
immigration and emigration in most biology classes. Most
students will have experienced a birth in the family or a
death, and the impact of those on the population can be
discussed.

■ Start each student with a small sample of pond mud and a
glass jar early in the course. With measurements taken
regularly, they will have data on population sizes of
different organisms that can be compared to theoretical
population growth curves and distributions.

■ In addition to BLMs supporting activities, overhead
masters and reinforcement tools have been prepared for
this section. You will find them with the Chapter 20 BLMs
on the CD that accompanies this Teacher’s Resource or at
www.albertabiology.ca, Online Learning Centre,
Instructor Edition, BLMs.

Number (Type)
20.1.1 (HAND) Patterns of Population Distribution
20.1.1A (ANS) Patterns of Population Distribution
20.1.3 (OH) Exponential Growth Pattern
20.1.4 (OH) Sample Problem: Collared Pika
20.1.5 (OH) Logistic Growth Pattern
20.1.6 (OH) Sample Problem: Caribou Transfer
20.1.7 (OH) Life Strategies

■ Help ESL students become familiar with the many new terms in this
section by using photographs or drawings to illustrate as many
terms as possible. Birth and death can be shown using
photographs of babies, puppies, kittens, chickens with eggs and
chicks, or the like. Any ESL student will be familiar with both
immigration and emigration, so try using maps of their native
countries and Canada to help drive home the meanings of the
words. Have photos of the animals and plants mentioned in this
section posted on the wall with their names, and scales to indicate
their size so that students not familiar with common Canadian
species can become more familiar with them. 

■ Gifted students may find the concepts in this unit rather simplistic.
They may get frustrated with models that don’t quite match
observations. Mathematically oriented students may benefit from
learning how ecologists enhance the equations for population
growth so that they more accurately represent what is observed in
nature. Identify a few factors that ecologists have considered, and
a few other models of dealing with population growth so that these
students have somewhere to start, and let them loose to find out
more. 

■ Ask the partners of visually impaired students to describe what they
are looking at during work with microscopes. Aural descriptions of
sizes, shapes, colours, and motion go a long way to help develop
understanding for both the sighted and the visually impaired.

Figure 20.1
Student Textbook page 704

Students likely will suggest that ecological communities are
also affected by changes in populations, for example, their
growth and decline, variations in their patterns of
distribution, and their intraspecific and interspecific
interactions (including those involving human populations).
Students may also mention changes in abiotic conditions, for
example, drought, increased extreme weather, and unusual
changes in temperature. The second question is intended to
stimulate students’ critical and creative thinking and could be
used for a brief exchange of ideas in small groups or with the
whole class. This chapter is, in effect, an overview of possible
answers to this question.

Answers to Questions for Comprehension 
Student Textbook page 705

Q1. (a) Population density is defined as the number of
individual organisms in a given area or volume.

(b)

Biology File: Web Link
Student Textbook page 705

Larvaciding is considered to be the most efficient and effective
means to control mosquitoes. Larval (immature) mosquitoes
are only found in stagnant water, such as that found in
roadside ditches and field pools. 

The City of Calgary only uses what are termed
“biorational” means to control mosquitoes. These products are
very specific and have little or no impact on other life forms.
The most commonly used product for larvaciding is a
naturally occurring soil bacteria, Bacillus thuringiensis
israelensis or Bti. When the larval mosquitoes eat the Bti, it
destroys the stomach, causing the mosquitoes to die before
they develop into a biting adult.

Other products used by the city for larvaciding contain
Methoprene, which mimics the natural hormones found in
larval mosquitoes. Methoprene stops the normal development
of larval mosquitoes by not allowing them to mature into
biting adults. Both of Bti and Methoprene have a very short
residual time in the environment and are rapidly degraded
when exposed to ultraviolet light from the sun.

Helicopters are the most efficient means to apply products
since they can cover a large area in a short time and mosquito
breeding sites are often inaccessible by vehicles. Products are
applied in a granular form, which eliminates the possibility of
drift exposure.

