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In 1859, Darwin and Wallace jointly proposed that new species
could develop by a process of natural selection. Natural selection
is the term given to the mechanism by which better adapted
organisms survive to produce a greater number of viable
offspring. This has the effect of increasing their proportion in the
population so that they become more common. It is Darwin who
is best remembered for the theory of evolution by natural
selection through his famous book: 'On the origin of species by
means of natural selection’, written 23 years after returning
from his voyage on the Beagle, from which much of the evidence
for his theory was accumulated. Although Darwin could not

Darwin’s Theory

explain the origin of variation nor the mechanism of its
transmission (this was provided later by Mendel's work), his
basic theory of evolution by natural selection (outlined below) is
widely accepted today. The study of population genetics has
greatly improved our understanding of evolutionary processes,
which are now seen largely as a (frequently gradual) change in
allele frequencies within a population. Students should be aware
that scientific debate on the subject of evolution centers around
the relative merits of various alternative hypotheses about the
nature of evolutionary processes. The debate is not about the
existence of the phenomenon of evolution itself.

Overproduction

Populations produce too many young:
many must die
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Populations tend to produce more offspring than

are needed to replace the parents. Natural

populations normally maintain constant numbers.
There must thersfore be a certain number dying.

Variation

Individuals show variation: some
are more favorable than others
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Individuals in a population vary in their phenotype
and therefore, their genotype. Some variants are
better suited to the current conditions than others
and find it easier to survive and reproduce

Natural Selection
Natural selection favors the best suited at the time

The struggle for survival amongst overcrowded individuals will favor those
variations which have the best advantage. This does not necessarily
mean that those struggling die, but they will be in a poorer condition.

Inherited
Variations are Inherited. The best suited variants leave more offspring.
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The variations (both favorable and unfavorable) are passed on to offspring.
Each new generation will contain proportionally more descendents from
individuals with favorable characters than those with unfavorable.
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1. Based on the reading, how does natural selection explain the evolution of the giraffe’s neck?  

2. Why do organisms overproduce?

3. In your own words, explain natural selection and the 4 steps.  

[image: image2.png]An adaptation, is any heritable trait that suits an organism to its
natural function in the environment (its niche). These traits may
be structural, physiological, or behavioral. The idea is important
for evolutionary theory because adaptive features promote
fitness. Fitness is a measure of how well suited an organism is
to survive in its habitat and its ability to maximize the numbers of
offspring surviving to reproductive age. Adaptations are distinct
from properties which, although they may be striking, cannot be

Ear Length in Rabbits and Hares

The external ears of many mammals are used as
important organs to assist in thermoregulation
(controlling loss and gain of body heat). The ears
of rabbits and hares native to hot, dry climates,
such as the jack rabbit of south-western USA and
northern Mexico, are relatively very large. The
Arctic hare lives in the tundra zone of Alaska,
northern Canada and Greenland, and has ears
that are relatively short. This reduction in the size
of the extremities (ears, limbs, and noses) is
typical of cold adapted species.

Body Size in Relation to Climate

Regulation of body temperature requires a large
amount of energy and mammals exhibit a variety
of structural and physiological adaptations to
increase the effectiveness of this process. Heat
production in any endotherm depends on body
volume (heat generating metabolism), whereas
the rate of heat loss depends on surface area.
Increasing body size minimizes heat loss to the
environment by reducing the surface area to
volume ratio. Animals in colder regions therefore
tend to be larger overall than those living in hot
climates. This relationship is know as Bergman's
rule and it is well documented in many
mammalian species. Cold adapted species also
tend to have more compact bodies and shorter
extremities than related species in hot climates.

Fennec fox

Number of Horns in Rhinoceroses

Not all differences between species can be
convincingly interpreted as adaptations to
particular environments. Rhinoceroses charge
rival males and predators, and the horn(s), when
combined with the head-down posture, add
effectiveness to this behavior, Horns are obviously
adaptive, but itis not clear that the possession of
one (Indian rhino) or two (black rhino) homs is
necessarily related directly to the environment in
which those animals live.

Great Indian rhino

Adaptations and Fitness

described as adaptive unless they are shown to be functional &
the organism’s natural habitat. Genetic adaptation must not &
confused with physiological adjustment (acclimatization), whic
refers to an organism’s ability to adapt during its lifetime &
changing environmental conditions. The physiological change
that occur when a person spends time at altitude provide a goos
example of acclimatization. Examples of adaptive feature
arising through evolution are illustrated below.

Arctic hare: Lepus arcticus

The fennec fox of the Sahara illustrates the
adaptations typical of mammals living in hot
climates: a small body size and lightweight fur,
and long ears, legs, and nose. These features
faciltate heat dissipation and reduce heat gain.

istics typical of cold-adapted mammals: &
stocky, compact body shape with small ears
short legs and nose, and dense fur. These
features reduce heat loss to the environment.
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1. Distinguish between adaptive features (genetic) and acclimatization:  

2. Explain the nature of the relationship between the length of extremities (such as limbs and ears) and climate:  

3. Explain the adaptive value of a larger body size at high altitude: 
