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1. Perpetual change




5/18/2012

COpITIgh © The Ml sl Crompanies, ine. Permasion requared Sof rapeceluction of Sy

Comyrignt © T MG Grie- 1l Companien. ing. Parmession requirid 1or Feproduca-on of dhapiay.

A

. Perpetual change

Phylogeny
Branching trees form nested hierarchies of species

Homologous structures
e.g. vertebrate forelimbs (different functions) Fig 1.16
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Embryonic
gill arches

1. Perpetual change

2. Common descent
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1. Perpetual change

2. Common descent

3. Multiplication of species
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1. Perpetual change

2. Common descent

3. Multiplication of species

4. Gradualism
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Evolution

® Change over time

® Change in allele (gene
variant) frequencies within
a population over time

Genetic variation

® Fundamental to
evolutionary change

® Novel alleles can arise from
random mutations within
existing alleles




Mutations

* DNA sequence changes

¢ Can be beneficial, neutral,
or harmful

® Usually arise because of
errors in replication or
repair
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Evolutionary mechanisms

® Nonrandom mating
® Migration
® Genetic drift

® Natural selection

Nonrandom mating

® Individuals select mates
based on phenotype or
genetic history

® Alters relative proportions
of homozygotes and
heterozygotes

® Usually does not itself
affect allele frequencies

Gouldian finches




Migration

¢ Movement of genes
between populations

® |ntroduction of migrants
could affect allele
frequencies
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Genetic drift

® Change in allele frequencies
due to chance

® |mportant mechanism,
especially in small
populations

Natural selection

® Process in which individuals
possessing a particular
heritable trait have greater
reproductive success than
those lacking the trait

® Beneficial traits (and
associated alleles) should
become more common

® Detrimental traits (and
associated alleles) should
become less common
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Types of natural selection
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® Stabilizing selection

2 . ® Directional selection

(b} Stabilizing selection
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{€) Disruptive selection

® Disruptive selection
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Stabilizing selection

) Stabsiblring sebection

® Favors the survival of
individuals with
intermediate phenotypes

® Extreme values of a trait
are selected against
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Directional selection

® Favors individuals at one
extreme of a phenotypic
distribution that have
greater reproductive
success in a particular
environment

i Diirectionsd sebection

= ® May be initiated by
.o\ introduction of new,
: favored allele or prolonged
environmental change
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(b} Graphicss repressntason of dirsctionsl saiection

Disruptive selection

® Favors the survival of two
Osraptive selection or more different
o genotypes that produce
AR different phenotypes

HY, ® Likely to occur in
populations occupying
heterogeneous
environments

* Note that members of

populations can freely
interbreed
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Evolutionary responses to selection
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Speciation

-

Darwin’s finches

® Formation of new species

® Typically occurs through
the accumulation of
microevolutionary changes

® Two main types
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Allopatric speciation

® Occurs when members of
the same species become
geographically separated

® Genetic drift and natural
selection can lead to
differences

Porkfish
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Sympatric speciation

® Occurs when members of
the same species diverge in
the absence of a physical
barrier

® May involve adaptation to
local environments

Rhagoletis

Isolating mechanisms

® Mechanisms that prevent
interbreeding

® Consequence of genetic
changes that arise as
species adapt to
environment

Mimulus
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Prezygotic mechanisms

Habitat isolation
Temporal isolation
Behavioral isclation

Mechanical isolation

Gametic isolation

Field crickets
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kS {b) Eastern
- & meadowlark
' (Sturnella
magna)

a -
Western meadowlark

Eastern meadowlark
B Zone of overlap

(a) Western
meadowlark
[Sturnella neglecta)

Postzygotic mechanisms

® Hybrid inviability
® Hybrid sterility
® Hybrid breakdown

American bullfrog
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Male donkery (Equus asinus) l Fomale horse (Equus cabaifus)
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