“Nothing in biology makes sense

except in the light of evolution.”
(Theodosius Dobzhansky, 1973)

A progression of
scientific thought

EVOLUTIO
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Monkey

ancestry
Humans developed
from “the world of

the monkeys".

(Ibn Khaldun,
Mugaddimah, 1377)
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Natural
selection

Any advantageous
adaptation
(camouflage,
woodpecker's beak)
causing an organism

to leave more

offspring than others
will become more
common over time.
Gradually, the whole
population changes.
(Charles Darwin)

Eureka! But by what means?

Evidence?
Disagreed with

Daoism

Nature is in constant
transformation or
‘Dao’. Species can
change in response

to the environment.
(Laozi)

Criticised in

Shifting
balance theory
Evolution can
produce different
solutions to the
same environmental

challenges.
(Sewall Wright)

Unit later found in

How does this work? But

Ladder of life

Life forms are
hierarchically
organised -
complex organisms
are nearer the top
of the ladder.

(Plato, Aristotle)
Christians: God

is at the top.

But how do we explain
such high variation?

MORALLY CONDEMNED

Spontaneous

generation
Living things
self-generate from

non-living matter.
(Aristotle)

Developed into

Magic! Or maybe not

Natural
theology
Irreducible

complexity of e.g.
human eye spells
design. Design
requires a
designer - God.

And on a smaller scale

CONTROVERSIAL TODAY

Sexual

selection

Differences
between males’
ability to father
offspring result in
physically different
sexes - the peacock
and the peahen.

(Charles Darwin)

But why the long tail?
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How life is Step by step, from
. simple to wildly
organised

complex

Gene _ Athreadlike structure
All an organism’s DNA containing the DNA

The four elements Just four genetic
o processes govern the
of evolution

proliferation of species

A dynamic complex of
different biological
communities - plants,
animals and microbes -
in interaction with the
surrounding environment

Many definitions exist.
One is ‘a group of
organisms that can
interbreed and create
viable offspring’

Populations of
different species that
live in the same area
and interact via
competition, predation
and parasitism

Groups of organisms

living in the same area
that can interbreed

The smallest unit of
life. Most cells have
one or two copies of

Collections of cells that
collaborate to form a
larger entity such as

an animal or plant
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blocks of most
living organisms

their cells, while some types dominatgd by
particular species.

plants have 12. L y

Mutation

about 25,000 genes. number 1 contains 220

Not all parts of a gene million nucleotides.

have to be on the same
stretch of DNA or even on
the same chromosome.

chromosomes. It contains [ Human chromosome 1

The change in a genetic variant
from one generation to the next
due to chance - and not to
natural selection

Genetic variants linked to
advantageous traits (such as height,
resistance to disease) cause an
organisms to leave more offspring

Migration
Genes undergo accidental

changes - or mutations -
caused by radiation, viruses,
or simple copying errors

Stretched out, the DNA
molecules in a single
human cell would be
about 2 metres long.
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