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Ant removing 
butterfly eggs 
from a leaf

AROUND 250 

DISCOVERIES IN SCIENCE

The Changing Environment
Mayan farmers build ter-
races to control the flow 
of water to crops. The 
irrigated terraces greatly 
increase crop yields and 
enable farmers to make 
use of farmland on steep 
hillsides. 

1791

A canal for Washington 
D.C. is designed to con-
nect the James and Tiber 
Creeks. The canal drains 
wet areas of the city and 
provides a new commer-
cial transportation route. 

1890

John Muir and others 
successfully persuade 
Congress to create 
Yosemite National Park, 
the first national park in 
the world.  

1936

The captive thylacine, or 
Tasmanian tiger, dies in a 
zoo in Hobart, Tazmania. 
Sightings in the wild 
continue but are rare. 
The population dwindles 
because of predation by 
humans and dogs. The 
thylacine is declared 
extinct in 1986. 

1962

Rachel Carson’s book, 
Silent Spring, which de-
scribes the careless use of 
pesticides and their dam-
age to the environment, is 
published.  

1986

In the Ukraine, an accident 
at the Chernobyl nuclear 
power plant releases large 
amounts of nuclear radia-
tion. The area around the 
power plant becomes one 
of the most highly radio-
active places on Earth. 
A cloud of radioactive 
fallout travels as far as the 
eastern United States. 

1990

Three large tuna compa-
nies announce that they 
will sell only tuna that is 
caught using nets that do 
not trap dolphins. This 
change is attributed to a 
successful consumer boy-
cott of tuna caught using 
conventional nets that can 
trap and drown dolphins. 

1999

Hybrid cars, which run on 
gas and electricity, hit the 
mass market in the United 
States. 

Washington, D.C., 
capital of the 
United States Half Dome, Yosemite 

National Park

Rachel Carson

Prototype Daihatsu 
UFE II hybrid 
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Ecologist
Erika Zavaleta

Erika Zavaleta is an assistant professor in the 
Environmental Studies department of the University of 
California, Santa Cruz. Her current research focuses 
on changes in levels of biodiversity in biological com-
munities and ecosystems that result from environmental 
challenges and changes. 

A high school science teacher, Dr. Roberts, inspired 
Zavaleta to become a scientist. Roberts used scientific 
nonfiction and an inquiry-based approach to inspire 
her students. Zavaleta still loves to read and engage 
scientific problems with a creative and open mind. 

Zavaleta considers her 
greatest accomplishment 
in science to be bridging 
scientific disciplines to ex-
plore changes from many 
angles. These changes 
include climate change, 
the invasive species, the 
ecological and socio-
economic implications of 
losing biodiversity, and 
woodland restoration.

Apart from science, 
Zavaleta enjoys travel-
ing, reading, and outdoor 
activities such as surfing, 
bodyboarding, bicycling, 
hiking, and backpacking. 

Hamster and grasshopper 
predator-prey relationship
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Chapter Planner 

Chapter Review and Assessment Resources

FastTrack
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Teach Key IdeasStandards
CHAPTER OPENER, pp. 100–101

SECTION 1 Populations, pp. 103–108

V What Is a Population?

V Population Growth

V Factors That Affect Population Size

V Human Population

 Bellringer Transparency

 Transparencies  D32 Exponential Growth • D33 
Logistic Growth

 Visual Concepts  Population • Characteristics 
of Populations • Exponential Growth • Limiting 
Factors and Carrying Capacity • Comparing Density-
Dependent and Density-Independent Factors 
• Logistic Model

SECTION 2 Interactions in Communities, 
pp. 109–111

V Predator-Prey Interactions

V Other Interactions

 Bellringer Transparency

 Visual Concepts  Coevolution • Predation • Plant 
Protection Mechanisms • Symbiosis

SECTION 3 Shaping Communities, pp. 112–117

V Carving a Niche

V Competing for Resources

V Ecosystem Resiliency

 Bellringer Transparency

 Transparencies  E22 Warbler Foraging Zones • E21 
Effects of Competition on Two Species of Barnacles

 Visual Concepts  Competition • Niche • Biodiversity

See also PowerPoint ® 
Resources

5
Populations and 
Communities

100A CHAPTER 5 Populations and Communities

Thorough instruction will require the times shown.

SE Super Summary, p. 118
SE Chapter Review, p. 119
SE Standardized Test Prep, p. 121

  Review Resources

  Chapter Tests A and B

  Holt Online Assessment

Basic Learners
TE Population Sampling, p. 104
TE Competition, p. 113

  Directed Reading Worksheets*

  Active Reading Worksheets*

  Lab Manuals, Level A*

  Study Guide* 

  Note-taking Workbook*

  Special Needs Activities and 
Modified Tests*

Advanced Learners
TE Local Population Growth, p. 105
TE Toxic Plants, p. 110

  Critical Thinking Worksheets*

  Concept Mapping Worksheets*

  Science Skills Worksheets*

  Lab Datasheets, Level C*

60 min.

15 min.

60 min.

60 min.

LSInter 4, LSInter 5, 

LSMat 6, SPSP2

LSInter 3

LSInter 3

National Science 
Education 
Standards
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 SE Student Edition

 TE Teacher’s Edition

  Chapter Resource File

  Workbook

  Transparency

    CD or CD-ROM

    * Datasheet or blackline 

master available

  Also available 

in Spanish All resources listed below are also available 
on the Teacher’s One-Stop Planner.   

Resources for Differentiated Instruction

Hands-On Skills Development Assessment
SE Inquiry Lab  Population Size, 

p. 101* 
TE Reading Toolbox  Assessing 

Prior Knowledge, p. 100
SE Reading Toolbox,  p. 102

TE Demonstration  Population Density, p. 103
SE Growth in Asia,  p. 108

SE Quick Lab  Population Growth, 
p. 105* 

SE Skills Practice Lab  Yeast Population 
Growth, p. 116* 

TE Math Skills  Experimental 
Growth, p. 104

TE Science Skills  Logistic 
Growth, p. 105

SE Reading Toolbox  Word 
Origins, p. 106

TE Reading Toolbox  Word 
Origins, p. 106

TE Reading Toolbox  Visual 
Literacy, p. 108

SE Section Review

TE Formative Assessment 

Spanish Assessment* 

  Section Quiz 

TE Demonstration  Species Interactions, p. 109 SE Quick Lab  The Effects of Herbivores 
on a Plant Species, p. 110* 
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Pellets*

SE Reading Toolbox  Venn 
Diagram, p. 110

TE Reading Toolbox  Venn 
Diagram, p. 110

SE Section Review

TE Formative Assessment 

Spanish Assessment* 

  Section Quiz 

TE Demonstration  Species Competition, p. 114 SE Quick Lab  Changes in a Realized 
Niche, p. 113* 

  Exploration Lab  Life in a Pine Cone*

SE Reading Toolbox  
Predictions, p. 115

TE Reading Toolbox  
Predictions, p. 115

SE Section Review

TE Formative Assessment 

Spanish Assessment* 

  Section Quiz 

Build student motivation with resources 
about high-interest applications.

Why It Matters

See also Lab 
Generator

See also Holt Online 
Assessment Resources

English Learners
TE Word Parts, p. 104
TE Biotic and Abiotic Factors, p. 106

  Directed Reading Worksheets*

  Active Reading Worksheets*

  Lab Manuals, Level A*

  Study Guide* 

  Note-taking Workbook*

  Multilingual Glossary

Struggling Readers
TE Word Parts, p. 104
TE Biotic and Abiotic Factors, p. 106

  Directed Reading Worksheets*

  Active Reading Worksheets*

  Lab Manuals, Level A*

  Study Guide*

  Note-taking Workbook*

  Special Needs Activities and 
Modified Tests*

Special Education 

Students
TE Competition Story, p. 114

  Directed Reading Worksheets*

  Active Reading Worksheets*

  Lab Manuals, Level A*

  Study Guide* 

  Note-taking Workbook*

  Special Needs Activities and 
Modified Tests*

Alternative Assessment
TE Habitats and Niches, p. 113

  Science Skills Worksheets*

  Section Quizzes* 

  Chapter Tests A, B, and C* 
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Preview

Chapter 5

The sally lightfoot crab is a scavenger 
and will feed on just about anything, 
including dead skin.

How many species are in an area, how their 
populations grow, and how they interact with 
other species, including humans, are major 
factors that shape ecosystems and the 
environment’s resources.

1 Populations 
What Is a Population?

Population Growth

Factors That Affect Population Size

Human Population

2 Interactions in Communities
Predator-Prey Interactions

Other Interactions

3 Shaping Communities
Carving a Niche

Competing for Resources

Ecosystem Resiliency

Populations and 
Communities
This crab and iguana have a relationship in 

which both benefit. The crab eats the iguana’s 

dead skin. The iguana gets the irritating, dead, 

flaky skin removed, and the crab gets a meal.

Why It Matters

hb08se_com_cho.indd   100 3/20/07   10:53:15 AM

100 CHAPTER 5 Populations and Communities

Chapter5
Overview
The purpose of this chapter is to 
explain the concept of biologi-
cal communities, populations of 
different species living together. 
Organisms interact in communi-
ties through predator-prey rela-
tionships, parasitism, mutualism, 
and commensalism. Competition 
among species and other fac-
tors influence the stability of an 
ecosystem.

Assessing Prior Knowledge Students 
should understand the following 
concepts: 
• biodiversity
• components of an ecosystem
Visual Literacy Have students review 
the picture of the marine iguana 
and sally lightfoot crab. Explain that 
these two organisms are involved in 
a close relationship. Ask if students 
can think of other close relationships 
between species that might exist on 
the island. (Sample answer: parasites 
on the iguana or other animals)

LSInter 3 Organisms both cooperate and compete in ecosystems.

LSInter 4 Living organisms have the capacity to produce populations of 
infinite size, but environments and resources are finite.

LSInter 5 Human beings live within the world’s ecosystems.

