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Evolutionary Bush --
thousands of earlier and
later branches.




At any given moment (e.g. the
‘present’), all we see IS

all forms are gone (99.9%)
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Spemes Theory
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B . Whatisa spe(:les?

— Two populations of sexually reproducing
organisms can be considered separate species if |
they cannot interbreed (or are reproductively
Isolated)
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Spemes Theory

B8 . \Vhat is the problem Wlth thls definition?

— Many species don’t have the opportunity to
Interbreed, so how do you know If they can?

— What if they breed, but don’t produce viable
offspring? (mules)

— What about asexually reproducing species?

— These days we can separate species based on % i
of shared DNA-- how much is too much? :

— This Is a vague area
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Evolution

B2 . Definition

— heritable changes In the genetic make-up
of a population of successive generations
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How did life evolve?

B . et hypothe3|s I

B . Chemical Evolution - 1 billion years

— formation of early molecules--> proteins
--> proteins--> complex organic molecules

Biological Evolution - 3.7 billion years
— prokaryotes-->eukaryotes-->diversification fg




Four causes of evolutionary

change:

fundamental origin of all genetic
(DNA) change.




Four causes of evolutionary

change:

fundamental origin of all genetic
(DNA) change.

Point mutation

...S0me. at base-pair; level




Four causes of evolutionary
change:

fundamental origin of all
genetic (DNA) change.

Crossing-over

...0thers at grosser:
chromosome: level




Four causes of evolutionary
change:

Isolated populations accumulate
different mutations over time.

In a continuous
population, genetic
noyvelty can spread
locally.




Four causes of evolutionary
change:

Isolated populations
accumulate different mutations over time.




Four causes of evolutionary
change:

Isolated populations
accumulate different mutations over time.




Four causes of evolutionary
change:

Isolated populations accumulate
different mutations over time.




Four causes of evolutionary
change:

o But In
discontinuous

populations,
IS blocked.




Four causes of evolutionary
change:

¢ 0
o .0 \ariations
¢ accumulate without

exchange




Four causes of evolutionary
change:

Of course, this
Works at

many locli
simultaneously.




Four causes of evolutionary.
change

during
Immigration. VWhen a new population Is
formed, Its genetic composition depends
largely on the gene frequencies within the
group of first settlers.
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Human example: your tribe had to
live near the Bering land bridge...
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...to invade & settle the “New World’!
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Human examples: consider penal colonies
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Steps of Evolution
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1. Genetlc varlatlon IS added to genotype
by mutation

2. Genetic mutations lead to visible
changes to the organism (phenotype)

3. Phenotype Is acted upon by natural
selection

4. Individuals that are most well suited to
the environment produce more offspring
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Steps of Evolution
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b. A populatlonchanges over time

6. Allopatric or sympatric speciation

7. Development of reproductive isolating
mechanism
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Microevolution

Small genetic changes In a population such as
the spread of a mutation, or the change in the
frequency of a single allele due to selection

ex. peppered moths

Macroevolution

Long-term, large-scale changes in organisms.
Usually involves major changes among
groups of species (development of new

genera) ex. horses
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¥ Definition - nonrandom breeding of individuals |
where the individuals that have the highest
reproductive success are those that are most
suited to the environment

Types - directional
stabilizing
diversifying
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Directional Natural Selection

w7 iz Directional Selection
E /|/ s
B ¥ . Individuals from just iz
SR s one side of the s
o B g= distribution reproduce

2 g~ - population looks _ _
, different over time - -

ﬁ i « mean changes e
/ ;-\ range does not change i
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Coloration of snails

Fropostion of lighl-colored

|y snalls in population increases
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Coloration of snails
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Mumber of individuals

Intermedigte-colorad snails

are selected against
[ark
colorstion

Liighit

colaration

Caoloration of snails

Matural
selection
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Snails with light and dark
calars daminals

Coloration of snails

Mumber of individuals
with light and dark coloralion
incraaseas, and the numoar with
ntermediate colcration decreases
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; Diversifying Selection
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e ] oy,
; Individuals from the
ends of the

distribution are the
only ones to reproduce |

produced 2 separate P
phenotypes

mean does not change
(but few individuals at
mean)

* range Increases
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What IS the result of natural selection?

allopatrlc speciatlon
sympatric speciation

S5 Dolyploidy




L o B
.‘E:-"'Z. FaTT et B "’IE‘:

-

__-l-_ -_1-_:?-1.-.'1 < :-g:- —II

g oI el

= ° Reproductlve Isolatlng Mechamsms

o

®_ - prezygotic

— postzygotic
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Prezygotlc |solat|ng mechanisms

e geographlcal |solat|on
=1z » temporal isolation
i ¢ behavioral 1solation

== « mechanical isolation
e gametic iIsolation
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.. Postzygotic isolating mechanisms
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- hybrld Inviability

.-.-.-._- hybrid sterility
g * hybrid breakdown




L g o L o
. .i-._.-__'l'__-r : l.;!.'-.'-:-—ll:"'- I

. What are the limits to adaptation?
+ Genetic drift

e limited genetic variability In
population

= « compromises in evolution
 time delays
o reproductlve capauty
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- What determlnes blodlversny’? :

=t Blodiversity = Speciation - Extinction
Beae (NUMber of species creation of new removal of species :
“2#, on the planet) species
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Speciation
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New species fe ibroduced

mechanisms already described

=# Massive explosions of new species =

ADAPTIVE RADIATIONS
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Camarhynchus

pallidus (Geospiza magnirostris

o a

Camarhynchus
heliobates

Geospiza scandens

% Certhidia olivacea

(Geospiza fortis

Camarhynchus
psittacula Geospiza
difficilis
Geospiza
fulginosa
J seed

Camarhynchus crushers
parvulus

finchlike warblerlike

insectivores insectivores

ancestral South American finch
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Extinction

e The elimination of aII individuals in a
species from the earth

constant rate of extinction in the fossil
record

e mass extinction - major loss of species
= —climate change humans catastrophic events




Cenozoic

Mesozoic

Paleozolc

Millions of Bar width represents relative Species and families experiencing

Period years ago number of living species mass extinction
: Extinction c R |
by human activitiies. Many species
Tarti expacied 10 become extinct within
eruary the next S0=100 vears.
Extincticn y ; :
= 65 ——i Crataceous: ruling reptiles {(dinosaurs);
many maring spacias including many
foraminiferans and mollusks
Crelaceous —
Jurassic i
Exlinction : AR :
B0 — Trigssic: 35% of animal families, including
many reptilas and marne mollusks
Triassic !
Extinction : ; 5 PR
L 260 — Parmian: S0% of animal families, including
: over 95% of marine species; many trees,
Permian — amphibians, most bryozoans and
brachiopods, all trilnbites

Carboniferous —!

, Extinction : ’ : a
= el — e : = [Devonian: 30% of anims| families,

including agnathan and placodsanm
fizshes and many trilobhites

Devanian ——

Silurian

Qrdovician —

Extincticn A : i
= Drdovician: 50% of animal families,
inciucing many trilchites

= 500 —f
Cambirian |
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How do we affect extinction rates? .

P e 5

o Slmpllfy ecosystems (monocultures/dlsturbed
habitats)

strengthening pest populations (resistance to
pesticides)

eliminating predators (can create new pests)
Introducing new species (starlings)
over harvesting

Interfering with chemical cycling and energy
flow UV/ozone heat pollutlon