Dp � �
N
A

� or Dp � �
N
V

�

8-36 MHR • Unit 8 Population and Community Dynamics



Answers to Questions for Comprehension 
Student Textbook page 707

Q2 Distribution patterns are influenced by the distribution of
resources in a habitat and the interactions among
members of a population or members of a community. 

Q3 Random distribution in a habitat is characterized by
individuals or pairs of organisms distributed throughout a
suitable habitat with no identifiable pattern. It occurs
when resources are abundant and members of a
population do not have to compete with one another or
group together for survival. Random distribution in
nature is rare. An example is the summer population of
individual bull moose and female moose (Alces alces) with
calves. 

In clumped distribution, members of a population are
found in groups within their habitat. Most populations
exhibit a clumped pattern of distribution, congregating in
an area where food, water, or shelter is most abundant.
Members of the population are grouped together for
survival and share scarce resources. Examples cited in the
text are humans, aspens (Populus tremuloides), and the
snail (Physella johnsoni.)

In uniform distribution, members of a species are evenly
spaced over a habitat. The members avoid direct
competition over resources by dividing up the territory.
Examples of this pattern are birds of prey and other
organisms that show territoriality to defend their resources
and protect their young. The golden eagle (Aquila
chrysaetos) is a specific example of a species exhibiting
uniform distribution.

Student Textbook page 708

Q4 The four processes that affect population size are births
(b), immigration (i), deaths (d), and emigration (e). 
�N � (b � i) – (d � e)

Student Textbook page 709

Q5 Population growth rate (gr) refers to the change in
population size (�N) over a specific time frame (�t). The
per capita growth rate (cgr) takes into account the initial
size of the population and is determined by calculating
the change in population size (�N) during a given time
interval (�t), and then dividing the change in population
size by the original number of individuals in the
population (N).

Q6 gr � �
�
�
N
t
�

�

� 300 deer/year

Q7 cgr � �
�
N
N
�

�

� 0.15

Teaching Strategies for Practice Problems
Student Textbook page 710–711

■ The practice problems are straightforward. As an
alternative to lecturing, assign students to small groups
with one problem each. Groups could be instructed to
develop and present a dramatization of the problem and
the solution to the class.

Solutions to Practice Problems
Student Textbook Page 711

1. Problem

Suppose that a sample of beef broth initially contains 
16 bacterial cells. After 4.0 h, there are 1.6 × 106 bacterial
cells in the sample. Assuming that the bacteria reproduce
at a constant rate, calculate the growth rate of the
bacterial population for the given time interval.

What Is Required?

You must determine the growth rate (gr) of the bacterial
population for the given time.

What Is Given?

The values required to calculate the change in population
size (�N): The original number of bacterial cells was 16.
The final number of bacterial cells is 1.6 × 106.
The change in time (�t) is given as 4.0 hours.

Plan Your Strategy

Calculate �N.

Calculate gr = �
�
�
N
t
�.

Act on Your Strategy

Step 1

�N = (1.6 × 106 bacteria) – 16 bacteria

= 1 599 984 bacteria

Step 2

gr = �
�
�
N
t
�

= 1 599 984 bacteria /4.0 h

= 399 996 bacteria/h

= 4.0 × 105 bacteria/h

2300 deer – 2000 deer
���

2000 deer

2300 deer – 2000 deer
���

1 year
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Answers to Questions for Comprehension 
Student Textbook page 711

Q8. The biotic potential (r) of a population is its highest
possible per capita growth rate.

Q9. Four factors that determine the biotic potential of a
species are 

(1) the number of offspring per reproductive cycle;

(2) the number of offspring that survive long enough to
reproduce;

(3) the age of reproductive maturity and the number of
times that the individuals reproduce in a life span;
and

(4) the life span of the individuals.

Q10. An exponential growth pattern is a growth pattern that
begins with a brief lag phase (slower growth), followed
by much more rapid growth as the number of
individuals capable of reproducing continues to increase.
This type of growth pattern has a J-shaped curve on a
line graph.