LSMat 6 As matter and energy flows through different levels of orga-
nization of living systems—cells, organs, communities—and between 
living systems and the physical environment, chemical elements are 
recombined in different ways.

SPSP2 Population growth

National Science Education StandardsChapter Correlations
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The marine iguana and the 
sally lightfoot crab live on 
the Galápagos Islands in the 
Pacific Ocean. 

The marine iguana is the 
only true saltwater lizard. 
It is an excellent swimmer 
and feeds on marine algae.

Population Size
In this activity, you will model the 
change in size of a population.

Procedure
1 Using 110 g of dry beans, count 

out five beans to represent the 
starting population of a species.

2 Assume that each year, 20% of 
the beans have two offspring. 
Also, assume that 20% of the 
beans die each year.

3 Calculate the number of beans to 
add or subtract for 1 year. 

4 Add to or remove beans from 
your population as appropriate. 
Record the new population size.

5 Continue modeling your popula-
tion changes over the course of 
10 years. Record the population 
size for each year.

Analysis
1. Calculate the final population size 

after 10 years.

2. Graph your data. Describe the 
changes in your population.

30 min

hb08se_com_cho.indd   101 3/20/07   10:53:31 AM
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Teacher’s Notes Depending on the 
type of beans you use, you may 
need to adjust the mass of the beans 
that you assign to each student. 
Each student should have at least 40 
beans. Have students round off all 
calculations to whole numbers.

Materials

• dry beans

Answers to Analysis
1. 29
2. The population rose slowly at 

first. As the population grew, the 
population growth rate increased 
and the number of individuals 
that were added to the population 
increased each year.

Key Resources

 Interactive Tutor
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Using Words
Word Origins Many common English words derive from Greek or 
Latin words. Learning the meanings of some Greek or Latin words can 
help you understand the meaning of many modern English words.

Your Turn  Answer the following questions.

1. Why might an organism’s role be called its niche? 
2. Why might a tick on a dog be considered a parasite?

Using Language
Predictions Some predictions are conditional: Something might happen, 
but only if something else happens first. For example, if the temperature drops 
below freezing, snow might fall. The prediction is that snow might fall tonight. 
But snow might fall under one condition. First, the temperature has to drop 
below freezing.

Your Turn  In the following sentences, identify the condition and the 
prediction.

1. After the deer population reaches 600 individuals on the island, the deer 
will eat most of the vegetation, and the number of deer will decrease.

2. If the otters are removed from the ecosystem, the sea urchins will eat all of 
the kelp.

Using Graphic Organizers
Venn Diagram A Venn diagram is a useful tool for comparing two or three 
topics in science. A Venn diagram shows which characteristics are shared by 
the topics and which characteristics are unique to each topic. 

Your Turn  Create a Venn diagram that compares the characteristics of 
communities, ecosystems, and populations.

1. Draw a diagram like the one shown here. Draw one circle for each topic. 
Make sure that each circle partially overlaps the other circles.

2. In each circle, write a topic that you want to compare with the topics in 
the other circles.

3. In the areas of the diagram where circles overlap, write the characteristics 
that the topics in the overlapping circles share.

4. In the areas of the diagram where circles do not overlap, write the 
characteristics that are unique to the topic of the particular circle. 

Word Origins

Word Origin Meaning

niche- Latin 
(nidus)

nest

para- Greek beside

-site Greek food

These reading tools can help you learn the material in this chapter. For more information 

on how to use these and other tools, see Appendix: Reading and Study Skills.

Ecosystems Populations

Communities
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Using Words
1. Sample answer: An organism’s role 

is what it does and how it uses its 
habitat. It could be said that its 
role is the “home” the organism 
builds for itself in its habitat such 
as a nest. 

2. A tick lives beside or on the dog 
and feeds off it. 

Using Language
1. Condition: the deer popula-

tion reaching 600 individuals 
Prediction: Most of the vegetation 
will be eaten and the number of 
deer will decrease.

2. Condition: removal of the otters 
Prediction: All the sea urchins will 
eat all the kelp.

Using Graphic 
Organizers
See the sample Venn diagram below.

Ecosystems
•  include abiotic 

factors

living things

Populations
•  defi ned by a 

single species 
that interbreeds

Communities
·  defi ned by a group 

of species

include 
various 
species

in the same 
habitat
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Populations
Section

1
V V Why is it important to study populations?

V V What is the difference between exponential growth and 

logistic growth?

V V What factors affect population size?

V V How have science and technology affected human 

population growth?

population
carrying capacity

Understanding how 

populations grow and 

shrink is critical to 

managing agricultural pests 

and diseases and also for 

knowing how to protect 

ecosystems.

Why It MattersKey TermsKey Ideas

In the 1850s, about two dozen rabbits from Europe were introduced 
into Australia. The rabbits had plenty of vegetation to eat, no com-
petition, and no predators. Their numbers increased rapidly. By 
the 1950s, there were 600 million rabbits! The rabbits ate so much 
vegetation that the numbers of native plants and animals declined 
and crops were damaged.

What Is a Population?
As Australia learned, understanding populations is important for 
protecting ecosystems. A populationpopulation is made up of a group of organ-
isms of the same species that live together in one place at one time 
and interbreed. Figure 1 shows members of a zebra population. As 
new zebras are born, the population size increases. As other zebras 
fall prey to predators, the population decreases. Hundreds of miles 
away, there may be another zebra population that lives together and 
interbreeds.

Populations can be small or large. Some populations stay at nearly 
the same number for years at a time. Some populations die out from 
lack of resources. Other populations grow rapidly, such as the rabbit 
population in Australia. The rapid growth of the rabbit population 
caused problems with Australia’s ecosystems, other species, and 
farmland. V V Understanding population growth is 

important because populations of different species 

interact and affect one another, including human 

populations.

  V Reading Check What distinguishes one zebra 
population from another zebra population? 
(See Appendix for answers to Reading Checks.)

Figure 1 This zebra population lives 
in Kenya near Mount Kilimanjaro.

population a group of organisms of the same 
species that live in a specific geographical area 
and interbreed

hb08se_com_s01.indd   103 3/20/07   10:54:05 AM

Section1
This section explains populations, 
their characteristics, and how differ-
ent populations grow. 

Use the Bellringer transparency to 
prepare students for this section. 

Population Density Have students 
calculate the population density 
of their own state. Explain that 
population density is the number 
of individuals in a given area. Ask 
students what information they 
need to get started. (the size of the 
population and the size of the geo-
graphical area in question) Supply 
the information, and have students 
make the calculations. Ask why the 
calculated population density might 
be misleading. (Certain areas, such 
as mountaintops, deserts, or lakes, 
might be uninhabitable, making the 
population density seem less than it 
really is in many places in the state.) 

 Logical

Key Resources

 
Transparencies

 D32 Exponential Growth Curve

 D33 Logistic Growth Curve

 Visual Concepts

 Population

 Characteristics of Populations

 Exponential Growth

 Limiting Factors and Carrying Capacity

 Comparing Density-Dependent and 

Density-Independent Factors

 Logistic Model

SECTION 1 Populations 103
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Population Growth
One of the most basic questions ecologists ask is “How do popula-
tions grow and shrink?” To help answer this question, biologists 
make population models. A population model attempts to show key 
growth characteristics of a real population.

 Whether a population grows or shrinks depends on births, deaths, 
immigration, and emigration. Immigration is the movement of indi-
viduals into a population. Emigration is the movement of individuals 
out of a population. So, a simple population model describes the rate 
of population growth as the difference between birthrate, death rate, 
immigration, and emigration. Plotting population changes against 
time on a graph creates a model in the form of a curve. Two major 
models of population growth are exponential growth and logistic 
growth.

Exponential Growth One important part of a population model 
is the growth rate. When more individuals are born than die, a 
population grows. In exponential growth, there are always more 
births than deaths. As time goes by, more and more individuals enter 
the population. V Exponential growth occurs when numbers increase by 

a certain factor in each successive time period. This type of increase 
causes the J-shaped curve of exponential growth seen in Figure 2.

 In exponential growth, population size grows slowly when it is 
small. But as the population gets larger, growth speeds up. Bacteria 
are an example of a population that can grow exponentially. 
Populations of bacteria grow very fast. A single bacterial cell that 
divides every 30 minutes will have produced more than 1 million 
bacteria in 10 hours. Some populations, such as the rabbits shown 
in Figure 2, may grow exponentially for a while. If they continued to 
grow exponentially forever, the world would fill up with rabbits!

  V Reading Check What are the characteristics of a population that 
grows exponentially?

carrying capacity the largest population 
that an environment can support at any given time

Figure 2 Exponential growth is 
characterized by a J-shaped curve. 
Rabbits and bacteria are two examples of 
populations that can grow exponentially. 

Exponential Growth
Keyword: HX8COMF2

 www.scilinks.org
Topic: Population 

Growth Factors
Code: HX81187
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Teaching Key Ideas
Population Growth Rate Explain that 
for a population in which the birth-
rate and death rate are the same, 
population growth is 0. For popula-
tions where the birthrate is greater 
than the death rate, the growth rate 
is positive; for those in which the 
death rate exceeds the birthrate, 
population growth is negative. Ask 
students if the population growth 
in the United States is 0, positive, or 
negative. (positive)  Logical

Exponential Growth How does the 
use of exponential to describe the 
graph in Figure 2 relate to what 
students know about exponents in 
math? (They represent “fast” mul-
tiplication.) Ask students why an 
exponential growth curve would 
have a “J” shape. (Growth begins 
slowly, then increases quickly, which 
is similar to raising a number to a 
higher power, e.g., 101 is 10, and 1010 is 
10,000,000,000.)  Logical

Basic Learners 
Population Sampling Divide the class into small 
groups. Ask each group to estimate the number 
of blades of grass in a local athletic field. Since 
it is impossible to count the blades of grass, ask 
each group to outline a method of estimating 
the number of blades of grass. (Some groups 
may suggest a method of population sampling.) 
Ask students how animal populations could 
be sampled. (Sample answer: trapping, tagging 
and releasing) What is the value of tagging? 
(The same animals won’t be counted twice.) 

