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Visualizing Key Ideas 

(j) False. Decomposers do not release energy
that is cycled back to plants, but they do
release nutrients. 

(k) True

Checking Concepts 

3. (a) Tundra; (b) desert; (c) grassland; (d) tun-
dra; (e) tropical rainforest; (f) boreal forest 

4. Sample answers: An example of a structural
adaptation for the tundra is a compact body
which conserves heat. An example of a physio-
logical adaptation is that organisms grow more
slowly; for example, butterflies have a very
long life cycle. A behavioural adaptation in the
tundra is migration or hibernation.

5. (a) iv ecosystem; (b) v population; (c) iii
organism; (d) i community; (e) ii species

6. The ecological hierarchy in order from small-
est to largest is: organism, species, population,
community, ecosystem.
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1. You may wish to distribute BLM 1-48, Visualizing Key Ideas, for students to use in recording their
answers.

Using Key Terms

2. (a) True 
(b) True 
(c) False. In commensalism, both species benefit.

Or In predation, one species is harmed and
the other species benefits.

(d) False. The top carnivores have the least
energy because the energy available to
organisms decreases from trophic level to
trophic level. 

(e) True 
(f) False. Only nutrients can be recycled in an

ecosystem. 
(g) True
(h) False. The input energy required from the

Sun for photosynthesis is not given off as
light energy in respiration. Light energy is
required for photosynthesis. 

(i) False. Phosphorus cycles only between the
land and the biotic components. 



7. (a) Mutualism; (b) mutualism; (c) parasitism;
(d) predation; (e) mutualism 

8. Students’ answers will vary. The answer should
reflect the flow of energy from the Sun to pro-
ducers to primary consumer to secondary con-
sumers and then top consumers.

9. Detrivores obtain nutrients from dead plant
and animal matter and waste. An example is
the earthworm. Omnivores are both primary
and secondary consumers that eat living plant
and animal material. Herbivores are primary
consumers that eat only plant material.

10. (a) Carbon is required by plants for molecules
such as DNA, carbohydrates, and proteins. 

(b) Nitrogen is required by a plant for mole-
cules of DNA and proteins. 

(c) Phosphorus is required by a plant for
energy-carrier molecules and is found in
DNA.

11. Marine organisms contribute to carbon stores
by producing calcium carbonate, which is
added to the stores when it eventually
becomes part of sedimentary rock. 

12. Students’ answers will vary as it depends
where the student starts in the carbon cycle.
Sample answer: Starting out in the atmosphere
as carbon dioxide, the carbon atom enters the
leaf and through photosynthesis becomes part
of a carbohydrate molecule in a green plant.
The plant is eaten by an animal and becomes
part of the muscle protein. When the organ-
ism dies, decomposers such as bacteria break
down the animal tissue and through cellular
respiration the carbon dioxide is returned to
the atmosphere. Through photosynthesis of
marine algae, the carbon becomes carbohy-
drates for marine organisms. With decay, the
carbon becomes dissolved in the water, is
incorporated into shells, becomes marine sedi-
ment when the organism dies, and eventually
is locked into sedimentary rock.

13. (a) The role of bacteria in nitrogen fixation is
that bacteria convert nitrogen gas into
ammonium.

(b) The role of bacteria in nitrification is that
bacteria convert ammonium to nitrate.

(c) The role of bacteria in uptake of nutrients
is that bacteria change nitrogen into
nitrates, which can be taken up by the
plants with water intake in their roots.

(d) The role of bacteria in denitrification is
that bacteria can convert nitrate back to
nitrogen gas.

14. Persistent organic pollutants such as DDT
bioaccumulate in tissue and reduce reproduc-
tive potential in organisms, suppress the
immune system, and affect the nervous system.

15. PCBs bioaccumulate and biomagnify when
microscopic plant and algae (phytoplankton
and zooplankton) take in PCBs and these
organisms are eaten by small invertebrates.
The PCBs are stored in fat tissue. When these
organisms are eaten by small fish, the concen-
tration of PCBs becomes even greater as the
PCBs can remain in the body for decades.
When salmon eat the small fish, the PCBS
become further concentrated in the salmon
tissue, and when orcas eat the salmon the
PCBs accumulate in the blubber. When the
orca burns the fat for energy, the PCBs are
released into the orca’s system, causing harm.