Q11. A population growing at its biotic potential would be
expected to follow an exponential growth pattern. In the
beginning, the growth of a small population is slow since
only a few individuals reproduce. The small initial
population constitutes the “lag phase,” shown by a gentle
slope in the curve. As more organisms reproduce, the
population will grow in greater and greater quantities,
exhibited by a steep increase in the growth curve. Because
the birth rate during this phase of exponential growth is
much greater than the death rate, the population size
increases rapidly. 

Student Textbook page 712

Q12. Carrying capacity (K) is the theoretical maximum
population size that an environment can sustain over an
extended period of time. It represents the number of
individuals in a population that can live in a given
environment without depleting the resources they need
or harming their habitat or themselves.

Q13. Density-dependent factors are biotic; that is, they are
directly related to living organisms. These factors have a
greater impact when population density is high.
Examples of density-dependent factors include disease
and parasites (which spread more rapidly in a dense
population), scarcity of resources due to intense
competition, and increased predation, since a dense
population means there is an abundance of prey for
predators. This differs from density-independent factors,
which are abiotic and limit the growth of a population,
regardless of its size or density. They include extreme
temperatures, drought, floods, forest fires, and
destruction of habitat through human intervention. 

Q14. Environmental resistance to population growth refers to
the combined effects of interacting limiting factors.
Environmental resistance prevents a population from

growing to its biotic potential and determines the
carrying capacity of the habitat.

Student Textbook page 713

Q15.

Thought Lab 20.2: What Limits the 
Growth of Grizzly Bear Populations?

Student Textbook pages 714-715

Purpose
The status of the grizzly bear in Alberta is listed as May be at
Risk. While numbers have been increasing, they have not
reached the population goal of 1000 bears. This activity
reinforces the concepts learned in Section 20.1 and is used to
make students aware of how human activities affect the grizzly
bear population

Outcomes 
■ 30-D3.2s
■ 30-D3.3s
■ 30-D3.4s
■ 30-D3.1sts
■ Scientific Inquiry
■ Stewardship

Advance Preparation

When to Begin What to Do

2 days before ■ arrange access to school
computers if using these
facilities 
Photocopy BLM 20.1.8:
Thought Lab 20.2

r-selected life strategies K-selected life strategies 

live close to their biotic
potential

live close to the carrying
capacity of their environment

many offspring per
reproductive cycle

few offspring per reproductive
cycle 

offspring receive little or no
parental care

one or both parents care for
their young. 

short life span long life span 

early reproductive age later reproductive age

dependent on favourable
environmental conditions

not dependent on favourable
environmental conditions 
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■ Some gifted students may have difficulties with the grey areas and
indistinct boundaries surrounding some of the concepts in this unit.
These students may benefit from an exploration of the more
rigorous treatment such concepts receive in books on ecology.
Have a few introductory university ecology texts around for these
students to explore. Artistic students may appreciate the
opportunity to illustrate some of the interactions in graphic art form,
or to analyze their favourite graphic art (comic) book for
interactions. 

■ The heavy terminology used in this section will be a bit daunting for
ESL students. To check for understanding, ask them to give an
illustration of each interaction involving species from their native
country. Provide your resource teacher or ESL teacher with a list of
terms well ahead of time so students can become familiar with
them before starting this section. Visually impaired students may
benefit from gently touching plants being grown in the experiment
on competition, or claws and teeth of predators. Students in
wheelchairs may require a lower than normal lab area so they can
reach materials and assist in conducting the investigation.

Answers to Questions for Comprehension 
Student Textbook page 719

Q16. Intraspecific competition is the competition for resources
among members of the same species in a community.
Interspecific competition is the competition for resources
between two or more different species in the same
community.

Q17. When there is competition for limited resources (e.g.,
water, light, nutrients, nesting locations, mates), usually
the best-adapted individuals get the most access to the
resources and survive to reproduce. When the resources
are abundant, almost all individuals will get what they
need to survive and reproduce. When the carrying
capacity of a habitat is reached, the less well-adapted or
less healthy individuals will fail to thrive and are unlikely
to reproduce, cutting the growth rate of the population. 