 Logical

Students can interact with “Exponential 
Growth” by going to go.hrw.com and 
typing in the keyword HX8COMF2.

English Learners/Struggling Readers
Word Parts Help students remember the 
meanings of the four italicized terms on 
this page by doing a word-part analysis. 
Immigration is movement into population 
(i and i). Emigration is movement out of the 
population. When students think of exponen-
tial growth, they should recall a string of expo-
nential numbers. When they think of logistic 
growth, the S-shaped growth curve should 
come to mind (s and s).  Verbal
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Carrying capacity

Figure 3 Logistic growth is characterized 
by an S-shaped curve.

Logistic Growth Populations do not grow unchecked forever. 
Factors such as availability of food, predators, and disease limit the 
growth of a population. Eventually, population growth slows and may 
stabilize.

 An ecosystem can support only so many organisms. The largest 
population that an environment can support at any given time is 
called the carrying capacity.carrying capacity. Density-dependent factors are variables 
affected by the number of organisms present in a given area. An 
example of a density-dependent factor is the availability of nesting 
sites. As the number of adult birds increases, there are no longer 
enough nesting sites for the entire population. So, many birds will 
not have young, and growth of the population is limited. Density-
independent factors are variables that affect a population regardless 
of the population density. Examples of density-independent factors 
are weather, floods, and fires.

 The logistic model takes into account the declining 
resources available to populations. V Logistic growth 

is population growth that starts with a minimum number 

of individuals and reaches a maximum depending on the 

carrying capacity of the habitat. When a population is 
small, the growth rate is fast because there are plenty of 
resources. As the population approaches the carrying 
capacity, resources become scarce. Competition for 
food, shelter, and mates increases between individuals 
of a population. As a result, the rate of growth slows. 
The population eventually stops growing when the 
death rate equals the birthrate. On a graph, logistic 
growth is characterized by an S-shaped curve, as 
Figure 3 shows. Most organisms, such as the macaws 
shown in Figure 3, show a logistic growth pattern.

Population Growth
You can learn a lot about a population by 
plotting its changes on a graph. In this 
activity, you will plot the growth of a deer 
population.

Procedure
1 On a graph, plot the data from the 

table.

2 Title the graph. Then, label the x-axis 
and the y-axis.

Analysis
1. Identify the dependent and inde-

pendent variables.

2. Describe the growth curve. Does the 
population increase logistically or 
exponentially?

3. Identify the point at which the popula-
tion is growing fastest.

4. CRITICAL THINKING  Analyzing Results Are 
you able to determine the carrying 
capacity from this graph? If so, label it 
on the graph. What is its value?

Data
30 min

Year Number of individuals

1930 30

1935 50

1940 98

1945 175

1950 250

1955 273

1960 201

1965 159

1970 185

1975 205

1980 194

1985 203
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Advanced Learners/GATE 
Local Population Growth Have students 
research the historical population data for 
your area, town, or city. They should list the 
data on the board and use it to make a line 
graph of population growth. (Example: Title: 
“Population of Halsey, Oregon, 1885-2004”; x-axis 
label: “Years”; y-axis label: “Number of People.”) 

 Visual

Teacher’s Notes Tell students to plot 
the year along the x-axis and the 
number of individuals along the 
y-axis.

Materials

• graph paper

Answers to Analysis
1. Time is the independent variable. 

Population size is the dependent 
variable.

2. Sample answer: The growth curve 
increases logistically.

3. The population grew fastest 
between 1940 and 1950.

4. Yes. The carrying capacity is about 
200 individuals.

Logistic Growth Have students 
identify the three growth rates of a 
logistic growth curve, as shown in 
Figure 3.
• initial slow growth during the 

establishment of a population
• rapid exponential growth
• stabilization around the carrying 

capacity  Visual

SECTION 1 Populations 105
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Factors That Affect Population Size
Most populations increase or decrease. Some change with the 
seasons. Others have good years and bad years. Many factors cause 
populations to grow and shrink. V Water, food, predators, and human 

activity are a few of many factors that affect the size of a population.

Abiotic Factors Nonliving factors that affect population size are 
called abiotic factors. Weather and climate are the most important 
abiotic factors. For example, the population size of the penguins 
shown in Figure 4 is affected by the climate of Antarctica. Unusually 
low temperatures can reduce the number of young penguins that sur-
vive. The amount of water available can also influence populations. 
Kangaroo populations in Australia grew when farmers gave water to 
their livestock that was also available for kangaroos to drink.

Biotic Factors A factor that is related to the activities of living 
things is called a biotic factor. Food, such as grass or other animals, 
is a biotic factor. When there is plenty of food, populations tend 
to grow. When food is scarce, populations decline. Predators are 
another kind of biotic factor. When populations of Canadian lynx 
grow, they eat a lot of snowshoe hares. The population of hares is 
then reduced. Diseases and parasites, when they infect many indi-
viduals, can also cause populations to decline. Biotic factors are often 
density dependent because they can have a stronger influence when 
crowding exists. As the density of a population increases, the effects 
of starvation, predators, and disease often also increase.

 Humans affect populations of many species. Most of the time, 
humans cause populations to drop by disrupting habitats, introduc-
ing diseases, or introducing nonnative species. But some organisms 
do better around humans. Elk thrive near some Canadian towns 
because wolves will not come close to humans.

  V Reading Check Describe the difference between biotic and abiotic 
factors.

Figure 4 Climate is an abiotic factor 
that affects the population size of these 
emperor penguins in Antarctica. V V Name 

another abiotic factor that may affect the 

population size of these penguins.

ACADEMIC 
VOCABULARY

affect to act upon

Word Origins Write down the defini-
tions of the words biotic and abiotic. 
Then, write down what you think that 
bio- means. Use a dictionary to check 
your answer.
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Teaching Key Ideas
Population Density Pose the fol-
lowing question to students: If you 
heard of an area inhabited by only 
seven birds, would you consider 
the area to be crowded? (Sample 
answer: It would depend on the size 
of the area.) Ask students if they 
think the penguins shown in the 
figure appear crowded. (Most stu-
dents will probably answer that the 
penguins are crowded by human 
standards.) Tell students that pen-
guins spend much of their time 
feeding in the ocean. Point out that 
the number of organisms in a popu-
lation may not be as important for 
survival as the density of the organ-
isms in the population. Ask what 
factors would limit the size of the 
penguin population. (available food, 
predators, climate, disease, parasites)

 Logical

Word Origins

biotic relating to living 
abiotic relating to nonliving
bio- life

Answers to Caption Questions
Figure 4: Another abiotic factor that 
might affect the population size of 
penguins is the presence of water in 
the ocean where the penguins fish.

Struggling Readers/English Learners
Biotic and Abiotic Factors Have students look 
up the meaning of the root word bio (of living 
things) and the prefix a- (not). Then ask them 
to write their own definitions of biotic and abi-
otic and to give examples of biotic and abiotic 
factors that affect populations.  Logical
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Human Population Growth
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Human Population
Today, the world population is more 
than 6 billion people and is increasing. 
V Better sanitation and hygiene, disease 

control, and agricultural technology are a 

few ways that science and technology have 

decreased the death rate of the human 

population. As more humans live on the 
planet, more resources will be needed to 
support them. As demand for resources 
increases, more pressure will be put on 
Earth’s ecosystems.

Historic Growth For most of human 
history, there have been fewer than 10 
million people. Once agriculture was 
developed, the population began to 
grow, but relatively slowly. Two thousand years ago, there were only 
10 million people. Around the time of the Industrial Revolution, the 
human population started to accelerate rapidly. Figure 5 shows the 
human population accelerating exponentially starting in the late 
1700s. Now, there are more than 6 billion people, and some scientists 
think that the population will grow to 9 billion in 50 years. How many 
people Earth can support depends in part on science and technology.

Science and Technology Science and technology are major 
reasons why the human population is growing so rapidly. Advances 
in agricultural technology have allowed efficient production of 
crops and other foods. More food supports more people. As a result, 
the human population has begun to grow faster. Medical advances 
have also allowed the human population to increase. Vaccines have 
lowered the death rate. More children are surviving to adulthood. 
Other medical advances have allowed adults to live longer lives.

  V Reaching Check How have advances in technology allowed the 
human population to grow faster?

Figure 5 During the last 200 years, 
the human population has grown 
exponentially.

World population 
rose to more than 
6 billion in 2000.

The Industrial Revolution 
started in the middle of 
the 1700s.

Throughout 
human history, 
population has 
been less than 
10 million.

USING SCIENCE GRAPHICS

7. Making Graphs Draw a graph 
with a growth curve for a 
population that starts at 
10 individuals and experiences 
exponential growth. Draw a 
second graph with a growth 
curve for a population that 
starts with 10 individuals and 
undergoes logistic growth. 
The second graph should 
have a carrying capacity of 
100 individuals.

Review
Section

1
KEY IDEAS
1. Explain the importance of studying 

populations.
2. Compare exponential growth with 

logistic growth.
3. Identify an abiotic factor that 

affects populations.
4. Explain how science and 

technology have affected human 
population growth. 

CRITICAL THINKING
5. Relating Concepts A small 

species of mouse lives in a desert 
in Arizona. What factors do you 
think influence the size of this 
mouse population?

6. Predicting Outcomes Identify a 
biotic factor that could affect the 
size of the human population. 
Predict the effect of this biotic 
factor.

V
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Teaching Key Ideas
Human Population Growth Tell 
students that rapid human popula-
tion growth is a relatively recent 
phenomenon. Advances in health 
care, agriculture, commerce, and 
technology accelerated popula-
tion growth. From 1750 to 1900, 
the population doubled from 
800 million to 1.6 billion. From 
1900 to 1965, it doubled again to 
3.2 billion. In 2002, the estimated 
global population was about 
6.24 billion.

Formative Assessment
The movement of individuals into a 
population is called ______. 
A.  emigration (Incorrect. Emigration 

refers to individuals moving out of 
a population.)

