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Population ecology is the study of populations in relationship to their environment and
the social interactions amongst each other.

Population size

The study includes:
• Population size
• Interactions in the environment (predation, competition & symbiosis)
• Social organisation  & Succession (not tested CAPS)
• Human population 

a population is a group of the same species that occupies the same habitat at the same
time and are able to interbreed

Affected by: Natality, mortality & migration 

Population Change = (Number of births + Immigration) – (Deaths + Emigration)
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Fluctuations in population size
Density dependent and independent factors contribute to fluctuations in population size.
These factors increase environmental resistance as indicated by arrows on the graph below

Density is the number of individuals in an area
Examples of environmental resistance include:
• Carrying capacity, density dependent &
density independent factors.

Carrying capacity 

Carrying capacity refers to the number of
individuals an environment can
support in a specific season.
If populations exceed their environmental carrying
capacity, resources to sustain the population may be
depleted. The population may decrease.

A Population size that fluctuate around the
carrying capacity is known as a stable
population size.

A population size that exceeds the carrying
capacity is called an unstable population.

Resources such as:
• food
• water
• shelter 
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Determining a population size
the size of the population can be determined either directly or indirectly.

Direct technique
Direct techniques determine the actual population sizes.
suitable for counting larger, slow moving organisms or
organisms that are sessile.
Include:
• Aerial photography
By taking an aerial photo of a population, the actual number
of individual members who make up the population can be
determined by counting.
• Census
A census is a direct method used to determine the actual
number of humans in an area or a country.

Indirect counting techniques are used to estimate population size where it is difficult to
determine the actual number of organisms. 
used for smaller organisms or fast-moving organisms. They include:
Mark and recapture & Quadrat method

Indirect technique

Mark and recapture involves taking two samples of the
population.
• first sample - mark & release organisms. Allow enough
time for them to mix. (Not too long)
• second sample recapture & count marked & unmarked
organisms. The following formula (Petersen Index) is used
to determine the size of the population.

N represents the total number of
individuals estimated in the given
population
M represents the number of
animals captured and marked in
the first sample
C represents the number of
individuals captured in the second
sample
R represents the number of
individuals marked in the second
sample

• Capture a large enough sample
• Markings must remain entire duration
• Markings must not harm or hinder movement 
• Take secondary sample & calculate average (reliability)

Precautions
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Population growth forms
Populations have characteristic patterns of growth. When population sizes are
plotted over time, two different growth patterns can be found in nature. They are
referred to as geometric (or a J-shaped growth curve) and logistic (or S-shaped
growth curve) growth.

Geometric growth is characteristic of many micro-organisms e.g. bacteria and protists. 
Geometric growth

Has three phases:
1.Lag phase – population number inceases slowly because:
• individuals may still be acclimatising to their environment 
• they need time to find mating partner 
• most of the population is sexually immature
2. Geometric (or accelerated) growth phase – individuals
have acclimatised.
• many reproducing individuals exist and in favourable
conditions produce offspring. 
• The birth rate is higher than the death rate. 
• Little environmental resistance.
2. Extinction or death phase – resources become limited.
• not reproducing effectively.
• The mortality rate is greater than the natality rate. 
•The population decreases rapidly.

consists of five phases.
1. Lag phase: the population numbers increase slowly.
2. Exponential or accelerating growth phase: 
rapid increase because of enough food, space and shelter
3. Decelerating growth phase:  higher levels of environmental
resistance and old age.
4. Equilibrium / stationary phase: Carrying capacity of the
environment has been reached. One or more limiting factors
are exerting a toll on the population.
5. Death / extinction phase (not shown on graph): Some
populations cannot regulate their resource usage and/or
changes to abiotic and biotic factors in their environment
and are then unable to sustain themselves.

Logistic growth is found in higher-order organisms (e.g. mammals) which reproduce slower.

Logistic growth
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Interactions in the environment
Species interact with each other in a variety of ways. These include: � 
• predation
• competition
• symbiotic relationships

Predation
A predator is an organism that
actively hunts, kills and consumes its
prey to meet its energy needs.

Resource partitioning refers to the sharing of resources
so that different species can co-exist in the same area.

Prey increase first, then predators
slowly start to increase as they
acclimatise.
Prey numbers will then decrease as
prey increases . The decrease in prey
leads to decreased predators as they
may emigrate to other habitats as
food becomes a limiting factor.

Resource partitioning

Competition
Competition is the interaction between individuals over
scare resources.

Two types:
• intraspecific competition: 
individuals of same species compete 
• interspecific competition: 
involves individuals of different species

The competitive exclusion principle states that when two species competing
for the same resources, one species will out-compete the other. 

Example: herbivores grazing in the same area.

This is only possible if:
• individuals use different parts of the resource
• individuals use the resource at different times

When Paramecium aurelia and Paramecium
caudatum are kept in same container P.
caudatum out-competes P. aurelia and the
numbers of P. aurelia decease rapidly.
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Symbiosis 

Symbiosis is a close, long-term biological relationship between individuals of two or
more species.

 There are 3 types of symbiotic relationships:
• mutualism 
• commensalism 
• parasitism

Mutualism 

Commensalism 

Buffalo and oxpeckers: The oxpecker feeds on ticks and
the buffalo benefits by having the ticks removed.

Mutualism is an example of a symbiotic
relationship between two different species in
which both species benefit.

In a commensalistic relationship, one species benefits while
the other neither benefits nor is it negatively affected
from the shared interaction.

Whales and barnacles share a
commensalistic relationship.
Barnacles attached to whales filter water
for food while the whale moves through
the ocean. The whale is not harmed by the
barnacles.

Parasitism 
In parasitic relationships, one species (the
parasite) benefits while the other species
(the host) is harmed.
Parasites can be either
• endoparasites: those that parasitise the
host internally e.g. tapeworms; or
• ectoparasites: those that parasitize the
host externally e.g. leeches and ticks
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Human population  

Human population has growth exponentially over the years

Agricultural improvements
Through agricultural improvements, man has been
able to increase and secure food availability.
Medicinal improvements
Our medical technology has improved drastically. We
can counter the effects of pathogenic diseases and
their subsequent spread
Technological improvements
Technology has made our daily lives easier and more
convenient. Carrying capacity was further increased.

Three types of population pyramids can
be observed namely:
• expanding population pyramid
• stable population pyramid
• declining population pyramid

Reasons

Age-gender pyramid 
Age-gender pyramids represent human populations 