Q18. When a non-native species competes with a native
species, either the native species can out-compete the
non-native species and the latter will die out, or the non-
native species can out-compete the native species, which
will die out.

Biology File: Web Link
Student Textbook page 719

Gause’s findings confirm that no two species can successfully
occupy the same niche. One species will always have an
advantage that enables it to out-compete the other for the
necessary resources (light, nutrients, water, space) and
effectively shut out or exclude the losing species from the
habitat.

Investigation 20.A: Interspecific and 
Intraspecific Competition Among 
Seedlings

Student Textbook pages 720–721

Purpose
Students will design and perform investigations to test the
effects of intraspecific and interspecific competition on the
growth of seedlings. 

Outcomes 
■ D2.1s
■ D2.2s
■ D2.4s

Advance Preparation

Time Required 
■ 90 minutes over two weeks (30 minutes to design both

experiments, 20 minutes to set up both experiments, two or
more 10 minute sessions to record observations and clean
up, and 20 minutes to complete Conclusions questions)

Helpful Tips 
■ Use BLM 20.2.1: Investigation 20.A to support this

activity. Modify as necessary.
■ A week before the investigation, check the viability of some

of the seeds by placing a few of them in a damp, folded
paper towel. Check the seeds over the next day or two to
see if they have germinated.

■ Before students plan their investigations, remind them that
the prefix, inter, means “among” or “between,” and the
prefix, intra, means “within.”

■ Students should count the number of seedlings of each type
in every pot. One method of measuring seedling growth is
to cut the seedlings off where they come out of the soil, and
then measure their total “wet” biomass. Another method is

Apparatus Materials

■ ruler
■ scissors
■ balance

■ seeds (such as basil,
marigold, radish, grass,
lettuce, bean, or clover
seeds)

■ vermiculite or potting soil
■ flower pots

When to Begin What to Do

1 week before ■ Buy fresh seeds and collect
other materials 

■ Photocopy BLM 20.2.1:
Investigation 20.A
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light, and room to grow. Planting different ratios of adult
plants in a garden plot and measuring the amount or rate
of growth of individual plants, or the biomass of each
population could test this hypothesis. 

Assessment Options 
■ Collect and assess students’ data tables, graphs, and

answers to Analysis and Conclusion questions.
■ Use Assessment Checklist 1 Designing an Experiment

and/or have students complete Assessment Checklist 4
Performance Task Group Assessment, from Appendix A.

Biology File: Try This
Student Textbook page 722
The aim of this exercise is to help students understand that
scientific terminology can sometimes hinder communication
as much as help it. In these situations, for instance, the
classification of the “winning” animals is very much a matter
of perspective. In fact, some ecologists find terms such as
predator and prey to be unnecessarily limiting and prefer,
instead, to describe “predator-prey” relationships in terms of
exploitation. If students’ responses to this exercise are to be
assessed, either formally or informally, all reasonable and well-
reasoned answers should be accepted.

Answers to Questions for Comprehension 
Student Textbook page 722

Q19. In producer-consumer relationships, consumers drive the
natural selection of the producers in that those producers
able to avoid being chosen by consumers for eating are
more likely to survive and reproduce. Likewise, the
scarcity or protective adaptations of producers limit the
population of consumers that depend on them.

Q20. One hypothesis to explain hare-lynx population cycles is
that predator-prey interactions cause the cycles.
According to this hypothesis, increasing numbers of the
prey population will cause an increase in the number of
the predator population (due to greater food supply),
which will eventually lead to a decrease in the number of
prey, followed by a corresponding reduction in the
predator population. Another hypothesis is that greater
numbers of hares deplete their food supply, leading to
lower quantity and quality of available food, which leads
eventually to a population crash.

Student Textbook page 723

Q21. protective coloration

Q22. An organism displaying Batesian mimicry deters
predators by looking like another species that is well-
defended. The species it is mimicking may be
unpalatable, harmful, or poisonous, but the mimic is
not. Instead, it relies upon its similarity to the other
species to deter predators. Müllerian mimicry is a co-

evolved defense mechanism where two or more species
that are poisonous, harmful, or unpalatable benefit by
mimicking each other.