B. exponential growth (Incorrect. 
This term refers to population 
numbers increasing by a certain 
factor in each successive period.)

C. logistic growth (Incorrect. Logistic 
growth refers to a population 
reaching its maximum number.)

D. immigration (Correct! Immigration 
refers to individuals moving into a 
population.)

Answers to Section Review
 1. It is important to study populations because pop-

ulations of different species, including human 
populations, interact and affect each other.

 2. With exponential growth, numbers increase 
by a certain factor in each successive period. 
With logistic growth, a population starts with a 
minimum number of individuals and reaches a 
maximum number, depending on the carrying 
capacity of the habitat.

 3. Accept any of the following: availability of water, 
weather, climate, or air quality.

 4. Science and technology have provided better sani-
tation, disease control, and agricultural advances 
that have decreased the death rate of the human 
population resulting in population growth. 

 5. Accept any of the following: predators, food sup-
ply, water supply, and disease resistance.

 6. Sample answer: Disease is a biotic factor that 
could affect the size of the human population. 
For example, the bubonic plague killed millions 
of people in the 14th century.

 7. Students should have two graphs. Both should 
have the x- and y-axis labeled. One graph should 
show the J-curve of exponential growth; the 
other graph should show the S-curve of logistic 
growth.

SECTION 1 Populations 107
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Crowed City With 6,380 

people per square kilometer, 

Hong Kong, China, shown 

here, is one of the most 

densely populated regions 

of the world.

Source: National Geographic

World Population Growth by Region, 1750–2050
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Why It Matters

Old to New These workers in 

Tokyo, Japan, are dismantling 

computers and sorting the parts for 

recycling.

A Recycling Society
As landfills quickly approach full capacity, the 
Japanese government has become a world leader 
in waste-recycling measures. Japan recycles 
refrigerators, washing machines, televisions, 
and even air conditioners. By 2015, Japan plans 
to recycle 95% of discarded cars. In the United 
States, 60% to 70% of waste is sent to landfills. In 
Japan, only 16% of waste is sent to landfills!

The world population is more than 6 billion and growing by about 9,000 
people per hour. Most of the growth is coming from Asia. Because Asia’s 
current population is already so large, one child per couple in Asia adds 
more to the world population than two children per couple in other areas 
of the world. As the world population continues to grow, pressure will 
increase on availability of food, energy, livable space, and landfill space.

Growth in Asia

Research Identify four strategies 
used by various countries to slow the 
rate of population growth.

hb08se_com_wim.indd   108 10/13/06   4:24:32 PM

108 CHAPTER 5 Populations and Communities

Teacher’s Notes In 2002, the 
world’s population increased by 
74 million people. That is about 
200,000 people per day—enough to 
fill two large sports stadiums. Asia 
has held more than half the world’s 
population since before 1950, and 
that is expected to continue through 
2050. In 2002, the country with the 
largest population was China. Its 
population was greater than most 
of the world’s regions, including 
Eastern Europe, sub-Saharan Africa, 
Latin America and the Caribbean, 
and the Near East and North Africa. 
However, over the next 50 years, 
China is expected to lose popula-
tion. The population of India, the 
second most populous country, is 
expected to surpass the population 
of China around 2037.

Visual Literacy Have students 
review the captions on this page. 
Ask them how recycling and popu-
lation growth are related and why 
recycling is so important. (As popu-
lations increase, demand for products 
will increase, resulting in greater 
demand for resources. Recycling 
helps conserve resources.)

Answer to Research
Strategies include financial incentives, 
mandatory population control, socio-
economic development, family-
planning counseling, and education.
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Section

2
V V How do predator-prey interactions influence both predators 

and prey?

V V  What are two other types of interaction in a community?

predation
coevolution
parasitism
symbiosis
mutualism
commensalism

Interactions between 

organisms are the basis 

of communities and are 

shaped by evolution.

Interactions in communities can take many forms. Predators and 
prey are locked in a struggle for survival. Organisms with the same 
needs compete for food. Parasites and hosts try to get ahead of one 
another. Some organisms even depend on one another for survival.

Predator-Prey Interactions
One of the most common interactions in communities is that 
between predators and their prey. PredationPredation is the act of one organ-
ism killing another for food. As Figure 6 shows, predators try to get 
a meal, and prey do their best not to become one! We often think 
of predators as big animals, such as lions chasing zebras or sharks 
eating fish. Predators come in all sizes. Even microscopic organisms 
can be predators. In fact, most animals are both predators and prey. 
Only a few species, such as killer whales, are not hunted by any other 
animals.

 Many interactions between species are the result of a long evo-
lutionary history. Evolutionary changes in one species can result 
in changes in another species. V Species that involve predator-prey or 

parasite-host relationships often develop adaptations in response to one 

another. For example, predators evolve to be more cunning to catch 
their prey.  In response, prey evolve to be faster runners to escape 
more easily. Back-and-forth evolutionary adjustment between two 
species that interact is called coevolution.coevolution.

Why It MattersKey TermsKey Ideas

predation an interaction between two organ-
isms in which one organism, the predator, kills and 
feeds on the other organism, the prey

coevolution the evolution of two or more 
species that is due to mutual influence 

Interactions in Communities

Figure 6 This lion is hoping to have the 
zebra for lunch.
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SECTION 2 Interactions in Communities 109

This section describes how predator-
prey interactions affect both preda-
tors and prey. It also describes 
several symbiotic relationships. 

Use the Bellringer transparency to 
prepare students for this section.

Species Interactions On the board, 
prepare a four-column chart with 
these headings: Animal pair, Both 
benefit, One benefits/one suffers, and 
One benefits/one not affected. Show 
students pictures of two animals 
interacting, or describe various 
interactions. Write the names of 
the interacting animals in the first 
column of the chart. Ask students 
to identify the type of interaction 
for each animal pair by placing a 
checkmark in the appropriate col-
umn of the chart.  Logical

Genetic Basis for Behavior Students often do 
not recognize that while an organism’s every-
day behavior is shaped by its encounters 
with other organisms, the genetic basis for its 
behavior does not change in that organism’s 
lifetime. Traits in a population change over 
time as individuals with the genes for those 
traits survive and reproduce more than indi-
viduals without those traits.

Key Resources

 Visual Concepts

 Coevolution

 Predation

 Plant Protection Mechanisms

 Symbiosis
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Ungrazed
plant

Grazed
plant

Regrowth
after grazing

Parasitism In parasitism,parasitism, one organism feeds on another organ-
ism called a host. The host is almost always larger than the parasite 
and is usually harmed but not killed. Parasites often live on or in their 
host. Therefore, the parasite depends on its host not only for food but 
for a place to live as well. For example, tapeworms live in the diges-
tive system of their hosts. Fleas that live on the skin of their host are 
another example.

 Hosts try to keep parasites from infecting them. Hosts can defend 
themselves with their immune systems or behaviors such as scratch-
ing. In response, parasites may evolve ways to overcome the host’s 
defenses.

Herbivory Herbivores are animals that eat plants. Unlike predators, 
herbivores do not often kill the plants. But plants do try to defend 
themselves. Some plants have thorns or spines that cause pain for her-
bivores that try to eat them. Other plants have chemical compounds 
inside them that taste bad. Some chemical compounds can make an 
herbivore sick or kill the herbivore.

 Some herbivores have evolved ways to overcome plant defenses. 
For example, monarch butterfly caterpillars feed on milkweed, which 
is a plant that is toxic to many herbivores. Not only can the caterpil-
lars survive eating the toxic milkweed but the plant toxins then make 
the monarch butterfly inedible to bird predators.

  V Reading Check Identify one way in which herbivores and plants 
coevolve.

Data

The Effects of Herbivores on a 
Plant Species
Background
Some plant species, such as Gilia, respond to grazing by 
growing new stems. Consider the three images of Gilia to 
the right. Then, answer the statements below.

Analysis
1. Identify the plant that is likely to produce more seeds. 

2. Explain how grazing affects this plant species.

3. Evaluate the significance to its environment of the 
plant’s regrowth pattern.

4. Hypothesize how this plant species might be affected 
if individual plants did not produce new stems in 
 response to grazing.

15 min

parasitism a relationship between two spe-
cies in which one species, the parasite, benefits 
from the other species, the host, which is harmed

symbiosis  (SIM bie OH sis) a relationship 
in which two different organisms live in close 
association with each other

mutualism a relationship between two spe-
cies in which both species benefit

commensalism a relationship between two 
organisms in which one organism benefits and the 
other is unaffected

Venn Diagram Make a Venn diagram 
to help you compare the similarities 
and differences between predators, 
parasites, and herbivores.

hb08se_com_s02.indd   110 10/5/06   1:43:41 PM

110 CHAPTER 5 Populations and Communities

Teacher’s Notes There are several 
species of Gilia. Most species live in 
semi-desert conditions. The plants 
are related to the common garden 
plant phlox. 

Answers to Analysis
1.  The grazed plant would most likely 

produce more seeds.
2.  Grazing leads to dense regrowth 

and the production of more flower 
heads.

3.  The production of more flower 
heads may allow this plant to 
spread in its environment and out 
compete other plants.

4.  If new stems were not produced 
in response to grazing, the grazed 
plants would produce few, if any, 
seeds and become rare or extinct.

Venn Diagram
See the sample Venn diagram below.

Teaching Key Ideas
Tapeworms Show pictures of tape-
worms and their adaptations for 
parasitism: hooks on the head to 
attach to the intestinal wall, per-
meable body that readily absorbs 
nutrients, and body segments spe-
cialized for reproduction.

Advanced Learners/GATE
Toxic Plants Using reference materials or 
the Internet, have students make a chart of 
houseplants that are toxic to humans or pets. 
Included in the chart should be names, pictures 
or drawings the plants, descriptions of how 
each plant affects humans or pets, and ways to 
treat the reactions caused by plant ingestion or 
contact.  Verbal

Herbivores
eat only plants

eat other 
organisms

Parasites
usually do not 
kill their host

Predators
kill their prey
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Other Interactions
Not all interactions between organisms result in a winner and a loser. 
SymbiosisSymbiosis is a relationship in which two species live in close asso-
ciation with each other. In some forms of symbiosis, a species may 
benefit from the relationship. V Mutualism and commensalism are two 

kinds of symbiotic relationships in which at least one species benefits.  

