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Ecology
Chapter summary – a reminder of the issues to be revised
Notes

1

Ecology is the study of organisms in relation to their
environment. An ecosystem, such as a lake or woodland, is a
stable and settled unit of nature, consisting of a community
of organisms interacting with each other and with their
surrounding environment. Ecosystems have the potential to be
sustainable over long periods of time.

2

A habitat is the locality in which an organism occurs.
A population consists of all the living organisms of the same
species in a habitat that have the chance to interbreed.
A community consists of all the populations within the
habitat. Species are groups of organisms that can potentially
interbreed to produce fertile offspring. Members of a species
may be reproductively isolated in separate populations.

3

Individual populations may initially grow exponentially, but
are prevented from doing so indefinitely by environmental
resistance. The non-living or abiotic factors which may
limit growth include climate, soil and topographical factors.
The living or biotic factors take the form of competition for
resources, and may involve predation (by carnivores) or grazing
(by herbivores), parasitism or mutualism.

4

Living things require energy to drive the activities of life,
but energy transfer through organisms is one-way. Species
have either autrophic or heterotrophic methods of nutrition.
Consumers are heterotrophs that feed on living organisms by
ingestion. In food chains, energy is passed from producers
(photosynthetic green plants) to primary consumers
(herbivores), to secondary and tertiary consumers (carnivores).
Each level of the food chain is called a trophic level.
Ultimately, all energy received as sunlight is lost to space as
heat energy.

5

Eventually all producers and consumers die and decay.
Detritivores are heterotrophs that obtain organic nutrients
from detritus by external digestion. Saprotrophs are
heterotrophs that obtain organic nutrients from dead
organisms by internal digestion.

6

Autotrophs and heterotrophs obtain inorganic nutrients from
the abiotic environment. The supply of inorganic nutrients is
maintained by nutrient cycling. Nutrient cycles, such as the
carbon cycle, show how matter circulates around an ecosystem.
These cycles have a biological component (when the element
is part of organisms) and a geochemical component (when the
element is in the soil, water or atmosphere).
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Ecosystems require a continual supply of energy to fuel life
processes and to replace energy lost as heat. Most ecosystems rely
on a supply of energy from sunlight. Light energy is converted
to chemical energy in carbon compounds by photosynthesis.
Chemical energy in carbon compounds is released in living
organisms through respiration and is converted to heat, which
cannot be converted to other forms of energy and is lost from
ecosystems. Energy losses between trophic levels restrict the
length of food chains and the biomass of higher trophic levels.

8

Continued availability of carbon in ecosystems depends on
carbon cycling. Autotrophs convert carbon dioxide into
carbohydrates and other carbon compounds. CO2 diffuses
from the atmosphere or water into autotrophs, and is produced
by respiration and diffuses out of organisms into water or
the atmosphere. Carbon dioxide is also produced by the
combustion of biomass and fossilized organic matter. Methane
is produced from organic matter in anaerobic conditions,
and is eventually oxidized to carbon dioxide and water in
the atmosphere. Peat forms when organic matter is not fully
decomposed because of acidic or waterlogged conditions.
Partially decomposed organic matter from past geological eras
has been converted into fossil fuels. Reef-building corals and
molluscs have hard parts composed of calcium carbonate that
can become fossilized as limestone.

9

Concentrations of gases in the atmosphere affect the climates
experienced on Earth. Carbon dioxide and water vapour are
the most significant greenhouse gases. The impact of a gas
depends on its ability to absorb long-wave radiation, as well
as its concentration in the atmosphere. The warmed Earth
emits longer wavelength radiation (heat). Heat is absorbed by
greenhouse gases, which retain the heat in the atmosphere.

10 Since the beginning of the Industrial Revolution there has
been an accelerating rise in the level of atmospheric carbon
dioxide (a ‘greenhouse gas’), due to the burning of fossil fuels,
laid down about 350 million years ago. An Intergovernmental
Panel on Climate Change has predicted mostly adverse
environmental impacts as a consequence of global warming,
triggered by this rising level of carbon dioxide. This is an
entirely new development in geological history.
11 The current size of the human population makes huge
demands on the Earth’s living space and resources. Whilst
natural ecosystems have been largely self-contained and
self-sustaining units, human demands on the environment
are tending to destabilize many ecosystems. This impact of
humans on the environment is ultimately unsustainable.
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Data handling questions
The answers for
factual recall
questions are
available online.
Other questions
are designed to be
tackled alone or
in groups, where
the outcomes can
be discussed with
peers or tutors, for
example, or done as a
homework activity.