Biology File: Web Link
Student Textbook page 723

Scientists John Rendler from James Cook University in
Australia and David Reznick from the University of California
at Santa Barbara have conducted long term studies of guppy
populations in streams. Their results provide evidence for the
evolution of guppy populations in response to predation
pressures. For example, guppies in habitats where there are
fewer total predators tend to have fewer, but larger, offspring
compared to guppies in habitats with intense predation. In
habitats where predation is intense, guppies tend to have
colours that camouflage them. Where predators are fewer,
male guppies tend to be brightly coloured. Have students
predict how variables such as the density of predators in a
habitat will affect a guppy population over time. Students can
test their predictions using a simulation such as that at
http://www.pbs.org/wgbh/evolution/sex/guppy/

Figure 20.17
Student Textbook page 724

As the text notes, there are few examples of true
commensalism. As the bison and cattle both benefit when the
cowbirds eat insects that are living on the bison’s fur and skin,
the relationship is actually one of mutualism. 

Answers to Questions for Comprehension 
Student Textbook page 725

Q23. Symbiosis is the direct or close relationship between
individuals of different species that live together. The
relationship can be mutual, parasitic, or commensal.

Q24. Students will most likely choose either lichen or Acacia
trees/ants. In lichen, the algal partner photosynthesizes,
providing food for itself and the other partner, a fungus.
The fungus provides protection from the elements for the
alga. In Acacia trees, the leaves produce food (protein and
sugar) that stinging ants consume, and thorns provide a
living space for the ants. The ants attack other herbivores
that would feed on the tree and remove branches of other
plants that would compete with the Acacia for light.

Q25. Commensalism is a symbiotic relationship in which one
partner benefits and the other neither benefits nor is it
harmed.

Q26. In a parasitic relationship, one partner benefits at the
expense of the other. This is the only symbiotic
relationship that results in harm to one of the partners.
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are destroyed. You can accomplish this by soaking the
mason jars and their contents in 10 percent bleach for 30
minutes in a fume hood, and then washing the bleach
solution down the sink in a fume hood. Alternatively, you
could microwave the jars and contents to boiling (at least
four minutes). Only use bleach where there is good
ventilation, as it gives off chlorine gas under certain
conditions. 

Answers to Analysis Questions 
1. Students might have chosen to test the effect of

temperature, aeration, light, or some other factor on the
microbial communities.

2. Students may have observed that layers of “scum”
developed on the surface of the water over time, that the
water became more or less cloudy, or that the layer at the
bottom of the jar turned darker. Also, they may have
noticed that the micro-environments started to smell
different over time. In the oxygen-poor micro-
environments, students may have observed gas bubbles
floating up from the bottom of the jar due to microbial
decomposition of organic matter. By studying samples with
the microscope, students probably found that samples of
pond water taken at specific depths in the jar contained
different types of organisms, and that over time, the relative
numbers of each type of organism changed. 

Answers to Conclusion Questions
3. Students’ answers will depend on the environmental

factor that they tested, although in each case, they should
have observed changes in the composition of the
microbial community over time.

4. Students may speculate that populations of predators (e.g.,
amoebae) grew in response to an increased density of prey
(e.g., bacteria or diatoms). Interspecific competition may
have limited the growth of certain populations, allowing
other populations to increase in size.

5. Students will have tested different environmental factors,
such as the effect of temperature, aeration, light, or some
other factor on the microbial communities.

Answers may refer to changes in density of particular
species, the relative numbers of each type of species, and
specific depths at which different densities of species were
found.

6. Low levels of oxygen would have slowed the growth of
oxygen-dependent organisms, such as Paramecium, and
possibly encouraged the growth of anaerobic bacteria.
Similarly, at fridge temperature, the growth of many
populations would have been inhibited. Other species,
however, would have thrived in cool temperatures. The
absence of light would have slowed the growth of
photosynthetic organisms such as green algae, diatoms,
and cyanobacteria.