Mutualism A relationship between two species in which both spe-
cies benefit is called mutualism.mutualism. Some shrimp and fishes on coral 
reefs clean the bodies of large fish and turtles. The cleaners even 
venture into the mouths of big predators that could easily swallow 
them, as Figure 7 shows. Why don’t the cleaners become an easy 
meal? The reason is that the big fish is having parasites removed by 
the cleaner. Because the cleaner gets a meal, both species win.

Commensalism In commensalism,commensalism, two species have a relation-
ship in which one species benefits and the other is neither harmed 
nor helped. Figure 7 shows an example of commensalism between 
orchids and trees. In thick, tropical forests, little sunlight reaches the 
forest floor. Orchids need sunlight to survive. To reach the sunlight, 
orchids get a boost from the forest trees. Orchids will attach them-
selves and grow on the trunks of the trees. In this way, the orchids 
move up off the dark forest floor and closer to the sunny canopy.

  V Reading Check Compare mutualism and commensalism.

WRITING FOR SCIENCE

6. Essay In a report, explain what 
might happen to an ecosystem 
if one species in a mutualistic 
relationship disappeared. What 
would happen if a new predator 
were introduced to prey with 
which it has not coevolved?

Review
Section

2
KEY IDEAS
1. Explain how predator-prey 

interactions influence both 
predators and prey.

2. Define symbiosis.
3. Describe two types of relationships 

in a community.

CRITICAL THINKING
4. Analyzing Results The cookie-

cutter shark feeds by taking a bite 
of flesh out of whales and large 
fish. The shark does not kill the 
larger fish it feeds on. Is the shark 
a predator or a parasite? Why?

5. Relating Concepts In 
commensalism, would both 
species coevolve?

V

Figure 7 This yellow-edged moray eel is 
getting its mouth cleaned by a humpback 
cleaner shrimp. Orchids avoid the dark 
forest floor by attaching themselves to 
the trunks of trees. V V Name another 

symbiotic relationship. 

 www.scilinks.org
Topic: Symbiosis
Code: HX81486

Orchids receive 
more sunlight when 
attached to trees.

Cleaner fish eat 
parasites from 
the eel’s mouth.
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Teaching Key Ideas
Mites Students may not be aware 
that many organisms inhabit their 
own bodies. Examples are the 
microscopic mites that live at the 
base of eyelashes. They eat the dead 
skin and other detritus there. Ask 
students what type of relationship 
these mites have with humans. 
(commensalism)  Logical

Formative Assessment
A symbiotic relationship in which 
both organisms benefit from the 
presence of the other is called 
______. 
A. coevolution (Incorrect. This is an 

evolutionary adjustment between 
two species.)

B. commensalism (Incorrect. 
Commensalism is a relationship 
where one species benefits and 
the other is neither harmed nor 
helped.) 

C. mutualism (Correct! Two species 
both benefit from each other in a 
mutualistic relationship.)

D. parasitism (Incorrect. Parasitism is 
a relationship where one organism 
feeds on another, benefiting while 
the other is harmed.)

Answers to Caption Questions
Figure 7: Sample answer: Humans 
use dogs as companions and to guard 
their house. In exchange, dogs get 
shelter, food, and companionship.

Answers to Section Review
 1. Species involved in predator-prey relationships 

often develop adaptations in response to one 
another. 

 2. Symbiosis is a relationship in which two differ-
ent organisms live in close association with one 
another.

 3. Two symbiotic relationships are mutualism, a 
relationship in which both species benefit, and 
commensalism, a relationship in which only 
one of the species benefits although the other is 
unharmed. Students might also describe predator-
prey, parasite-host, or herbivory relationships.

 4.  The shark would be better described as a 
parasite because it does not kill the whale or 
other large fish it feeds on.

 5. In commensalism, one species is not affected 
by the relationship and that species will not 
coevolve with the other species.

 6. Reports should indicate that the loss of one spe-
cies in a mutualistic relationship would nega-
tively affect the other species; the species may 
even die out. Introduced predators may have an 
advantage over prey that have not coevolved with 
them. The predator may be so successful at hunt-
ing that all the prey are killed. The prey may have 
the advantage, and the predator may be unable 
to catch enough prey to survive.

SECTION 2 Interactions in Communities 111
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Section

3
V V How does a species’ niche affect other organisms?

V V How does competition for resources affect species in a 

community?

V V What factors influence the resiliency of an ecosystem?

niche 
fundamental niche
realized niche
competitive exclusion
keystone species

The interactions 

among organisms in 

communities shape 

the ecosystem and the 

organisms that live there.

No organism can live everywhere. Each organism has its own set of 
conditions where it can live and where it does best. Some plants, 
such as cactuses, can survive in deserts, but other plants need a lot of 
water. The desert plants cannot live in areas that have a lot of water 
because other plants outcompete them.

Carving a Niche
Think of your favorite plant or animal. How does it use the physical 
environment? How does it interact with other species? The unique 
position occupied by a species, both in terms of its physical use of its 
habitat and its function in an ecological community, is called a niche.niche. 
A niche is not the same as a habitat. A habitat is the place where an 
organism lives. V V A niche includes the role that the organism plays in the 

community. This role affects the other organisms in the community. For 
example, the beaver shown in Figure 8 cuts down trees with its sharp 
teeth. The beaver then uses the trees to make dams that divert, or 
redirect, water flow in rivers and streams. These actions directly affect 
the trees by killing the trees. These actions also affect organisms that 
depend on the trees for shelter or food. However, some plants would 

benefit: fewer trees would allow the plants 
access to more sunlight. Diverting water 
flow in a stream could be beneficial to some 
forms of aquatic life. For others, a dam in a 
stream could prevent them from traveling 
upstream to mating grounds. The beaver’s 
role affects many other organisms. If you 
took the beaver out of this ecosystem, the 
community would be very different.

  V Reading Check How is a niche different 
from a habitat?

Key Ideas Key Terms Why It Matters

Figure 8 Beavers build dams from trees and tree 
branches that they cut with their sharp, powerful 
teeth. V V How might these dams affect other 

organisms in the community?

Shaping Communities
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Section3
This section explains how a spe-
cies’ niche affects other organisms. 
It focuses on competition and how 
it affects populations comprising a 
community.

Use the Bellringer transparency to 
prepare students for this section.

Teaching Key Ideas
Aspects of a Niche Tell students 
that a niche is very complex and 
includes all the ways an organism 
affects and is affected by its envi-
ronment. Draw students’ attention 
to Figure 8. Explain that this photo 
shows only a small portion of the 
beaver’s niche, for example, that 
it uses trees to build its home. Ask 
students to lists other aspects of 
the beaver’s niche. (Sample answer: 
Beavers live in ponds, cut down trees 
to build dams, live in lodges they 
build, and eat plants and dead fish.)

 Logical 

Answers to Caption Questions
Figure 8: Sample answer: The cutting 
down of trees by the beavers destroys 
the nesting habitats for birds.

Key Resources

 
Transparencies

 E22 Warbler Foraging Zones

 E21 Effects of Competition on Two Species 

of Barnacles

 Visual Concepts

 Competition

 Niche

 Biodiversity
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Competing for Resources
The entire range of conditions where an organism or species could 
survive is called its fundamental niche.fundamental niche. Many species share parts 
of their fundamental niche with other species. Sometimes, species 
compete for limited resources. Because of this competition, a species 
almost never inhabits its entire fundamental niche. V Competition 

for resources between species shapes a species’ fundamental niche. The 
actual niche that a species occupies in a community is called its 
realized niche.realized niche.
 Sometimes, competition results in fights between rivals. Hyenas 
and lions will even steal food from one another. The stealing of food 
is called kleptoparasitism. Many competitive interactions do not 
involve direct contests. But when one individual takes a resource, the 
resource is no longer available for another individual. Many plants 
compete fiercely for access to light. Some do so by growing quickly to 
get above other plants. Other plants can tolerate periods of shade and 
grow slowly. As the slow-growing plants become larger, they eventu-
ally shade out other plants.

 Competition has several possible outcomes. Sometimes, one 
species wins, and the other loses. The loser is eliminated from the 
habitat. Other times, competitors can survive together in the same 
habitat. They are able to survive together because they divide the 
resources. 

  V Reading Check Why do organisms rarely occupy their entire fun-
damental niche?

Data

Changes in a Realized Niche
This graph shows the location where species A feeds and 
the size of its preferred prey. The darkest shade in the 
center of the graph indicates the prey size and feeding 
location most frequently selected by  species A.

Analysis
1. State the range of lengths of prey on which species A 

prefers to feed.

2. Identify the maximum height above ground at which 
species A feeds.

3. Describe what the palest shade at the edge of the 
contour lines represents.

4. CRITICAL THINKING Predicting Outcomes Species B is 
introduced into species A’s ecosystem. Species B has 
the same feeding preferences but hunts at a different 
time of day. How might this affect species A?

5. CRITICAL THINKING Interpreting Graphics Species C is 
now introduced into species A’s feeding range. Spe-
cies C feeds at the same time of day as species A but 
prefers prey that are between 10 and 13 mm long. 
How might this change affect species A?

15 min

niche the unique position occupied by a spe-
cies, both in terms of its physical use of its habitat 
and its function within an ecological community

fundamental niche the largest ecologi-
cal niche where an organism or species can live 
without competition

realized niche the range of resources that a 
species uses, the conditions that the species can 
tolerate, and the functional roles that the species 
plays as a result of competition in the species’ 
fundamental niche

 www.scilinks.org
Topic: Habitats and 

Niches
Code: HX80707
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Teacher’s Notes Explain to stu-
dents that this type of graph is a 
convenient way to represent three 
variables: height above the ground, 
prey length, and frequency of selec-
tion of a combination of prey length 
and feeding height.

