Speciation

Chapter 16



16-1 Genes and Variation

B How common i1s genenc vanatlon?’




Variation and gene pools

B Gene pool — all genes

present in a
. population

" B Relative Frequency —

| - the number of times

an allele occurs 1n
the gene pool,
compared to other
alleles




B [ genetic terms,
evolution is any
change in the relative

Jfrequency of alleles
in a population.




Sources of Genetic Variation

M Scientists now recogmze two main
sources of genetic v

1. Mutations
2.Gene shufflir



Mutatlons

_ X le‘az‘zom

B Any change in a
sequence of DNA
M Occurs Because:

BProblems with
replication

B Exposure to radiation
or chemicals



Gene Shufﬂing

i 5 BWGene § buﬁlz'ng

M Cause of most
differences

B'The 23 pairs of

chromosomes

mi

can pf()duce 3.4
llion different

combinations!



Crossing Over

= =

B (Crossing Over
B Occurs during meiosis

WFHurther increases genetic variation



Genes & Variation

B Sexcnal Reproduction  MThink of a deck of

B Remember...an cards
organism 18 W52 different cards

successful if it *: M Chance of an Ace
reproduces M ¥ off the top — 1/13

B (Can produce maril{ae (4/52)
phenotypes, BUT

B Many
combinations, BUT
the frequency stays
the same

the relative
frequency will stay
the same



Single-gene & Polygenic Traits

B Single-gene and polygenic traits

1.Widows peak is a single gene trait — a
single gene with two alleles

2.Polygenic Traits are controlled by two

Or MOre geneces

B'This means that a polygenic trait can have many
bossible ocenotvbes. hus phenotypes

Copyright

ra

eight is polygen




16-2 Evolution as Genetic Change

B Natural Selection on Single-Gene
- Fg. 1 g, 2
Traits

Attatehed
1ok

Unattatehed
loke

Earlohe attachment Tongwe rolling
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16-2 Evolution as Genetic Change

B Natural Selection on
Polygenic Traits

W Dizrectional Selection
BRange of phenotypes shifts

W Stabilizing Selection

O o= Bl oo pans o | e ired for reprodection or

TypTé:.s of Natural Selection

Disruptive Stablizing Directional
selection selection selection
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B Organisms on the edges of
the curve are at an advantage



16-2 Evolution as Genetic Change
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Types of Natural Selectlon

Disruptive Stablizing Directional
selection selection selection
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16-2 Evolution as Genetic Change

Effect of Random Sampling on a Small

Population versus a Large Population . .
: p & 8 o L Ge netic D 77 ﬁ —
E Random change in
allele frequency

B Founder effect — when
Generation 1 Tﬁsp"ngp Ef:neraiiunz 2 lele frequencles

change because of
migration




16-2 Evolution as Genetic Change

Evolution vs. Genetic
Equilibrium
W Hardy-Weinberg principle
— allele frequencies will
stay constant unless
some factor changes
the frequency
B Genetic Equilibrium —
when allele tfrequencies
remain constant




16-2 Evolution as Genetic Change

B F70e Conditions to

Maintain Equiltbrium
1. Random
Mating

2. Large
Population

3. No

Movement into
or out of the
population

4. No Mutations




Darwin’'s Finches

Laayas
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This is an example of the way in which a
species' gene pool has adapted in order for

long term survival through their offspring.



The Peppered Moth

BThe
Peppered
Moth story
involves a
small scale
change in
evolution.




SPECLATLON:

This is the formation of a new species

BMReproductive or
geographical isolation
affects speciation



16-3 The Process of Speciation

B solating Mechanisms
8 W Behavioral Lsolation

B Two populations will

not breed because of
differences in courtship




16-3 The Process of Speciation

W Geographical Isolation

B Rivers, mountains,
or bodies of water
separate two
populations




16-3 The Process of Speciation

B Temporal Isolation

B Ditterent species
mate at different
times

B Times of day

B Times of year




16-3 The Process of Speciation

BTesting Natural Selection in
ature

BVariation
B Differences in population

B Natural Selection
B \X'hich beak is best in a
drought?
WRapid Evolution

B Natural selection takes place
frequently and sometimes

rapidly




16-3 The Process of Speciation

B Speciation 1n Darwin’s
Finches

B Founders Arrive

B How did the finches
get to the Galapagos
Islands?

WSeparation of
Populations

B How did they become
separated?




9

B How did they
become individual

.'-:'i-._ -

species?



16-3 The Process of Speciation

! B Reproductive
Isolation

B [f 2 small beak
bird moves back
to the first island
will 1t mate with

a big beaked
bird?




16-3 The Process of Speciation

Seed eaters
Eills of seed eaters are adapted
for harvesting and crushing seads

Large ground finch
spiza magnifrastis)

Fcological Competition

Small ground finch
(G. fulginosa)

B\ hat happens to the
birds that are different
that don’t have to
compete for food?

Sharp-billed ground
finch (G, difficilis)

Bud ealer
The bud eater's heawy bill is adapted for
grasping and wrenching buds from branches

OR FINCH
ith Amerlea

mainiand

Insect eaters
The bills of insect eaters vary because they eat
d s of insects and they

B Continued Evolution

B How did we get all of the
13 species?

Medium tres
finch (C. pauper]




16-3 The Process of Speciation

___BStudying Evolution
. ““MSince Darwin

BT .imitations of
Research

B Unanswered
Questions
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Ch. 16 Vocabulary

Gene pool

Relative frequency
Single-gene trait
Polygenic trait
Directional selection
Stabilizing selection
Disruptive selection

Genetic drift

10.
11.
12.
13.
14.
15.
16.

Founder effect
Hardy-Weinberg principle
Genetic equilibrium
Speciation

Reproductive isolation
Behavioral isolation
Geographic isolation

Temporal isolation



