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Natural selection

Natural selection £ 7% (Darwin):
helpful traits spread because their carriers
reproduce more. It needs three things:

m variation 7£5 among individuals

m the trait is heritable A[iZ{£RY

m differential reproductive

success ZLFE I

An individual does not evolve — the Helpful alleles spread; fitness is surviving
population 1% does, as allele fre- offspring
quencies {7 E % shift.
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Natural selection

variation in more offspring struggle to survive best-adapted sur- their alleles
the population than can survive (competition) vive & reproduce are passed on

over many generations the population becomes better adapted
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Types of selection

Selection can push a trait three ways:

/>

Directional Stabilizing

one extreme wins middle wins

Artificial selection A\ T %% (breeding)
does the same, faster — proof that
populations change.

Antibiotics select for resistant bacteria
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Types of selection

stabilising directional disruptive

before
— after

number

trait trait trait
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Population genetics

The gene pool E[# E is all the alleles in a
population. Frequencies shift by more than
selection:
m genetic drift {527 — random,
strong when small
m gene flow E[#ii — migration iT7%
in/out

Bottleneck 57/ and founder ef-
fect Z5E=%1: a few survivors carry
only some alleles.

Allele
frequencies change across populations
and deep time
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Population genetics

disaster: numbers
few survive P grow
—) —)
large, varied less genetic

population variety
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Hardy—Weinberg equilibrium

A null hypothesis %12 a population

that is not evolving. It holds only with no 16% show the recessive trait, so
mutation, no selection, no gene flow, large q* = 0.16.

size, random mating.
g=v0.16=04, p=0.6

pra=1 P2 = 0.36, 2pg—0.48
P’ +2pg+ ¢ =1 Check: 0.36 + 0.48 + 0.16 = 1.00.
v v v A . )
hom. dom.  het.  hom. rec. If real data differ, the population is

evolving.
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Evidence and common ancestry

Many independent lines all point to
evolution #1{V:

m Fossils (Y4123 change over time

= Homologous structures [5]jE %514
same bones

m Molecular 43F: shared DNA sequences

m Biogeography 4 #ihiE=: where
species live

One near-universal genetic code + ATP
+ ribosomes = common ancestry.

Fossils
record change and shared ancestry
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Speciation and phylogeny

A species #7f: members that breed fertile
offspring. New species need reproductive
isolation 47E[FE:
m allopatric 2 FH7ZAL — a physical
barrier splits them
m sympatric EHEHFHHZE, — split in the
same place

A phylogenetic tree % %% &1 shows
relatedness; recent branch points = Isolation and extreme habitats can split
close cousins. lineages
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Speciation and phylogeny

allopatric sympatric
one
population
barrier

kept apart by geography same area, split by behaviour

Stromatolites record early life on Earth
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Unit 7 — key takeaways

0 Selection e Drift & flow

variation + heritable + differen- gene pool shifts; bottle-
tial reproduction; the population neck/founder cut variation
evolves

o Hardy—Weinberg o Evidence
p+qg=1p>+2pg+q>=1asa fossils, homology, molecules; com-

null model mon ancestry
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Check yourself

What three conditions does natural selec-
tion need?

Which selection type favours both ex-
tremes?

If g> =0.09, what are g and p?

What kind of barrier drives allopatric speci-
ation?

Answers 1. variation, heritable, differential reproduction 2. disruptive 3. ¢ =
0.3, p=0.7 4. a physical/geographic barrier
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