Discussion and debate Is essential to sc@

1. Rundermined the refigious beliefin creation

2. Most scientists thought the earth was only tens of millions of years old at most.

3. People's instinctive assumption that arganisms had always been the way they are
now

REMEMBER:
+  Always keep an open mind to new posslbillties
— even when they seem to fly in the face ofreasen
Use the scientific method:
- first lock objectively at ALL the evidence
— then develop a theory that explalns it as completsly as possible
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Review: 5 Proofs of
Evolution

Bactrian Camel

How are adaptations ‘
| influenced by an organism
environment?

KEY POINTS OF EVOLUTION

+ 1. Process of evolution + 2. Single individuals
oceurs in poptilations of
orgarisms as generation do no%_ go throth
follows generation avolution
through long perio
time

What is an Adaptation?
An adaptation is a
characteristic that helps
an organis
reproduce

What adaptations do tulips have?
What adaptations did Darwirs finches have?

Natural selection

{video: darwing dangerous ideas — hummingbirds)

« What is speciation?

» What are the four key components of natural
selection?

+ What kinds of variable traits within the humminghird
population has natural selection acted upon?




Breeding Bunnies Lab
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Review:
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Survival
living to reproduce

* Reproductive
success
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Example of how variation can lead to
evolution of a species: Peppered moths

Varied population of moths: white and pepperad color maths.
Originafly the lighter solor moths were the majority and ware favorad because
they could blend in better with the snvironment
Industrial revolution caused the snvironment to change
Peppered moths had an advantage in the new environment

— Oveitime peppered moths outnumbered the lighter colared moths

Evolving ldeas: How Does
Evolution Really Work?

. Vaniation
— you need to have variation for Natural
Selection

- Variation = isolation - Natural Sefection -
Divergence -» New Species

2. Change in environment

These bring: Competition among individuals
in & population

How do we get variation in a
population?

+ Sources of Variation

+ Variation of crganisms within a
spedcies increases the likelihood
that at least some members of
the species will survive under
changed environmentaj
conditions




1. Mutations {fvam Socrat Life- Aceldsnte of Grenfion - Siokle Coll Ansmia)
—Mutation = an unpradictable change in DNA
—Video; ~5mins

* A mutatin In the hemoglobin sickle cell gene changes the shage of the

- InWWast Afiica Maaria is very comron
= Formmet the disasa Is nat fatal
-~ This is because they have a regstanca

hernaglahin it makes. People that have this mutaton have an ADVANTAGE!
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Mutations af Chremosomes

How do different species
form? {cont)

2. Genetic Recombinations
(Evolution: Why Sex — minnows) s

— resulting from meiosis and sexual reproduction

- increase the genetic variabiliity

- contributes to the GENE POQL (the sum of all the alleles of a
population}

Factors that bring about evolution
1. Environmental change:
4 whan a population is affected by a

+ Usually decreases variaticn in apopulation

— Chance gvents
+ Fire, earthquakes, toradoes, floods.... All can change an
environment
+ These things affect what food/shelter is avallable to the
organism
+ Gene Pool: genes available within a reproducing

population

Gene Elow: Immigration:and emigratio
« If a population moves to a new environment
— Example. An organism gets brought to an island

- In West Africa Malaria is very common

— For most the disease is not fatal

—This is because they have a resistance

+ A mutation in the hemoglobin sickle cell
gene changes the shape of the
hemoglobin it makes. People that have
this mutation have an ADVANTAGE!

How do different species
form? (cont

1. Variations in Population due to Mutation and
Genetic Recombination

Environmenta! Change

Migration {leaving} and Immigration {arriving)
. Random change leading to genetic drift

. Arifidal or natural selection

- Ardificial selection = selective breeding fo obtain the
opt)imal offspring {milk or beef producton in cows,
efc

- Natural selection = survival of the fittest

8. Nonrandom mating — sexuzl selection

— Animals choose mate based on desirgd traits {size,
appearance, &ic)

SESEERS

Examples Genetic Drift causing a

change in animal populations. ..

+ Examptle: (p433 of Bio Book)
- little genetic variation in the cheetah
popuiation
— This is consistent with a reduction in
the size of the population to only a few
individuals - an event that(frnbably
cccurred several thousand years ago,

+ Ancther observed exampls is the
northern elephant seal

- hunted aimaost to extinction

- By 1880 there were fewer than 20
animals but the population now
numbers more than 30,000,

— NOW thers is very litile genetic .
variation in the elaphant seal population
and it is [ikely that the twanty animals
that survived the slaughter were more
"lucky" than it
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Theory: How does our environment refate to
Lactose Tolerance?