Assessment Options 
■ Collect and assess students’ observations (such as scientific

drawings) and answers to Analysis and Conclusions
questions.

■ Use Assessment Checklist 1 Designing an Experiment, from
Appendix A, to evaluate the design of the students’
experiments.

■ Have students complete Assessment Checklist 3
Performance Task Self-Assessment and Assessment Checklist
4 Performance Task Group Assessment from Appendix A.

Biology File: Web Link
Student Textbook page 728

According to the Virtual Museum of Canada
(virtualmuseum.ca), First Nations people used fireweed on
burns and other skin conditions. They also used it to make a
tea that helped soothe gastro-intestinal and bronchial
problems. In addition, the firewood shoots were eaten as a
vegetable, and young leaves can be added to salads.

Answers to Questions for Comprehension 
Student Textbook page 728

Q27. Succession is the sequence of invasion by and
replacement of species in an ecosystem over time, as a
result of abiotic and biotic factors.

Q28. (a) Primary succession establishes soil in environments in
which no life is present, such as bare rocks left behind
by a retreating glacier or on a hardened lava bed.
Secondary succession refers to the recolonization of
an area after an ecological disturbance, such as a
forest fire, flood, or agricultural activity. Soil is
already present in such cases.

(b) The first species to colonize an area and initiate
succession is considered to be the pioneer community.
As succession progresses, one species replaces another.
The latecomers in the process form a climax
community that will remain relatively stable if there
are no major environmental changes.

Thought Lab 20.3: Testing the Classical 
Model of Succession

Student Textbook pages 729

Purpose
Students will analyze data and formulate hypotheses to test
the classical chronological model of succession.

Outcomes 
■ 30-D2.3k
■ 30-D2.1sts
■ 30-D3.1sts
■ Scientific Inquiry
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populations as rapidly growing population, stable, or in
decline?

■ The overhead masters and reinforcement tools prepared for
this section are listed below. You will find them with the
Chapter 20 BLMs on the CD that accompanies this
Teacher’s Resource or at www.albertabiology.ca, Online
Learning Centre, Instructor Edition, BLMs.

Number (Type)
20.3.2 (HAND) Investigating Human Population Growth
20.3.2A (ANS) Investigating Human Population Growth
Answer Key
20.3.4 (OH) Age Pyramids, 2000: Democratic Republic of
Congo, Sweden, Germany
20.3.5 (HAND) Age Structure, 2006: Alberta,
Newfoundland and Labrador, Nunavut
20.3.5A (ANS) Age Structure, 2006: Alberta,
Newfoundland and Labrador, Nunavut Answer Key

■ Gifted students will likely be rather indignant over the impact
humans have on the environment and other species. They tend
to have a highly developed sense of justice. Give them
opportunities to exercise that sense of justice by initiating a new
environmentally friendly activity in the school aimed at reducing
paper use, electrical use, heating, or waste production. They
might like to get involved in supporting an endangered animal or
plant species through fund raising or public awareness
enhancement. Connect with the Alberta Wilderness Association
for information and available programs. 

■ Asian or African countries can be valuable resources with
regards to simpler life styles that have a lesser impact on the
environment. Compare how they may have done things in their
native country, and how things are done here. 

Answer to Question for Comprehension 
Student Textbook page 731

Q29 Sustainability refers to the concept of living in a way that
meets our needs without compromising the health of
future generations or the health of the planet.

Thought Lab 20.4: Biological Control or 
Damage Control?

Student Textbook pages 732

Purpose
Students will investigate the success of using biological
controls to eliminate or control invasive species.

Outcomes 
■ 30-D2.1sts

■ 30-D2.3s
■ 30-D3.1sts
■ Scientific Inquiry

Advance Preparation

Time Required 
■ Allow students 2–3 days to research their topic
■ Allow one class for presentations

Helpful Tips 
■ Use BLM 20.3.1: Thought Lab 20.4 to support this

activity. Modify as necessary.
■ Potential helpful web sites include:

http://www.nps.gov/plants/alien/fact/canu1.htm
http://www.invadingspecies.com/Programs.cfm?A�Page&
PID�24
http://res2.agr.ca/lethbridge/weedbio/agents/arhicon_e.htm

■ A second option is to have students work through the
Thought Lab on their own.