16. (a) The harmful effects on humans of lead are
anemia, nervous system damage, sterility in
males, low fertility in women, impaired
mental development, and kidney failure. 

(b) The harmful effects on humans of cad-
mium are lung cancer, infertility, and dam-
age to the central nervous system, immune
system, and DNA. 

(c) The harmful effects on humans of mercury
are nerve cell, heart, kidney, and lung dam-
age, and suppression of the immune system. 

17. Natural selection
18. Two abiotic factors that influence ecological

succession are nutrient and soil availability.
Other factors include light availability. 

19. Primary succession differs from secondary suc-
cession since in primary succession there is
only rock and no previous life, available nutri-
ents, or soil, but in secondary succession nutri-
ents and soil are already available, there was
life there previously, and there still may be
some life still in the soil.

20. Lichen and moss spores become embedded in
cracks in the rock, and they are able to release
chemicals that break down the rock and
release nutrients. Along with these chemical
changes are physical changes as the rock is
exposed and wears away and more nutrients
are released. Changes in biotic and abiotic
conditions create changes in plant life and
then changes in animal life as plants attract
animals. The decay of these plants adds
organic matter to the developing soil.
Gradually, new populations of micro-
organisms, plants, and animals create new
biotic and abiotic conditions. 
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21. Ecologists now think climax communities are
continually changing since climates continu-
ally change over time, so therefore biotic and
abiotic factors change over time. For example,
long ago most of British Columbia was once
covered in ice, then there was a warm period,
and then it was covered in ice again.

22. Natural disturbances, such as forest fires, can
increase the biodiversity of the area as large
trees that shaded the forest floor are lost in the
fire. An area redeveloping after a fire contin-
ues to attract new organisms as the abiotic and
biotic conditions continue to change. 

23. Introduced invasive species alter a habitat by
changing its structure or composition. They
may change the light levels, decrease the
amount of dissolved oxygen in water, change
soil chemistry, and increase soil erosion. They
can upset the balance of nutrient cycling, pol-
lination, and energy flow. 

Understanding Key Ideas 

24. (a) Temperate rainforest biomes are wetter
and cooler than the temperate deciduous
biomes because of ocean currents, wind
currents, and mountain ranges along the
coast.

(b) The tropical rainforest biome is wetter and
warmer than the boreal rainforest biome
because the tropical rainforest is found
close to the equator where the Sun’s rays
are direct and temperatures are higher.
There is more rain since moist air quickly
condenses into clouds and falls again. 

(c) The permanent ice biome is much drier
and colder than the temperature grassland
biome because in the north it is too cold
for water to be picked up into the air. Also,
the Sun’s rays are at too much of an angle.

25. Any two of: by camouflage or by secreting
bad-tasting or toxic chemicals. 

26. The habitat of a squirrel may be in a nest in a
hole in a tree. The niche of a squirrel includes
not only where it lives but also what roles it
plays in the ecosystem. The squirrel may bury
acorns far away from the parent tree, and the
acorns may grow into new trees. The squirrel
may be eaten by a fox. Decomposers may feed
on its dead body and return nutrients to the
ecosystem. These are all part of the squirrel’s
niche. 

27. Flow charts will vary but should show connec-
tions between plants (producers) and photo-
synthesis and cellular respiration, connection
between animals (primary consumers) and cel-
lular respiration, and connection between
decomposers (secondary consumers) and cellu-
lar respiration.

28. Herds of large mammals can survive in grass-
land biomes if they are herbivores. Grassland
has a large amount of biomass, and since her-
bivores are at a low trophic level as primary
consumers, there is less energy loss.

29. (a) The energy from the Sun is used in the
process of photosynthesis to convert car-
bon dioxide into carbohydrates.

(b) Carbon is released as carbon dioxide when
carbohydrates are burned for energy in the
process of respiration.

(c) Carbon locked in molecules of carbohy-
drates, proteins, and DNA is returned to
the atmosphere when bacteria use these
molecules from dead organisms for energy
in cellular respiration. The carbon enters
the atmosphere as carbon dioxide. 

