
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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Ethiopia and India for 2005, these countries’ birth
rates are much higher than their death rates.

(c) Without increased immigration or an increase in the
birth rate in Canada, its population could decline.
Otherwise, its population size would remain the
same. The large proportion of young people in both
Ethiopia and India suggests that their populations will
continue to increase substantially in the future. India’s
population growth may slow sooner than Ethiopia’s,
since the birth rate in India seems to be stabilizing.

Connections (Social and Environmental
Contexts) Helping Hippos and Humans

Student Textbook page 738

Teaching Strategies
■ While the sanctuary is designed to protect the hippos and

their habitat, it is also designed to bring economic benefit
to the local region. Ask students if they feel this is a
reasonable trade-off or if the hippo community should be
left alone. Some students may wish to investigate the
policies designed to protect Canada’s national and
provincial parks, many of which also combine
environmental protection with economic goals, and relate
what they find out to the experience at the hippo
sanctuary.

■ Ask students to consider if the researchers at the Calgary
Zoo could benefit from their interaction with the WCHS.
If they feel there is no benefit, should the zoo still do these
kinds of outreach programs?

Answers to Connections Questions
1. The WCHS helps the locals meet economic goals through

ecotourism and by allowing Wechiau residents to
continue to fish in the Black Volta River. The proceeds
from ecotourism also help residents meet social goals,
such as building new schools and drilling new boreholes
for drinking water. In addition, residents have been
learning about local biodiversity. At the same time, the
WCHS helps protect the hippos as well as numerous
other species in the ecological community.

2. Students may suggest that when a community has a sense
of ownership in a conservation project, they are more
likely to actively and willingly participate. Also, a local
community may have special knowledge about a
particular habitat or species that could be drawn on to
develop a more effective conservation program.
Furthermore, the conservation program is more likely to
last if the local community can continue to run the
program on their own.

3. For more information, students can visit:
http://www.calgaryzoo.org/AboutTheZoo/ConservationO
utreach/

The Conservation Outreach Department of the Calgary
Zoo is actively involved in efforts to protect tree kangaroo
species and snow leopards (Panthera uncia) in Asia, and
grey wolves, grizzly bears, and whooping cranes in North
America. The department is also working to protect the
endangered African wild dog (Lycaon pictus). In addition,
the Calgary Zoo is a “sister zoo” of the Guyana Zoo in
South America, an area that contains a large portion of all
biodiversity on Earth but has very limited economic
resources to devote to conservation. Although many of
the species Conservation Outreach works to protect lie
outside Canada’s borders, these species are unique in the
world, and so many Canadians support protecting them.
As Conservation Outreach continues to help more people
around the world learn more about the significance and
vulnerability of biodiversity, more species and ecosystems
can be protected.

Chapter 20: Review Answers 
Student Textbook pages 740–741

Answers to Understanding Concepts Questions 
1. Student answers may include the following: 

■  Population crash if carrying capacity of the
environment is exceeded

■  Intraspecific and interspecific competition for limited
resources such as food

■  An increase in parasites or disease
■  Human intervention such as pesticide spraying or

addition of toxins to the environment

■  Increased predation
■  Abiotic/density-independent factors such as harsh

weather (a particularly cold winter or hot summer), fire,
drought, or flood

2. Student responses should include the names of the
species, a description of the environment, the nature of
the competition (e.g., the factors that were in contention),
and evidence of a drop in population size of one species.

3. Births (b), immigration (i), deaths (d), and emigration (e)

4. Dp � �
N
V

�

�

� 5 Paramecia/drop

N(40 mL sample) � (5 Paramecia/drop)(20 drops/mL)(40 mL) 

� 4000 Paramecia

5. The birth rate must be greater than the death rate.

6. The two types of symbiotic relationships are parasitism
and mutualism. The bacterium is acting as a parasite in
the first case (where it produces an ulcer) because the
bacterium benefits and the host is harmed. In the second

(4 � 6 � 5 � 3 � 6 � 6) Paramecia
����

6 drops
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