Answers to Analysis Questions 
1. Students will use the information from the chart to

describe their relationship as either predatory or parasitic.

2. It is beneficial when the biological control agent destroys or
controls the invasive population. The disadvantage is when
the biological control agent also destroys native species.

3. Answers will depend on the interaction given, from very
effective (e.g., the cactus moth in Australia) to not useful
at all (e.g., the cane toad in Australia).

4. Students may suggest that biological controls that were very
specific (the cactus moth for the cactus and the leaf beetle for
the purple loosestrife) were successful. The agents that were
not specific (like the cane toad for the sugar cane pest and the
seed-head weevil for the musk thistle) were not as successful

Assessment Options 
■ Use Assessment Checklist 4: Performance Task Group

Assessment in Appendix A to evaluate the performance of
each group.

When to Begin What to Do

3 – 5 days before ■ Arrange access to the
library and/or computer
resources in the school

■ Prearrange groups and
assign a scenario to each
group to give students time
for research

■ Photocopy BLM 20.3.1
Thought Lab 20.4
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7. The greater the per capita growth rate, the greater the
steepness of the curve.

8. The greater the initial size of the population, the greater
the steepness of the curve.

9. A negative per capita growth rate indicates that the
population is declining. The growth curve would be
decreasing instead of increasing.

10. Ethiopia, India, and Nigeria are undergoing exponential
growth.

11. The populations of Germany and Greece are decreasing.
The population growth of Canada and Finland is slowing
down.

12. Canada, Finland, Greece, and Germany would be
considered industrialized countries. Population growth in
these countries is slowing down or decreasing. Ethiopia,
India, and Nigeria would be considered less industrialized
countries. Population growth in these countries continues
to increase exponentially.

Assessment Options 
■ Collect and assess students’ answers to Analysis questions.

Answers to Questions for Comprehension 
Student Textbook page 735

Q30. An age pyramid is a tool that helps demographers assess
a population’s potential for growth.

Q31. An age pyramid is a stack of layers representing different
age categories (usually in five year intervals) showing the
percentage of males on the left and percentage of females
on the right in each layer. The structure of an age
pyramid makes it easy to see the proportion of a
population in each of three stages of development,
defined as the pre-reproductive stage (0-14 years),
reproductive stage (14-44), and post-reproductive stage
(45 and older).

Biology File: Web Link
Student Textbook page 736

According to the World Population Clock overseen by the
Population Reference Bureau of the United Nations
(www.prb.org), each day in 2006 the world population
experienced 375,439 births and 154,577 deaths, for a natural
increase of 220,862 per day. The natural increase in
population for each minute of 2006 was estimated to be 
153 people.

Section 20.3: Review Answers
Student Textbook page 737

1. Common answers may include lack of food, clean water,
or living space, as well as increased occurrence of disease
and violence. Students should be able to justify their
choice in terms of global impact of the influence.

2. Because it has the greater population, a reduction in
growth would result a larger drop in numbers of births in
Brazil than in Turkey. However over time, the impact on
Turkey would be greater, because it would experience
fewer and fewer births from a shrinking (and already
lesser) number of women of reproductive age.

3. As with all other organisms, population density
contributes to vulnerability to threats such as disease. The
more dense the population, the easier it is to transmit
disease among individuals, and it is also likely that
resources of all kinds e.g., medicines, healthcare workers,
and medical equipment, will be in more demand and
supplies may be under pressure.

4. (a) The age pyramid for Canada could be described as
being rectangular or somewhat like an upside-down
triangle. The age pyramids for Ethiopia and India are
upright triangle-shaped.

(b) Based on the age pyramid for 2005, the birth rate in
Canada is higher than the death rate, however this
situation may reverse as the generation in their
middle years ages. Based on the age pyramids for
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