(d) Ocean mixing brings dissolved carbon dioxide
to the surface where it escapes into the
atmosphere. Some carbon dioxide sinks to
the bottom and becomes trapped in sediment.

30. Carbon returns as carbon dioxide to the
atmosphere when fossil fuels are burned. 

31. These plants are able to fix nitrogen and could
cause an overproduction of nitrogen, which
could run off into watersheds and cause
eutrophication. Eutrophication kills fish. 

32. River temperatures can affect salmon popula-
tions when fry are killed. Bears eat salmon as a
source of protein. Without protein, they will
have less reproductive potential and their
immune systems could also be affected. 

33. One part per million would be more concen-
trated as this means 1 molecule in 999 999
parts of another molecule. One part per billion
means 1 molecule in 999 999 999 parts of
another molecule.

34. DDT would be toxic at the secondary 
consumer level. 

35. If a bird had characteristics that enabled it to
better survive in its environment, then it would
be able to reproduce and carry these traits to the
next generation. This is natural selection.
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36. A mature old-growth forest does not have as
much growth on the forest floor because the
taller older trees shade out and restrict smaller
trees from growing. 

37. Water contamination from mining contains
heavy metals, which affect the fertility rates
and immune systems of organisms. Heavy
metals are toxic to many organisms at very low
levels, and these chemicals bioaccumulate as
you go up the food chain.

Thinking Critically 

38. (a) With fewer predators, the seal and penguin
populations will increase initially and the
fish will decrease as the seals and penguins
eat the fish. If too many fish are eaten and
there are no other food sources for the
penguins and seals, their numbers will then
decline, which may eventually cause an
increase in the fish population. 

(b) If the whale population increased, the pen-
guin and seal population would decrease.
The fish population would increase, but if
there were not enough krill, fish numbers
would eventually decrease as there would
be insufficient food.

39. An adaptation of plants to escape predators is
that the resin secreted by the lodgepole pine
stops pine beetles from damaging the tree.

40. The energy stored in tissues of top carnivores
is used by decomposers. Decomposers burn
the molecules in cellular respiration and the
energy will be lost to the ecosystem.

41. Large carnivores have a greater chance of
becoming extinct since the bioaccumulation of
heavy metals and persistent organic pollutants
biomagnifies in large carnivores. Also, large
carnivores need larger areas to feed, to defend
themselves, and to find a mate. Destruction of
habitats affects all of these.

42. Some human activities, such as fossil fuel
burning, overload nutrient cycles. Overloads
of carbon dioxide cause climate change.
Overloads of nitrogen and phosphorus cause
eutrophication. Some activities, such as clear-
ing land for agriculture, deplete nutrients as
the soil erodes. 

43. If lethal levels of a heavy metal bioaccumulate
in a keystone species, the entire ecosystem
may feel the effects. It may affect not only
biotic but abiotic factors as well. For instance,
the salmon is a keystone species. Prey numbers
as well as predator numbers will be affected.

Since bears carry salmon carcasses into the
forest, nitrogen levels as well as the popula-
tions of trees will be affected. 

Developing Skills 

44. (a) The climatograph is of Sydney, Australia.
The students should conclude that this
location is in the southern hemisphere
because it is coldest in June and July.
Students should predict it to be temperate
deciduous forest. 

45. Sample answer: (a) My hypothesis would be: If
I apply increasing concentrations of phosphate
on plants, then I will be able to determine the
optimum phosphorus level for healthy plant
growth. In the design of the experiment, the
following would be controlled: the same
species of tomato plants, the same size of pots
and amount of soil in each pot, the same
amount of light received, the same amount of
water given to each plant.

Applying Your Understanding 

46. B
47. D
48. C
49. C 
50. A
51. B 
52. C
53. B
54. D
55. C
56. B
57. C
58. D

Pause and Reflect Answer 

Answers will vary but should reflect the concept that
the ecosystem is a tightly woven web of related biotic
and abiotic interactions and that a change in one
thread of the ecosystem will be felt in other parts of
the ecosystem. Students should also argue that pro-
tecting a neighbourhood habitat protects the diver-
sity of species and of genes in the habitat and every
ecosystem is worth protecting. 
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