+ Human ancestry comes from a lactose
intolerance background
- Most mammals develop lagtosse intolemnce sfter a
certain time in infancy
+ Since milk is such a staple foed, at one point in
time it probably became advantageous to be
able to drink milk

— The trait for lactose tolerance was advantageous and
was passed on o later generations

— Now the majorily of humans are lactose tolsrant

When speciation occurs,
why is it maintained?

1. Barriers
— Behavioral
» Organisms maie at different
timss of the year, organisms
use different courtship rituals
like songs that enly atiract
certain species as mates

- Geographical
+ Mounlains, aceans, rivers,
space, efc
— Physical

+ Elephant and mouse won't
mate

Example of Geographic Isolation:

Abert & Kaibab Squirrels (p438)
+ 10,000 yrs ago only Abert squirrel lived
in Arizona forests

+ Small group became isolated on north
side of Grand Canyon

Distinctness of Species (speciation)
is Maintained in 3 Ways (cont.)

2, offspring do not live to reproduce

-erganisms mate but offspring do not develop to
be born

3. offspring are sterile and cannot reproduce

a. ex. Mules are sterile and the offspring of a horse
key mating

Continental Drift

« After Pangaea species could no longer
walk around the world

« Some became isolated on continent
and evolved independently

— Australia — species isolated for millions
years

— Species are very unique {many
i 5 -

— Species - subspecies -» new species
~ HOMOLOGOUS STRUCTURES
» For example, the vertebrate Bmb s one S Sl
example of divergent evolutior, The limb in \‘:".'!"#{T-W?
many different specles has a commen origin, H
but has diverged somewhat in overall
structure and function

[ —.

- ANALOGOUS STRUCTURES
= Insect wings and birds wings
* Whales fins and sharks fins




Darwin’s finches is an example of
adaptive radiation...."speciation
event”
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« Adaptive radiation=diversification of a species
as it adapts to different ecological niches.

Another example of adaptive
radiation..

All the marsupials in present day Australia would have evolved from
one common ancestor. However, over time and via natural selection,
the many marsupial species (i.e. kangaroo and keala) have ccoupied
their own ecological niche and adapted accordingly. Kangaroo's have
leng powerful legs to cover the wide area of land that they occupy while
the koala's smaller structure and more centralised centre of gravity
allow them to dimb trees and obtain the eucalyptus that they feed on.

The Marsupials

* Rates of Speciation

a. Gradualism- changes in species is slow and gradial,
occurring in small perlodic changes in the gene peol

b. Punctuated Equilibrium- evolution occurs in spurts of
ralatively rapid charge with long peribds of non-change.

- this theory is commonly found in the fossif record.

change
{5} Punctuated squilibrium madel

+ When two or more organisms develop

Coevolution
PBS: Toxic Newt

specialized traits together

—They directly influence each others survival
+ predator and prey
» competitors
= grganisms linked by mutudly beneficial symbiosis,

What were the adaptations?

» Qver time, some genetic variants of the
snake that are resistant to the toxin have
emerged
- Snakes with resistance had an adaptation

« AND variants of the newt have become
maore poisonous

— Newts that were VERY toxic were at an
advantage

on = |when two unrelated

groups become uniquely adapted
to one another

Evolving ldeas: Why Does Evolution Matter Now?
hitp:/fiwww.pbs.orghwgbhievolution/library/11/2fe_s_6.him|

» Evolution continues to have an impact on our fives -- the food we

eat, our environment, and our health, Through the story of 2 multi-
drug resistant strain of tuberculosis in the prisons of Russia, we see
evo?uﬂon in action today. This video lllusirates how evolution is
important ta our understandimf} of disease prevention and treatment
in Russia and around the world.

+  Credits: @2001 WGBH Educational Foundation and Clear Blue Sky

Productions, !nc. All rights reserved.




Honors cont....

Speciation — creation of a new
species

» There are different types of speciation
events

TYPES OF SPECIATION

Allopatric
allo = athar, patrle = placa)

tl oo E
geagraphi:aﬁy isolated populations gy came CEeEb

Evamplot Fil I the G4 poyios Ishinls

Peripatric
{peil = near, pairlo = plage) el
- type of allopatric spsciation, but b this scerarlo ans of the lsalated popuahuns has oriy a
fawindviduals
+ & smallpoplilatier Isakalad 21 the sdge of 3 laryer popsiaton
T

Parapatric

ara ce)
gwninuuusiy dusulbued popUation {not geographicaly isolatad)
- But the pop. Deesntmate randomly = reclucad gana Row

