
Advance Preparation
■ Teach the concepts of primary and secondary succession

the day before.
Photocopy BLM 20.2.6: Thought Lab 20.3

Time Required 
■ 45 -60 minutes

Helpful Tips 
■ Use BLM 20.2.6 Thouhgt Lab 20.3 to support this

activity. Modify as necessary.
■ The data presented in this activity conflicts with that

expected from the classical model of succession. Students
are asked to formulate a hypothesis and design an activity
that would accept or reject their hypothesis.

■ A good source of background information for this activity
can be found at the University of Calgary Kananaskis
Research Centre website: www.kfs.ucalgary.ca/ 
Follow the links to Education Programs.

Answers to Analysis Questions 
1. This is an example of secondary succession. Secondary

succession occurs after a fire or flood when there are
plentiful amounts of nutrients available in the environment.

2. The pine trees should be older than the spruce trees.

3. Take a core sample of the trunk close to the roots and
count the number of annual rings.

4. The original hypothesis would be incorrect. Both
populations started growing at the same time. One is not
replacing the other.

5. Competition for water, space, nutrients in the soil, and
predation from animals would all cause seedlings to die.

6. More lodgepole pine seeds successfully germinate than do
spruce seeds. (The rate of death is higher for spruce than
for pine in section A of the graph.)

7. Because more lodgepole pines seeds have germinated, there
is increased competition among the trees for nutrients and
light, leading to increased thinning of this species.

8. The shorter trees would die because the taller trees would
block the sunlight they require.

9.

Succession in this area is not following a chronological
pattern. The species growing together have different
growth patterns and are competing with one another for
resources.

10. Interspecific competition is more important to the pattern
of succession in the study area. All the species growing
together in the study area are competing for limited
resources. In time, some species will eliminate the others.

Answers to Extension Questions
11. The trees came to grow in the study area because their

seeds were previously in the area or were brought to the
area by wind or animals.

12. (a) A large disturbance like a forest fire would favour
those trees that require a lot of light to survive. A small
disturbance would favour the shade tolerant trees.

(b) All seeds present in the soil have the potential to
germinate.

(c) A lack of moisture would prevent all seeds from
germinating, no matter what species are present.

(d) The amount of nutrients in the soil would limit the
number of seeds that germinate, no matter what
species are present.

The most important factor in determining what
species will repopulate an area after an ecological
disturbance is “b,” the types of seeds in the soil. If the
seeds are not there, the plants cannot grow.

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

Extension questions.

Section 20.2: Review Answers
Student Textbook page 730

1. Interspecific competition is taking place. Reasons for
success of the white spruce could include that they have
tolerance for a wider variety of soils, are hardier in a
greater variety of moisture conditions, and have more
consistent reproduction. The lodgepole pine is an early
colonizer; its seed cones only open at temperatures
associated with forest fires. 

2. (a) A species often mimics the warning coloration of another
species to deter predators. Mimicry is achieved by natural
selection, as individuals with such colouring are more
likely to survive predation to reproduce.

(b) If the mimic does not mimic the behaviour of its
model, predators may realize that the mimic behaves
differently and use this difference to distinguish
between them.

(c) If the model species were eliminated, predators would
eventually realize that the mimic species was not well
defended (i.e., not poisonous, unpalatable, or
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harmful). Predation would increase and the
population of the mimic species would decrease.

3. Through natural selection, some individuals in a
population have a competitive advantage over other
members of their species; for example, some plants are
able to grow longer roots to absorb more water. These
individuals will be more likely to survive long enough to
reproduce and pass on their competitive traits to their
offspring. Similarly, members of an animal population
may compete with one another for food or shelter. Again,
the best-adapted competitors will be more likely to
survive and reproduce.

4. (a) parasitism

(b) commensalism

(c) mutualism

(d) mutualism

5. Succession is the sequence of invasion and replacement of
species in an ecosystem over time. It is driven both by
abiotic factors, such as climate, and by biotic factors, such
as interspecific competition for changing available
resources. Due to interspecific competition and the
changing habitat, some populations are better able to
survive and will replace those that are not. As the habitat
changes, the species of plants and animals change, and
community dynamics are in a continual state of flux.
Eventually the replacement process ends, and a stable
community of varied species develops. This community,
known as a climax community, will remain relatively stable
if there are no major environmental changes in the future.

6. Student answers should outline a general process of
succession. Answers should highlight an initial
colonization by annual herbs and grasses, as well as the
introduction of various insect, rodent, and bird
populations. Predators would soon be attracted to the site,
and bushes, shrubs, and trees would become established.
Students may mention that over time, shade tolerant
species would eventually replace the initial tree
population, but this would likely not occur within the
time span of ten years. Students may also mention specific
species they might see on the site that are local to the area
or already present in the neighbourhood. For instance, a
student may envision maple trees lining the street and
mention this species as a colonizer.

20.3 Sharing the Biosphere
Student Textbook pages 731-738

Section Outcomes
Students will:
■ explain why Canadian society supports research and

activities to achieve sustainability

■ evaluate and summarize the role of an interspecific
relationship in the deliberate introduction of a species for
biological control, and present a position on the issue

■ analyze data on human population growth rates in various
countries

■ predict Earth’s carrying capacity, and justify their position

Key Terms
sustainability
age pyramid

Biology Background
■ Human actions change communities. These changes may

be rapid and obvious, or slow and difficult to identify.
Science can be useful in helping us to understand the
changes and their causes.

■ Although new species arrive in new habitats naturally,
human activity has accelerated the number of species
introduced to new habitats, and the rate at which
introduction occurs. These introduced species can
devastate native species and crops that humans require to
survive. Using predators or parasites can control many of
these introductions, a procedure called biological control.

■ Scientists use principles of population ecology to attempt to
understand and predict what human populations will do.
Currently, the global human population is in an exponential
growth phase, and we cannot tell with certainty what will
happen in the future. Some parts of the world support
human populations that are stable. Age pyramids can be used
to help predict how governments should allocate resources,
and what the population will be in the future.

■ Amid a great deal of disagreement, estimates of Earth’s
human carrying capacity suggest values of around 10
billion people. Many factors affect this estimate, however,
and it may be impossible at present to predict a carrying
capacity with any confidence.

Teaching Strategies
■ Use BLM 20.3.2: Investigating Human Population

Growth to start a discussion with students on the
implications of the human growth curve on sustainable
development and personal lifestyles. Lead students toward
an understanding of how lifestyle has an impact on species
today, and on human populations in the future. This is an
opportunity to increase awareness and encourage students
to make changes in their lifestyles.

■ Alberta has a number of deliberately and accidentally
introduced species. Assign each student a species that has
been introduced into Alberta, and have them design a
presentation outlining the impact of the species, the
history of its introduction, and steps that are being or
could be taken to reduce the impact of the species.

■ Use BLM 20.3.5: Age Structure, 2006: Alberta,
Newfoundland and Labrador, Nunavut to graphically
illustrate three populations. Would students class the
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