
Munity of arganisms that does not change unless
_ SCosystemn i disturbed. Reaching this mature |
- Munity can take centuries.
Eﬂn‘ int J What are some pioneer species? ]I
|
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@) Abandoned Field
Grasses and wildflowers have
taken over this abandoned field.

FiGure 20
Secondary Succession

Secondary SUCCession OCours
following a disturbance to an
ecosystem, such as clearing a forest
for farmiand.

i Y
~Go @nline
—rl
S INK.
For: Links on succession
Visit: www.SciLinks.om
Web Code: son-0514
N =

732 »

€) Tree Growth Begins
After a few years, pine seediings
and other plants replace some of
the grasses and wildflowers.

Secondary Succession

I'he changes following the Yellowstone fire were an example of
{:‘Eﬂndﬂl‘f SUCCEession, Secundary succession is [h,_; series of
st ot n s e e sy s
lurl:rm1cr:51 that hm:: :]T:f 1 LRSS SIA) exist. Natural dis
tornadoes. I-I;mnn acti h .c'th:;;[ mdm.‘-lt hires, hurricanes, -_1I|1d
ing, may also disturb an ey 2HRINg, logging, or M
stron l:lulrr Eucr:tssiu:n ceosystem. Unlike primary succession,
currently exists, OCcurs in a place where an ecosystem
- ?;ﬁﬂ:}i::;?;“:?ﬁll?n usually occurs more rapidly than I‘T_i'

- Lonsider, for example, an abandoned field in

the southeast ited S -
astern United States, You can follow the process of

succession | in Fi
" such a field in Figure 20, After century, a hard-

8 This fores community may remain

i Readi
{ ng What
jmiﬂhﬂin‘l } et0s are t;"fﬂ natural events that can disturb an




ﬂ A Forest Develops

As tree growth continues,
the trees begin to croved out
the grasses and wildflowers.

ﬂ Mature Community
Eventually, 2 mixed forest of pine, oak,
and hickory dominates the landscape

Section [ 4 Assessment

@ETHHET' Reading Skill Comparing and
;nlr."“""ﬂ Use the information in your table
'help you answer Question 1 below.

f"“"*wms Key Concepts
. E'f“"”""ﬂ What is primary guccession?
What is seq ondary succession?

-Comparing and Contrasting How do
Primary syccession and secondary
Uecession differ?

H:ﬂ:‘a"_f?”'lﬂ Grass poking t]m::ugh_ a c.T...;'kh

¥ Sidewa |k 15 an 1::..;,,1|11|1|.,~ of succession. -

It il F
1.“llfl 'mary succession of secondary
Hession? Explain,

470 At-Home Activity
-_--_\_-ﬂ—

Community Changes Interview a Tamily
member or neighbor who has lived in your
nmghbnrhand for a long time. Ask the person
| 1o describe how the neighborhood has
r_ﬁ,_,.,.,ggd gver time. Have areas thatl were
formerly grassy heen paved or developed?
Have any farms, parks, or lots returned 1o a
wild state? Write a summary T your

interview. Can you classify any of the changes
a1 examples of succession?
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