Answers to Analysis
1. Species A will feed on prey that 

ranges in length from about 1.2 
mm up to about 13.4 mm. Most 
of the selected prey are approxi-
mately 3.2 to 4.5 mm.

2. Maximum feeding height is 
nearly 11 m.

3. The lightest shade represents the 
combination of feeding height 
and prey length least frequently 
selected but still exploited by 
Species A.

4. Even though it is feeding at a dif-
ferent time of day, species B might 
reduce the prey available to spe-
cies A, since it has the same feed-
ing preference.

5. Species C would reduce species A’s 
realized niche by competing with 
species A for large prey. Since spe-
cies A prefers smaller prey, how-
ever, competition from species C 
would be minimal.

Basic Learners
Competition Ask students to write a paragraph 
explaining why competition is usually most 
intense between closely related organisms. 
(Closely related organisms are likely to be very 
similar and therefore are likely to use resources in 
similar ways.)  Logical

Alternative Assessment
Habitats and Niches An analogy may help stu-
dents understand the difference between habi-
tat and niche. Point out that their homes and 
the places they frequent make up their habitats. 
Their activities in their habitats—patterns of 
living—are their niches. Ask students to write a 
description of their habitats and their niches. 

 Verbal

SECTION 3 Shaping Communities 113
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Cape May warbler Blackburnian
warbler

Black-throated
warbler

Bay-breasted
warbler

Myrtle warbler

Competitive Exclusion No two species that are too similar can 
coexist. Why? If species are too similar in their needs, one will be 
slightly better at getting the resources on which they both depend. 
The more successful species will dominate the resources. The less 
successful species will either die off or have to move to another 
ecosystem. Eventually, the better competitor will be the only one 
left. One species eliminating another through competition is called 
competitive exclusion.competitive exclusion.
 Competitive exclusion is seen in many places. When there are no 
predators around, mussels take over all of the space on rocks in the 
surf zone. The mussels eliminate barnacles from the surf-zone rocks 
that are part of the mussels’ fundamental niche. Introduced species 
can also competitively exclude native species. When introduced spe-
cies multiply quickly, they can use up all of the available resources. 
When resources are used up, other species that depend on the 
resources may become extinct.

Dividing Resources Sometimes, competitors eat the same kinds 
of food and are found in the same places. How do these species live 
together? Some competitors divide resources by feeding in slightly 
different ways or slightly different places. The five warblers shown in 
Figure 9 are all potential competitors. All five species feed on insects 
in the same spruce trees at the same time. But they divide the habitat 
so that they do not compete. Each species feeds in a different part of 
the tree. Every one of the warbler species would feed everywhere in 
the tree if it had the tree to itself. Therefore, all the warbler species 
have the same fundamental niche. But when they are all present in 
the tree, they each have a smaller realized niche.

  V Reading Check How might two different species divide resources?

competitive exclusion the exclusion of 
one species by another due to competition

keystone species a species that is critical 
to the functioning of the ecosystem in which it 
lives because it affects the survival and abun-
dance of many other species in its community

Figure 9 Each of these five warbler 
species feeds on insects in a different 
portion of the same tree, as indicated by 
the five colors shown in the figure.

ACADEMIC 
VOCABULARY

potential possible
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Species Competition Show the class 
photographs of a starling and a 
bluebird. Explain that starlings were 
first introduced into Central Park 
in New York City in 1890. Today 
starlings are found throughout the 
continental United States. In many 
areas they have out-competed 
bluebirds for nesting sites, causing 
a drastic decline in bluebirds. Make 
plans available for students to build 
their own bluebird houses. Select 
an area to post them. Emphasize 
the importance of monitoring the 
houses to keep out non-native 
competitors, such as starlings. 

 Kinesthetic

Teaching Key ideas
Predation and Diversity Tell stu-
dents that the removal of a predator 
can actually reduce the diversity of 
an ecosystem. An example occurred 
in England when a viral epidemic 
wiped out the rabbit population. 
The grasses, once controlled by rab-
bits, grew out of control, and the 
many species of wildflowers that 
once thrived there disappeared.

Special Education Students
Competition Story To help visually impaired 
students understand competition, have them 
choose an organism to study. They should 
identify at least one organism that competes 
for resources with the organism they selected. 
They should use library or Internet resources 
to gather information about the two organ-
isms. With the information they gather, have 
students write a story about an interaction 
between the organisms, focusing on how this 
interaction affects the organisms’ resource use 
and realized niche.  Verbal

Environment and Competition Students may 
have a misconception that the same species 
of a competing pair will always eliminate 
the other species. Tell students that altering 
the environment can reverse the outcome. 
Thomas Park at the University of Chicago 
conducted competition experiments on two 
species of flour beetles (Tribolium). The tem-
perature and humidity at which the beetles 
were raised determined which species was 
the superior competitor.
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Ecosystem Resiliency
Ecosystems can be destroyed or damaged by severe 
weather, humans, or introduced species. Some fac-
tors can help keep an ecosystem stable. VV Interactions 

between organisms and the number of species in an 

ecosystem add to the resiliency of an ecosystem.

Predation and Competition Predation can 
reduce the effects of competition among species. 
Many aquatic species compete for space in the inter-
tidal zone along the Pacific coast. Mussels are fierce 
competitors that can take over that space. All other 
species are excluded. However, sea stars eat mussels. 
When sea stars eat the mussels, a variety of species 
can live in the intertidal zone.

 Predators can influence more than their prey. Sea otters, as 
shown in Figure 10, eat sea urchins. Sea urchins eat kelp. When 
sea otters are present, lush kelp forests grow along the west coast of 
North America. These kelp forests provide habitat for many fishes 
and aquatic animals. When sea otters disappeared because of 
overhunting, the sea urchins ate all of the kelp. All of the species that 
depended on the kelp also disappeared. Sea otters are an example of 
a keystone species. A keystone specieskeystone species is a species that is critical to 
an ecosystem because the species affects the survival and number of 
many other species in its community.

Biodiversity and Resiliency One community has 50 species. 
Another community has 100 species. If a severe drought affected 
both communities equally, the community with 100 species would be 
more likely to recover quickly. The reason is that higher biodiversity 
often helps make an ecosystem more resilient. Predation helps 
increase biodiversity. The sea stars prevented the mussels from 
excluding other species. In response, the inter tidal zone had a higher 
biodiversity.

  V Reading Check List two factors that contribute to the resiliency of 
an ecosystem.

ALTERNATIVE ASSESSMENT

7. Essay Search the Internet 
to find out about the niche 
of wolves in their community. 
Determine if they are a 
keystone species. Then, write a 
one-page essay describing their 
role in their ecosystem.

Review
Section

3
KEY IDEAS
1. Explain why an organism’s role is 

important for a community.
2. Describe one example of how 

competition for resources affects 
species in a community.

3. Explain how predation can help 
make an ecosystem resilient.

4. Compare niche and habitat.

CRITICAL THINKING
5. Inferring Conclusions Two 

predators feed on small antelope. 
One predator weighs 100 kg, and 
the other weighs 35 kg. Explain 
what might happen if the two 
predators share the same area.

6. Evaluating Results Wolves are 
reintroduced into a park. As a 
result, the vegetation changes. 
Explain how the changes to the 
vegetation happened.

V

Predictions Using the term keystone 
species, write a sentence with a 
prediction based on a condition.

Figure 10 Sea otters off the coast of 
California are a threatened species. The 
decrease in their population has affected 
the stability of the ecosystem. V Why 

is the sea otter considered a keystone 

species?
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Predictions Sample answer: If a key-
stone species is eliminated from an 
ecosystem, many other species may 
not survive. 

Formative Assessment
One competing species eliminat-
ing another through competition is 
called ______.
A. a keystone species (Incorrect. A 

keystone species affects the sur-
vival of many other species in the 
ecosystem.)

B. a niche (Incorrect. A niche is the 
role an organism plays in the 
community.)

C. competitive exclusion (Correct! 
One species eliminating another 
through competition is called 
competitive exclusion.)

D. kleptoparasitism (Incorrect. This 
term refers to one species stealing 
food from another.)

Answers to Caption Questions
Figure 10: The sea otters are a key-
stone species because their presence 
in an ecosystem affects the survival of 
other species in the ecosystem.

Answers to Section Review
 1. An organism’s role affects other organisms in the 

community.

 2. Competition for resources between species 
shapes other species’ fundamental niches.

 3. Predation helps increase diversity; higher diver-
sity often makes an ecosystem more resilient. 

 4. A niche is an organism’s function in a commu-
nity. A habitat is where an organism lives.

 5.  One possibility is that one predator will be 
eliminated. Another possibility is that the com-
petitors will survive together by dividing their 
resources. 

 6. The wolves feed on herbivores, such as deer. 
When the wolves were reintroduced to the park, 
the herbivore population decreased, and the 
vegetation that the herbivores ate grew without 
being eaten.

 7. Students should find that wolves are a keystone 
species. For example, when wolves are present 
in ecosystems that support elk, the elk browse 
in different areas, and the structure of the veg-
etation changes. This results in increases in 
bird populations that rely on the plants that elk 
 normally would have eliminated from the eco-
system by their grazing.

SECTION 3 Shaping Communities 115
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Skills Practice

Objectives
 V  V Observe the growth and decline of 

a population of yeast cells.

 V  V Determine the carrying capacity of 

a yeast culture.

Materials
W lab apron, safety goggles, and 

gloves

W yeast cell culture

W test tube (2)

W pipets, 1 mL (2)

W methylene blue solution, 1%

W microscope slide, ruled

W coverslip

W microscope, compound

Safety

Yeast Population Growth
You have learned that a population will keep growing until limiting 
factors slow or stop this growth. In this lab, you will observe the 
changes in a population of yeast cells. The cells will grow in a container 
and have limited food over several days.

