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Darwin and Wallace

➢ In 1831 Darwin came up with the theory of natural selection at the age of 22

○ One of the most important, controversial and misinterpreted idea in biology

➢ In 1858 Wallace independently developed a nearly identical theory

What is evolution?

➢ Evolution is defined as the process of cumulative changes in the heritage

characteristics of a population

○ Cumulative = one change isn’t enough to have a major impact on the species

➢ Speciation is the process of an evolving population changing significantly enough

so that the production of o�spring with the original population becomes

impossible

○ The rise of a new species

➢ DNA changes over time due to random mutations

○ Mutations can be both positive and negative

➢ Natural selection states that the organism best adapted to its environment will

survive (= survival of the fittest)

➢ 3 of the evidence:

○ Fossil records

○ Homologous structures

○ Selective breeding

Fossil records

➢ Fossils are the petrified remains or traces of animals and plants

➢ Fossil record is the accumulation of evidence from these remains and traces

➢ The organisms living on Earth are constantly changing

➢ Life on Earth 500 million years ago was very di�erent

➢ The age of a rock can be determined by carefully examining di�erences in the ratios

of isotopes

➢ If a fossil of a bone/shell has a higher level of carbon-14, it’s younger than one with

a low level of carbon-14

○ Carbon-14 is radioactive, but it loses its radioactivity as it decays becoming

more stable

➢ Other isotopes with longer half-lives, such as potassium-40, can be used as well
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Artificial selection

➢ The science of breeding domesticated animals provides a good record of recent

changes in the heritage characteristics

➢ Artificial selection is when the farmers and breeders choose which animals will

reproduce and which will not

○ It’s not the driving force of evolution in natural ecosystems

➢ The breeders choos animals with specific characteristics

Homologous structures

➢ Homologous structures are similar anatomical structures that have been found in

seemingly dissimilar species

○ Ex: pentadactyl limbs

➢ Similar bone structures with di�erent function in modern animals point at a

common ancestor

○ May be of a di�erent size and morphology, but the basic shape and position

are  the same

Adaptive radiation

➢ Adaptive radiation occurs when 2 or more populations of a species diverge and

evolve relatively rapidly forming a small number of species

○ Happens as variations within a population allow certain members to exploit

a slightly di�erent niche

○ A niche is a position or role within a community of an ecosystem

➢ Can happen by natural selection and the presence of a barrier

➢ Madagascar has many di�erent regions and due to this many species of lemurs are

adapted to di�erent niches

○ Ground, trees, rainforest, desert, diurnal, nocturnal

○ They all share a common ancestor

○ Fun fact! Lemurs are only found in Madagascar, but fossils have been found

elsewhere too. They’re not successful in competing with apes and monkeys.

When the latter become more common in fossil records, the former

becomes rarer

Gradual divergence

➢ Within a species that has a wide geographical distribution, there can be measurable

di�erences in DNA
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➢ The populations adapt to the conditions available to them and some alleles will be

selected for and others will be selected against

○ So the populations are best adapted to their areas

○ This is called selective pressure

Transient polymorphism

➢ Polymorphism is referred to di�erent versions of a species and can be the result of

a mutation

➢ Ex: Peppered moth

○ 2 forms: a gray (most usual) and a black (rare)

○ Often sits on trees with lichens which are light-coloured

○ During the industrial revolution in Britain, the lichens died and the barks

got darker due to air pollution

○ The gray moths were easier to be spotted by birds but the black ones were

better adapted so they increased in numbers

○ When the air pollution decreased, the number of black moths decreased and

of gray ones increased
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The mechanism for evolution

➢ Natural selection starts with the overproduction of o�spring and the presence of

natural variation is the population

○ Struggle between competing varieties that leads to survival for some and

deaths for others

➢ Bacteria reproduce asexually by binary fission and therefore show less variation

➢ Most eukaryotes reproduce sexually showing a great variation

○ Variation is closely related to how successful an organism is

➢ How frequent an allele is can change over time due to changes in the environment

○ Possible only if there’s more than one form of the allele

➢ Variation is increased by:

○ Mutations is DNA

○ Meiosis

○ Sexual reproduction

Mutation

➢ Can be either beneficial or negative

➢ Only a few genes mutate and most mutations produce e�ects that are neither

useful nor harmful

○ Sexual reproduction is a much more powerful source of variation because

genes are mixed and combined

Meiosis

➢ Enables the production of haploid cells

➢ 4 cells are produced, each one is di�erent, contain only 50% of the parent’s DNA

○ An individual that reproduces sexually can produce huge numbers of

possible combinations

➢ The variety in gametes comes mainly from the process of random orientation

during metaphase I

➢ The process of crossing-over contributes to the shu�ing of genetic material

Sexual reproduction

➢ Variety in the population allows some individuals to be better adapted to whatever

change in the environment is harmful to others

➢ In determining which sperm cell and egg will meet and fuse together, a certain

amount of chance and luck are involved
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