Sympatric
(s{fm sama, patrie= placa)
lthin the range of the ancsstral population
~ Soma of tha hdividuals are explofting a new niche which resultsln thoce Individuale evolving
differantly aver tima

Hypothetical Example of Allopatric Speciation

SCENARIC 1 ua.m

Suppose that there are two populations of rabbts, \ ~ /_\\
each on an islandin the ocean. Oneisfand has / s s
predators that eatrabbits and the otfier does not, \

— How mr?m natural selection change the rahixit // /
populalons after several thousand years? —
SCENARIO 2 3
Suppose that the rabbitfood is different on one PR
lsfandchan it |shon the gthe;'ect N 5 ( il ( oty }
-How might naturd selection change the - gl
rabbit populations withregard to thelr food eanee A/" t“’ i
requirements after several thousand years? o e
SCENERIC 3
«  Suppose that the cifmate of one lsland (s hot but
the climate of the other is cold. [
~  How might the rabbits become adaptad fo the e ¥ TN
different climates?0 mlm\ / mom
ot e ) 1y 1$§§:~sa'
Eventually, thatwo populations wil become so {“”"‘39/ NeoddieaE

differant, that they will be different species. — —

bs. 7 052_02 iyt

Example of variation can lead to
speciation:
African cichlid fishes i
= case of "explosive
speciation”

—there is very little
sequence
divergence
between species:
confirms short time
span.

Assumptions of the Hardy-Weinberg Equilibrium
Theory {Evolutlonary Mechanlsms)

LR populat\ons disabey th SEE ssumpt]ons EVOLUTION WILL ol 'CUR,

— POPULATIONSWILL BE LARGE IN SIZE (e, no ganatic drift).
Random chance can alter alisls fraquencias. through mating processes
and death within smalk populations.

INDIVIDUALS WILL RANDOMLY MAT Ewhich means that the cholce of
mates by individuals in the population is determined by chance, and not
influenced by the genotypes of the individuals in question.

THERE ARENQ MUTATIONS: No difference in the mutation rates
between alleles at the same locus.

i

THERE 1S NOGENE FLOW: Reproductive isolation from other
populations {i.e., no gene flow or migration}).

RO NATURAL SELECTION: No differential survival or repreduction
among phenotypes (ie., no natural selection).

i




Natural Selection affects populations
and often creates 3 patterns:

Natural Selection affects
Stabilizing selection- populations and often creates 3
favors the nom, the patierns:
common, average tralts Ty sweume momsLums e

a populatlon. e //\ jﬂl
Directionat selection- rey
favors those individuals e scemes

who have extreme e |
variations in traits within a  whs g i
population. A \
Disruptive selection-the "™ s
extrernes traits in a e I -
populaticn. /' Eﬁ \

@xampis of Shdizing sslectn- iors the o, the comen, avarage traits ina population.

Stabilizing
Selection

= Intermediate
forms are favored
and extremes are

eliminated

Sivarian Husky, a ag bred for workfng 5 the snaw.
— These dogs have strang pectoral andleg musclss, allowing it to mave through dense snow,
—  The Sherlen Husky is wel designed for working in the snaws,
+ It the Siberan Husky fed heavisr muscles, it would sink deeperinte the snow, so thay
swould mava slawer ar wauld sink and get stuck in the snow.
+ Yetif the Sberan Husky red ighter muscis, it would not ke strang emugh o pul
sleds and eqlipment, s¢ the dog would hava ftia valua as a wordng dog,
— S0 stabilzing seection has chosen a norm for the size of the Sberlan Husky.

Directional selection- favors those Individuals wha have extrame varlations In tralts within a
population.

Directional
Selectiaon
T Rt e ARl a4
+ Allete frequencies . :
shift in one
direction

Snqtpiio

Fompe il vefuna P e et i 2

" ot v e ran w3
- Ex. breeding of the greyhound dog.
« Early breeders were interested in dog with the greatest speed. They
carefully selected from a group of hounds those who ran the fastast,
From their offspring, the greyhound breeders again selected those
dogs whe ran the fastest,
- By continuing this selection for thoss dogs who ran faster than most of the
hound dog population, they gradually produced a dog who could run up to
B4km/h {(40mph}).

Disruptive selection- the extremes traits in a population.

Disruptive 3
Selection

Forms at both
ends of the
range of
variation are
favored
Intermediate
forms are
selected against

— African butterfly Pseudacraea eurytus
= Variation in coloration: reddish yellow to blue.
+ The Ilrgﬂhtest color butterfly and the brightest color

butterfly, look like (mimic) other species of
butierflies that are not normally the prey of other the
local predator group of birds and other insects,

— The most colorful extremes are favored




