







Organisms constantly face environmental challenges
that limit their ability to survive.
Severe weather, famine, and competition for food,
space, and mates are all challenges that organisms
may or may not be able to survive.
The diversity within species and the interactions of
organisms with their environment help explain how
populations can change over time and why some
species of organisms survive while others become
extinct (disappear completely from Earth).
In this section, you will learn how variation within
species, and organisms’ interactions with their
environment, helps explain changes in populations
from one generation to another.









An adaptation is a structure, behaviour,
or physiological process that helps an
organism survive and reproduce in a
particular environment.
Excellent vision in owls is an example of
a structural adaptation.
Hibernation is an example of
physiological adaptation.
The mating call of many birds and
insects is an example of a behavioural
adaptation.

 Mimicry

is a
structural
adaptation in
which a harmless
species
resembles a
harmful species
in colouration or
structure.

The viceroy butterfly (top) is
palatable (tastes good) to
predators whereas the monarch
butterfly (below) tastes bad.

 Identify

the type of adaptation for
each of the following examples:
 a venomous newt
◦ physiological adaptation
 the hard shell on a crab
◦ structural adaptation
 the mating call of a loon
◦ behavioural adaptation











Identify the type of adaptation for each of
the following examples:
a plant that grows towards the light
◦ physiological adaptation
the pecking ability of a woodpecker
◦ behavioural adaptation
the scent of a flower
◦ physiological adaptation
the pattern of spots on a zebra
◦ structural adaptation











Adaptations are the result of gradual, accumulative
changes (mutations) that help an organism survive and
reproduce.
Variations are structural, functional, or physiological
differences between individuals. However, not all
variations become adaptations.
Environmental conditions determine whether a variation
in an individual has a positive or negative effect, or no
effect on the individual’s ability to survive and
reproduce.
Individuals possessing a helpful variation are more likely
to survive and have a higher chance of passing this
variation on to their offspring (“survival of the fittest”).
As a result, the variation will become more frequent and
will be considered to be a characteristic, or trait, of the
population.







You and your classmates are all humans,
yet each of you vary in many ways.
The number of possible combinations of
genes that offspring can inherit (through
sexual reproduction) from their parents
results in greater genetic variation
among individuals within a population.
Genetic variation in a population results
from the variety of genetic information in
all individuals of the population.










How does genetic variation happen in a
species or population?
Why does genetic variation happen at all?
Mutations are changes in the genetic
material - DNA – of an organism.
They provide new alleles in a species and
are the only source of new genetic
variation when inherited.
Mutations happen random and
continuously in the DNA of any living
organism.











Mutations that were once no advantage, or
perhaps were even a disadvantage, may become
favourable in a changing environment.
In this situation, the mutation provides a selective
advantage.
A selective advantage is a genetic advantage of
one organism over its competitors.
Over time, a selective advantage causes the
organism to be favoured in terms of survival and
reproduction.
In other words, a selective advantage helps an
organism survive the changing environmental
conditions and reproduce (“survival of the fittest”).









Some organisms reproduce very quickly, such
as bacteria and many insects.
In populations that reproduce this quickly, a
new allele that resulted from a random
mutation that was previously insignificant in
the population may provide a selective
advantage to some individuals when the
environment changes.
One mutation can, in some cases, could mean
the survival of the whole population.
Antibiotic-Resistant Bacteria is an example of
rapid reproduction and selective advantage.