Procedure
Collecting Data

1 CAUTION: Do not touch or taste any chemicals. Know the location 
of the emergency shower and eyewash station and how to use them. 
Methylene blue will stain your skin and clothing. Transfer 1 mL of 
yeast culture to a test tube. Add two drops of methylene blue to 
the test tube. The methylene blue will remain blue in dead cells but 
will turn colorless in living cells.

2 Make a wet mount by placing 0.1 mL, or about one drop, of the 
yeast culture and methylene blue mixture on a ruled microscope 
slide. Cover the slide with a coverslip.

3 Observe the wet mount under low power of a compound 
microscope. Notice the squares on the slide. Then, switch to high 
power. (Note: Adjust the light so that you can clearly see both 
stained and unstained cells.) Move the slide so that the top left-
hand corner of one square is in the center of your field of view. This 
area will be area 1, as shown in the diagram.

4 Make two data tables like the one shown. One table will contain 
your observations of living cells. The other table will contain your 
observations of dead cells.

Number of cells

Time (h) 1 2 3 4 5 6 Average

0

24

48

72

96
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Time Required
20–30 minutes each day for 5 con-
secutive days

Ratings

Teacher Prep 

Student Setup 

Concept Level 

Cleanup 

Safety Cautions
Caution students to treat all micro-
organisms as potential pathogens. 
Remind students to keep their 
hands away from their faces as they 
handle the yeast cultures. Remind 
students to wash their hands after 
this lab.

Tips and Tricks 
Yeast Preparation Prepare the yeast 
population by dissolving 1.0 g of 
yeast and 1.0 g of sugar in 40 mL of 
warm water. Remove 1 mL of the 
solution and dilute with 9 mL of 
water. Mix well and again remove 
1 mL of the solution and dilute with 
9 mL of water. 
 If using dried yeast or freeze-
dried yeast, the yeast should be 
prepared a week in advance. Fresh 
yeast may be prepared up to 4 hours 
before the investigation. Keep the 
yeast in a warm, dark area for the 
duration of the investigation. 

Methylene Blue Preparation Use gloves when 
preparing methylene blue and avoid creating 
dust while working. Make 1.0 percent solution 
by dissolving 1.0 g of methylene blue in 100 mL 
of distilled water.
Slide Measurements Ruled microscope slides 
can be purchased or can be made: make a trans-
parency copy of a piece of graph paper and then 
cut the transparency into coverslip-size pieces.
Disposal Solutions of yeast and of methylene 
blue can be rinsed down the drain. Wash thor-
oughly and air-dry all glassware. 
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5 Count the live (unstained) cells and the dead (stained) cells in the 
four corners of a square by using the pattern shown in the diagram 
in step 3. Record the number of live cells and dead cells that you 
counted in the entire square.

6 Repeat step 5 until you have counted all six squares on the slide.

7   Clean up your lab materials according to your teacher’s 
instructions. Wash your hands before leaving the lab.

Compiling Data

8 Refer to your first data table. Find the total number of live cells in 
the six squares. Divide this total by 6 to find the average number of 
live cells per square. Record this number in your data table. Repeat 
this procedure for the dead cells.

9 Repeat steps 1 through 5 each day for four more days.

Analyze and Conclude
1. Evaluating Methods Explain why several areas were counted and 

averaged each day.

2. Analyzing Data Graph the changes in the numbers of live yeast cells 
and dead yeast cells over time. Plot the number of cells in 1 mL of 
yeast culture on the y-axis and the time (in hours) on the x-axis. 

3. Evaluating Results Describe the general population changes that 
you observed in the yeast cultures over time.

4. SCIENTIFIC METHODS  Inferring Conclusions Did the yeast population 
appear to reach a certain carrying capacity? What limiting factors 
probably caused the yeast population to decline?

Extensions
5. Designing an Investigation Write 

a question about population 
growth that could be explored 
in another investigation. Design 
an investigation that could help 
answer that question.

30 min

Methylene blue stains 
the dead yeast cells.

MULTI-DAY

 www.scilinks.org
Topic: Characteristics 

of Populations
Code: HX80260
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Answers to Analyze and 
Conclude
1. An average was taken to allow for 

variation within a population.
2. Sample data graph: 

3. Sample answer: Initially the yeast 
population increased, but then it 
began to decline. 

4. Yes, the yeast population appeared 
to reach a carrying capacity. A lack 
of food and lack of space could 
have limited the yeast cells. The 
yeast cells could also have been 
limited because their own wastes 
were poisoning them.

Answers to Extensions
5. Sample answer: Would the car-

rying capacity of the yeast’s envi-
ronment expand if the size of the 
environment increased? Check 
student investigations to make 
sure they identify variables and 
controls. 

Key Resources

 Holt Lab Generator 

 Lab Datasheet (Levels A, B, C)

 Holt Science Biology Video Labs

 Virtual Investigations

Time (h)

N
u

m
b

e
r 

o
f 

c
e
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s

24 0 48 96 72 
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Chapter 5 Summary 
Key Ideas Key Terms

1 population (103)

carrying capacity (105)

predation (109)

coevolution (109)

parasitism (110)

symbiosis (111)

mutualism (111)

commensalism (111)

niche (112)

fundamental niche (113)

realized niche (113)

competitive 
exclusion (114)

keystone species (115)

Populations
 V Understanding population growth is important because populations 

of different species interact and affect one another, including human 

populations.

 V Exponential growth occurs when numbers increase by a certain factor in 

each successive time period. Logistic growth is population growth that starts 

with a minimum number of individuals and reaches a maximum depending 

on the carrying capacity of the habitat.

 V Water, food, predators, and human activity are a few of many factors that 

affect the size of a population.

 V Better sanitation and hygiene, disease control, and agricultural technology 

are a few ways that science and technology have decreased the death rate 

of the human population.

Interactions in Communities
 V Species that involve predator-prey or parasite-host relationships often 

develop adaptations in response to one another.

 V Mutualism and commensalism are two types of symbiotic relationships in 

which one or both of the species benefit.

Shaping Communities
 V A niche includes the role that the organism plays in the community. This role 

affects the other organisms in the community.

 V Competition for resources between species shapes a species’ fundamental 

niche.

 V Interactions between organisms 

and the number of species in an 

ecosystem add to the stability of 

an ecosystem. 

2

3

Keyword: HX8COMS
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Chapter5
Have students connect the major 
concepts in this chapter through 
an interactive Super Summary. 
Visit go.hrw.com and type in the 
keyword HX8COMS to access the 
Super Summary for this chapter.

Reteaching Key Ideas
Human Population Ask students to 
list the biotic and abiotic factors 
that affect human population size.
Species Interactions Have students 
make a chart of the different types 
of species interactions—predation, 
parasitism, mutualism, and com-
mensalism. Tell them to use the 
four interactions as headings. Then 
have them place plus and minus 
signs in the row below each interac-
tion to indicate whether each of the 
two organisms is helped or harmed 
by the interaction. For example, 
mutualisms would have  + / + 
because both organisms are helped. 
Environmental Concerns Have the 
class organize and implement a 
school-wide project that addresses 
one of the environmental concerns 
explored in this chapter.  

Answer to Concept Map
The following show possible 
answers to Chapter Review 
questions 1 and 2.

exponential growth logistical growth

Populations

carrying capacity

biotic factors abiotic factors

mutualism

types of growth

limited by

determined by
commensalism

predation

interactions in

Niche
role and actions 
that affect the 

 community organism’s 
role and 
function

Fundamental
niche

full range of 
conditions and 

area

Realized niche
actual range of 

conditions and area
parasitism

hb08te_com_chr.indd   118 11/21/06   1:40:47 PM



World Population by Region 1750 to 2050

W
o

rl
d

  
p

o
p

u
la

ti
o

n
 (i

n 
bi

llio
ns

)

Year

9

8

7

6

5

4

3

2

1

0
1750 1800 1850 1900 1950 1999 2050

(projected)

Asia
Africa
Latin America
Europe
Northern America
(U.S., Canada, 
Greenland)

Chapter 5 Review 

 1. Venn Diagram Make a Venn diagram to help you 
compare the similarities and differences between 
niche, realized niche, and fundamental niche.

 2. Concept Map Draw a concept map that 
shows characteristics of a population. Try to in-
clude the following words in your map: mutualism, 
commensalism, predation, abiotic factors, biotic 
factors, population, parasitism, carrying capacity, 
logistic growth, and exponential growth.

Using Key Terms
Use each of the following terms in a separate sentence.

 3. population 

 4. competitive exclusion 

For each pair of terms, explain how the meanings of 
the terms differ.

 5. exponential growth and logistic growth 

 6. immigration and emigration

Understanding Key Ideas
 7. Which of the following is an abiotic factor that 

could influence population size?  
a. amount of food
b. amount of water
c. presence of predators
d. presence of competitors

 8. Which of the following has not been a factor in de-
creasing the death rate of the human population? 
a. vaccine
b. disease
c. Industrial Revolution
d. agricultural technology

 9. Which of the following describes a relationship 
between two species in which one species benefits 
and the other is unaffected? 
a. predation c. parasitism
b. mutualism d. commensalism

 10. Which of the following is not an example of 
coevolution? 
a. Prey evolve faster running to escape, and 

predators evolve to be smarter at catching prey.
b. Predators evolve heavy jaws to crunch the 

bones of herbivores, and herbivores evolve 
thick fur for warmth.

c. Plants evolve chemical defenses, and 
herbivores evolve ways to neutralize the 
chemicals.

d. Insects evolve green wings to blend into the 
environment, and predators evolve better 
eyesight to find the prey. 

 11. Which of the following describes an organism’s 
role in a community?   
a. niche c. habitat
b. abiotic factor d. coevolution

 12. Which of the following may help stabilize an 
ecosystem?  
a. severe weather c. low biodiversity
b. invasive species d. high biodiversity

 13. Which region of the world will contribute the least 
to world population in 2050?

Explaining Key Ideas
 14. List three factors that could affect population size. 