Data handling questions
■■ A study in population density
Soay sheep are a primitive breed of sheep – ancestors of today’s domestic flocks. Hirta, the
largest island in the St Kilda archipelago (situated off the west coast of Scotland), continues to
sustain a feral herd. The island is small – only 2 miles north to south, about 3 miles wide, and
with an area of approximately 2.5 square miles. This island supported a human community
from prehistoric times until the 1930s, after which it was abandoned by the remaining human
community. Since 1950, the population of sheep that has survived there has been closely
monitored by population ecologists during occasional brief visits, for sheep numbers have
fluctuated erratically, varying between 200 and 600 sheep in total. At the same time, the
percentage of the population producing lambs was recorded.
The table shows the relationship between total population and the breeding numbers
present in the flock at the time of each census.
Total
population
% breeding
sheep

210

260

300

325

340

410

430

450

510

540

575

80

75

56

60

75

50

30

20

10

25

12

1 Plot a graph of ‘population size’ (x axis) against the percentage of sheep producing lambs.
Draw a line of best fit to this data.
2 Describe the relationship between the two parameters represented by the curve on your graph.
3 Suggest and explain the most likely reasons for this relationship.
4 Not all points fit closely to your line. Speculate on likely reasons why an individual reading
may have deviated significantly.

■■ Distribution of organic carbon in contrasting habitats
The total organic carbon located in two forest habitats was found to be comparable, but the
distribution between the abiotic and biotic components of the two forests was significantly
different. The habitats were:
n

a northern coniferous forest

n

a tropical rainforest.

The percentage organic carbon present each of these components was estimated for each
habitat:
n

the biotic component was found in wood of trunk, branches and twigs, and in the leaves

n

the abiotic component was found in soil humus, and in the undecayed surface litter.

The results are shown in the table.
Northern coniferous forest

Tropical rainforest

biotic
components
wood

40.0%

79.0%

leaves

3.0%

1.5%

abiotic
components
litter
soil

7.0%
50.0%

0.5%
19.0 %

Biology for the IB Diploma, Second edition © C. J. Clegg 2014 Published by Hodder Education

3

Data handling questions
1 Contrast the distributions of organic carbon in the two habitats by presenting the above
data in adjacent pie charts.
2 a What is the source of organic carbon in the litter of a forest?
b Explain fully how organic carbon becomes soil humus in a forest.
c Suggest why the percentage of organic carbon in the soil of the coniferous forest is
markedly different from that in the tropic rainforest.
3 The largest proportion of organic carbon is present in the biotic component in the tropical
rainforest, in contrast to the northern coniferous forest. Discuss the factors that you
consider are responsible for this difference.
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‘Do and understand’ activities
■■ Complete the text
Feeding relationship terms – a quick check
Use a word or words from the list below that is or are most appropriate for the numbered space
in the text.
1
We have seen that the nutrition of the green plants is
(meaning
2
‘self-feeding’). In ecology, green plants are known as
. In contrast,
animals and most other types of organism use nutrients obtained by digestion. These they absorb
into their cells and tissues. Animal nutrition is described as heterotrophic (meaning ‘other
3
nutrition’), and in ecology animals are known as
. Some consumers
4
(herbivores) feed directly and exclusively on plants. Herbivores are
.
5
Animals that feed exclusively on other animals (
) are known as
6
. Carnivores that feed on secondary consumers are
7
called
consumers, and so on.
Eventually all producers and consumers die and decay. Organisms that feed on dead plants and
animals, and on the waste matter of animals, are saprotrophs (meaning ‘putrid feeding’), and
8
. Feeding by
in ecology these feeders are known as detritivores or
saprotrophs releases inorganic nutrients from the dead organic matter, including carbon dioxide,
water, ammonia, and ions such as nitrates and phosphates.
9
10
nutrients are absorbed and reused by
.
These
Thus, the matter organisms require is endlessly recycled and reused, whereas energy inputs from
the Sun are transferred from organism to organism, being lost into space as heat sooner or later.

n

primary consumers

n

consumers

n

autotrophic

n

inorganic

n

carnivores

n

tertiary

n

decomposers

n

producers

n

green plants

n

secondary consumers

■■ Quantitative representation of energy flow in a

grassland habitat
A study of energy transfers in a grassland community gave the following results.
Total solar energy received by the grassland

5 × 105 kJ m –2 yr–1

Gross production by the grassland

6 × 102 kJ m –2 yr–1

Net production by the grassland

5 × 102 kJ m –2 yr–1
60 kJ m –2 yr–1
9%

Total energy passed to primary consumers
Proportion of this energy that reached the
secondary consumers

1 Account fully for the difference in gross and net production in the grassland.
2 Identify primary consumers of grasslands in your environment, and calculate the
proportion of energy that reaches your chosen primary consumers.
3 Construct a pyramid of energy for this grassland.
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Further study

Further study
■■ Web resources
▶ Virtual field trip:

http://ali.apple.com/ali_sites/ali/exhibits/1001606/

▶ Fieldwork Knowledge Library:
www.fieldworklib.org/

■■ Further reading
Articles in recent editions of ‘Biological Sciences Review’:

▶ ‘Getting to grips with ecology’, 22.3, pp.14–16 (Feb 2010)
▶ ‘Restoration of a polluted ecosystem’, 26.2, pp.7–10 (Nov 2013)
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