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Evolution is....

* For Darwin (1859): Evolution is gradual
change of heritable traits in a population
across generations, eventually generating
speciles over fime.

* For the Modern Evolutionary Synthesis
(early 20th c.): Evolution is a change in
allele frequency over time.

Parent population:

What's an example | menowe €8 €3
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Number of 320 160 20
plants
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Modern Evolution Synthesis Discoveries

Mendel (inheritance)
Darwin (evolution, natural selection)

Lamarck {evolution)

Wallace (evolution, natural selection)

Hutton (gradualism)

American Revolution French Revolution U.S. Civil War

| wso ) [ ] oteoo | | | | 8so | | | | 1900 | |

1795 | Hutton proposes his theory of gradualism.
1798 | Malthus publishes “Essay on the Principle of Population.”
1809 | Lamarck publishes his theory of evolution.
1830 | Lyell publishes Principles of Geology.
1831-1836 | Darwin travels around the world on HMS Beagle.
1837 | Darwin begins his notebooks on the origin of species.
1B44| Darwin writes his essay on the origin of species.
1BEB| Wallace sends his theory to Darwin.
1859 | The Origin of Species is published.
865 | Mendel publishes inheritance papers.
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Population Genetics - Terms

* Population: Localized group of individuals of the same
species

- Species: Group of populations whose individuals can
potentially interbreed

*+ Gene Pool: Total aggregate of genes in a population at
one time

» Allele: an alternative form of a gene

* Homozygous: have identical alleles for a given trait
(dominant or recessive) (e.g. AA or aa in a diploid)

-+ Heterozygous: have >1 different alleles for a given
trait (e.g. Aa or aA in a diploid)

Why aren’t all individuals of one species identicale



Genetic Diversity

Why aren’t all individuals of one species identicale

Copynght @ Pearson Education, Inc., publishing gs Benjamin Cummings



Genetic Diversity

Sources of diversity include:
Natural selection pspyam—rr

. Genetic Drift main mechanisms
Gene Flow of Evolution.

Recombination of Genes
. Mutations
. Sexual reproduction

-AII can cause a change in allele frequency
but to be evolution the change must be in
the population.
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* Produces changes in populations like:
1. Adaptation - trait that gives

advan’rage e~
2. Behavior - action that gives advai £ 22-11--

3. Extinction - all species die g_
4. Speciation - new species forms '

Another term for Natural Selection is

survival of the fittest.



CHECKPOINT %

Which change is most likely an
adaptation due to natural selection?

a. A bird loses a leg after being attacked
by a raccoon

b. An arctic fox's coat changes to white
at the onset of winter

c. A mutation in an orange plant causes
the orange to develop without seeds.

d. A dog learns to open a gate in a fence



* Random change in
allele frequencies
from generation to EANS ‘
generation. { M .

10 plants o) o) 10 plants

AISO CG“ ed ' ot leave | L L leave

offspring offspring
aa

sampling error or
blind luck.

Drift occurs in
every population \
and every I

GEN—"

generation. w How do these flowers
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Genetic Drift - Bottleneck

- A bottleneck effect is a sudden reduction
in the number of alleles in a population.

» This causes a change in allele frequencies.

original population resulting population

event causing
bottieneck




Genetic Drift - The founder effect

*A founder event is when a
few individuals immigrate
to a new area and
establishes a new
population.

* The smaller the new
population the more likely
the allelic frequencies will
differ from the original
population.




founder effect is an example of a
population bottle neck

*Mainland
population



founder effect Is an example of a population
bottle neck

«Mainland «Colonists from the
mainland colonize

population an island



founder effect Is an example of a population
bottle neck

«Mainland Colonists from the «Island gene pool
mainland colonize IS not as variable

population ic :
an island eas the mainland’s
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Gene Flow

- Movement of
alleles from one
population to
another.

» Occurs when
individuals leave
one population,
join another and
breed.

» Example "Race”




- Gene flow can also be
called gene migration.

* Female Hamadryas
baboons leave their
birth group and
migrate to a different]
one, promoting gene
flow and maintaining
healthy and diverse
gene pools.
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CHECKPOINT

A key concept in the modern theory of
evolution explains

1 how new organs arise according to the
needs of an oraanism

2 how variations occur within a species

3 the continued increase in the human
population

4 the presence of asexual reproduction
within a species



Genetic Recombination

* New genes and new organisms can be
created through genetic recombination.

* Meiosis - Crossing Over
* Independent Assortment
* Polyploidy - 2N to 4N

arent R
species .00 Zygote

S Fallure
ooooooooo




* Most evolutionary
forces (selection,
drift, gene flow)
cause a loss of
diversity over time.

* Mutations restore

the genetic
diversity.
What type of

mutations are these?¢




» Mating changes allelic frequencies these
ways:

1. Inbreeding

2. Sexual Selection

3. Artificial Selection




CHECKPOINT %

On the Galdpagos Islands, finches adapted to
different food sources by changes in their
beak structure. What most likely resulted
from the finches' beak structure adaptations:

A. a decreased predation on finches

B. an increased species diversity of finches
C. an increased competition among finches
D. a decreased reproductive rate in finches
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Any Questions?

NEXT: Work with a partner
to answer the analysis
portion of your notes.