 15. Describe what has happened to the human popu-
lation since the Industrial Revolution. 

 16. Explain how predators and parasites differ in their 
effect on the organisms on which they feed. 
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Review
Reading Toolbox
 1. See the previous page for a sam-

ple Venn diagram.

 2. See the previous page for answer 
to concept map.

Using Key Terms
 3. A population is a group of organ-

isms of the same species that live 
together in the same area and 
interbreed.  

 4. One species eliminating another 
species as a result of competition 
is called competitive exclusion.

 5. Exponential growth occurs when 
numbers increase by a certain 
factor in each successive period. 
Logistic growth occurs when 
growth starts with a minimum 
number of individuals and 
reaches a maximum depending 
on the carrying capacity.

 6. Immigration is the movement 
of individuals into a population. 
Emigration is the movement of 
individuals out of a population.

Understanding Key Terms
 7. b 8. b 9. d 10. b

 11. a 12. d

 13. northern America

Explaining Key Ideas
 14. availability of water, presence of 

predators, and climate change

 15. The human population has 
increased exponentially. The 
population is now over 6 billion.

 16. Predators kill their prey. Parasites 
usually do not kill the organism 
that they feed on. They live on 
their hosts; therefore, the host is 
also the parasites’ habitat.

Using Science Graphics
 17. about 350

 18. about 1,750

Critical Thinking
 19. No, humans travel and reproduce 

across country borders. A popu-
lation is the same species living 
together. Country borders do not 
separate human species. The 
human population is larger than 
a single country.

Assignment Guide
SECTION QUESTIONS

 1 3, 5, 6, 7, 8, 14, 15, 17, 18, 19, 20, 
23, 24, 25, 26, 30, 31

 2 2, 9, 10, 16, 21

 3 1, 4, 11, 12, 22, 27, 28, 29
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Pheasant Population Growth

Math Skills

Using Science Graphics
Use the diagram to answer the following questions.

 17. Biologists introduced pheasants onto an island in 
Washington State in the 1930s. Using the data in 
the graph, estimate the number of pheasants on the 
island two years after they were first introduced.

 18. Estimate the island’s carrying capacity for 
pheasants.

Critical Thinking
 19. Evaluating an Argument A classmate tells you that 

the boundaries of human populations are at the 
borders of countries. Is your classmate correct? 
Explain why or why not.  

 20. Forming Reasoned Opinions Why is it important to 
know and understand human population growth? 

 21. Making Comparisons Differentiate between mutu-
alism, commensalism, and symbiosis. 

 22. Evaluating Conclusions You watch a television 
program that states that biological communities 
are shaped by interactions between predators and 
prey and that organisms must always struggle with 
one another for existence. Do you agree? Explain 
why or why not. 

 23. Predicting Outcomes How might population size 
influence the chances that a population will grow, 
shrink, or become extinct? 

 24. Evaluating Models Is a population growth model 
that is based on exponential growth more or less 
realistic than a population growth model that is 
based on logistic growth? Explain your answer. 

Writing for Science
 25. Comparing Relationships Write an essay describing 

several examples of how humans can influence the 
size of populations.  

 26. Analyzing Results In an essay, explain why few 
populations grow exponentially for long periods of 
time. Include in your argument factors that influ-
ence population growth. 

Methods of Science
 27. Forming Hypotheses You measure the conditions 

under which a species, cattail, can survive when 
there are no competitors around. Next, you intro-
duce another species of closely related cattail in 
the same area. Hypothesize what will happen to 
the niche of the first cattail. 

 28. Designing an Experiment You want to find out how 
a highway cut through a forest would affect the 
biodiversity of the forest. You decide to compare 
the biodiversity of two similar forests, one with a 
highway and one without. Design an investiga-
tion that measures and compares the number and 
types of species in each forest.

Alternative Assessment
 29. Recognizing Relationships Use Internet resources 

to find out about the niche of your favorite organ-
ism. Write an essay describing this organism’s 
role in an ecosystem. Include a description of the 
organism’s fundamental niche and realized niche.

 30. Forming Hypotheses Formulate a hypothesis 
about human population growth. Then, use 
library or Internet resources to find estimates of 
the current rate of human population growth and 
forecasts for future growth. Predict trends from the 
data, and communicate your conclusions in the 
form of a report to your class.

 31. Problem Solving A population of bacteria has 
two individuals. If the population doubles in 
size with each generation, how many bacteria 
will there be in the eighth generation? Assume 
that there are no deaths.
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 20. Sample answer: As the human 
population grows, feeding every-
one will be more difficult, and the 
impact of humans on the environ-
ment will increase. Understanding 
human population growth can 
help people make better decisions 
about resource conservation and 
environmental protection.

 21. All three terms describe symbi-
otic relationships in which two 
species live in close association 
with each other. However, com-
mensalism is when only one spe-
cies in the relationship benefits; 
mutualism is a relationship in 
which both species benefit.

 22. Sample answer: No. Interactions 
other than predation also affect 
communities. Mutualisms and 
commensalistic interactions are 
also very important in biological 
communities. 

 23. Sample anwer: Small popula-
tions are more likely to disap-
pear because of random events 
or disturbances. However, small 
populations often grow quickly 
because resources are abundant.

 24. The exponential growth model is 
less realistic because it does not 
account for the carrying capacity 
that eventually limits the growth 
of the population.

Writing for Science
 25. Essays might include habitat 

destruction, introducing dis-
eases, changing the climate, or 
providing shelter and extra food.

 26. Populations rarely undergo 
prolonged periods of exponen-
tial growth because resources 
become limiting at high densi-
ties. These density-dependent 
factors may include disease, 
food, nutrients, shelter, and 
water. Weather conditions can 
also cause populations not to 
exhibit exponential growth, but 
they do not cause a population to 
level out at a carrying capacity.

Methods of Science
 27. The niche should shrink. The presence of 

competitors causes species not to realize their 
fundamental niche. Instead, they can inhabit 
a smaller range of conditions: their realized 
niche.

 28. Students should explain how they will mea-
sure both forests equally. For example, first 
plot equal areas of both forests, and then 
visit both plots equally. Students should also 
include other possible causes of species varia-
tion besides the presence of the highway. For 
example, one forest may be closer to a natural 
water source.

Alternative Assessment
 29. Answers will vary, but students should talk 

about the role of the organism, the physical 
factors that influence where it can live, and 
potential competitors that may keep it from 
taking advantage of its fundamental niche.

 30. Hypotheses will vary. The rate of growth of 
the human population in 2000 was 1.4%. This 
yields an annual increase of about 85 million 
people. Because of the large and increasing 
population size, the number of people added 
to the global population will remain high for 
several decades, even as growth rates decline.

 31. 256 (with parents as the first generation)
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Chapter 5 Standardized Test Prep

TEST TIP If you are unsure of the correct answer to a 

multiple-choice question, start by crossing out answers that 

you know are wrong. Reducing your choices in this way may 

help you choose the correct answer.

Science Concepts
 1. Which of the following is a biotic factor that could 

influence population growth?
A water
B climate
C temperature
D the presence of predators

 2. What is the human population projected to be 
50 years from now?
F 3 billion H 9 billion
G 6 billion J 50 billion

 3. Which of the following describes the actual role 
of a species in a community in response to 
competition?
A niche
B actual niche
C realized niche
D fundamental niche

 4. When two closely matched competitors occupy 
the same area, what happens to the size of their 
fundamental niches?
F Both increase.
G Both decrease.
H Both stay the same.
J One increases, and one decreases.

 5. What do you call a species that has a huge 
impact on an ecosystem even if the species is 
not very abundant?
A parasite C top predator
B competitor D keystone species

 6. Which of the following is a density-independent 
factor?
F food H predators
G water J hurricanes

Using Science Graphics
The diagram below shows the size of a particular 
population over time. Use the diagram to answer the 
following question.

 7. Which time period shows negative growth of the 
population?
A phase 1 C phase 3
B phase 2 D phase 4

The diagram below shows the growth of a population 
of fruit flies over time. Use the diagram to answer the 
following question.

 8. At which point would a density-dependent factor 
have a greater impact on the population?
F point 1 H point 3
G point 2 J points 1 and 3

Writing Skills
 9. Essay In the Fruit Fly Population diagram, explain 

why the population stops increasing after it 
reaches point 3 on the curve.
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State Resources

For specifi c resources 
for your state, 
visit go.hrw.com and 
type in the keyword 
HSHSTR.

Test Practice with Guided 

 Reading Development

Answers
 1. D 2. H 3. C

 4. G 5. D 6. J

 7. D 8. H

 9. Point 3 in the graph represents 
the carrying capacity of the envi-
ronment. There are only so many 
resources available and there is 
only so much space for the fruit 
fly population. The limited space 
and resources limit the number 
of fruit flies that can grow in 
the environment. This is why 
the population doesn’t increase 
above the carrying capacity.

Question 1 A is incorrect. Even 
though water could influence popu-
lation growth, it is an abiotic factor.  
B is incorrect, because climate is 
also an abiotic factor. C is incor-
rect. Temperature is considered an 
abiotic factor. D is correct, because 
predators are living or biotic factors 
and can prey upon other organisms 
and directly influence the size of a 
population. 

Question 3 A is incorrect, because 
a niche represents both the use of 
a habitat and the role in the com-
munity. B is incorrect, because 
actual niche is an incorrect label for 
realized niche. C is correct, because 
a realized niche is the actual role 
the species occupies within the 
community, thus eliminating com-
petition. D is incorrect, because 
a fundamental niche is the entire 
range of conditions where an organ-
ism can survive.

Question 5 A is incorrect because a 
parasite is part of a symbiotic rela-
tionship that benefits by feeding off 
of another organism. B is incorrect, 
because competitors vie for and 
often divide resources. They usually 
occupy slightly different niches or 
are eliminated from the habitat. 
C is incorrect, because top preda-
tors help keep an ecosystem in 
balance. D is correct. The keystone 
species is critical to the ecosystem, 
because its presence affects the sur-
vival of many other species.
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