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Patterns of Evolution

A There are several ways that species can
change to adapt to their environment
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Coevolution

A Two or more species can
evolve In close association
with each other

A When two or more species
have evolved adaptations to
each ot her 0s
calledcoevolution

d Some species evolve traits or
strategies to avoid being eaten

Humans find ways to fight bacteria (antibiotics),
while bacteria evolve ways to become resistant



Convergent Evolutioryr 7 ™

Ancestral Ancastral
bird rmarmmol reptle

A Some organisms that appear to be similar are
not closely related at all

A Convergent evolution- when the environment
selects certain characteristics
0 ex. sharks and dolphins have similar body plans fol

swimming that evolved frogiffereaincestors
(sharks are fish and dolphins are mammails)




Divergent Evolution

A Divergent evolution- when two or more related
populations become more and more different

i 0 In response to differing environments

% 1 A One type of divergent evolutioragaptive
L | radiation

0 related species evolve from a single ancestral species
Aex. Darwinds finches

A\ Divergent evolution occurs

In the selective breeding or
artificial selection of dogs

0 ALL dogs are the same species

0 However, they have been
bred for vastly different e
characteristics y




Adaptive radiation in Galapagos finches
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Video Clip:
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Other Factors in Evolution

A During natural selection the genetic
makeup of organisms gradually changes
and diversifies

A Variations in genes come in three ways
o0 Mutations

0 Recombinafiomssingover and independent
assortment during meiosis

0 Random pairing of sefeaehissex cell is
genetically different)




Gene Pool

available in a population is called t[Je®
gene pool il

A Evolution is based ayene
frequencyn the percentage of 0
particular genes within a gene po@®kz /

enseuency  (N€IP SUrvive and reproduce) are @

® - 33 = 67

BOTTOM OF THE GENE POOL: SHORT-SIGHTED EAGLE

&> & - |major factor in evolution.




HardyWeinberg Genetic .,
Equilibrium £ -3

A Wilhelm Weinberg and Godfrey Hardy b&
showed that genotype frequenciesina =
population tend to remain the same unle
acting upon by outside forces

AA omoml|l vingd popul

A Conditions required to maintain equilibri s
& No mutations occur ’
o0 No individuals enter or leave a population
0 The population is large

d Individuals mate randomly
0 Natural selection does not occur




HardyWeinberg Genetic
Equilibrium

A Note: A failure of the HareW/einberg Law..j._:.-"_'
sign that evolutiors occurring

Copyright @ 2001 Randy Glasberg

"It might be some sort of evolution thing.
Your baby's navel is an Ethernet port.”
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Migration

A A population may also change because of
emigration or immigration
o0 Emigration refers to the movement organisms out

of a group
A often leads to the formation of new species

o0 Immigration is the movement of organisms into the
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A Gene flow occurs when an a5\ =
individual leaves a populaticf>= =\
or a new individual joins a o

| populatiorlﬁ__
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! i “We’'re doomed! And all because you
) decided it would be better to sail than
- |, to fly south this year!"
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A Genetic drift provides ranc%om changes in tt

occurrence of genes through chance event:

?‘.ff" A These chance events can take place when
\ Individuals of a population break off from th
original group and start their own populatior

d also known as tHeunder effect
AThis is what happened w

AMore than likely a few birds were blown to the Galag
Islands during a storm

AThese ofqgliB®der 6 birds r
reproduced, eventually developing into a distinct spe

Genetic Drift w@



Nonrandom Matinc

A Mating practices in a group ¢
also affect its development &

A evolution

LA In many groups, mating is N

random, this is callegxual

selection

o Individuals with certain
characteristics are more often
selected as mates

A ex. Plumage of turkeys and peacocks
A This affects which genes from -
the o0gene pool 6 '§

to the popul at. :
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Speciation

;f A A speciesis a group of organisms with
' similar structures and appearance who can
mate and produce fertile offspring

B A Spemaﬂonrefers to the creation of a new

two groups may not have the opportunity to br S
together

A each group will evolve independently

A eventually the two groups become so different they
can no longer interbreed, and each group becomes
a new species



Speciation

A Even when there is no geographical
separation, members with particular trait
may restrict their mating to others with
similar traitsy REPRODUCTIVE isolatior

A Eventually, two or more different groups
develop and become a separate species




HAT IS SPECIATION?

A GEOGRAPHIC ISOLATION
A REPRODUCTIVE ISOLATION

opulation

splittifkthe population

http://evolution.berkeley.edu/evolibrary/home.php

Life Sciences- HHMI Outreach. Copyright 2006 President and Fellows of Harvard College



