Chapter 16:  Evolution of Populations

Evolution and Genetics:  How are they linked?

Darwin had a disadvantage when he developed his theory of evolution…he did not understand the mechanisms of heredity.

Today, we understand how genes, heredity, and evolution all tie together.

______________ Pool = the combined genetic info of all the members of a specific population.

# of times that alleles occur in a gene pool compared to the other alleles is an allele’s relative frequency
Genetic Variation is Critical to Evolution

· ______________________
· Gene shuffling as a result of sexual reproduction (__________________________)
Single-Gene Traits vs. Polygenic Traits

Both lead to evolution, but polygenic traits (wide variety of phenotypes possible) lead to a more complex process of natural selection.

Showing population traits: A bell curve shows the distribution of a particular trait within the population.

Three Major Types of “Natural Selection”

1. Directional Selection - ________________________________________________________________

[image: image1.png]slow

Fast

slow

Fast





           Provide an example scenario where this pattern might exist.
           ____________________________________________________________________________________

           ____________________________________________________________________________________
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Stabilizing Selection - ________________________________

                                      _________________________________
Provide an example scenario where this pattern might

exist:

            ___________________________________________________

            ___________________________________________________

3. Disruptive Selection - ________________________________________________________________
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           Provide an example scenario where this pattern might exist.

           ____________________________________________________________________________________

           ____________________________________________________________________________________
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For each example identify the type of selection and provide a graph showing the population changes.
[image: image12.jpg]Example: Prior to the industrial revolution in England the peppered
‘moth had light coloration and lived on trees covered with light
colored lichen. This provided camouflage against predatory birds.
There were a few dark individuals in the population, but they were
ustially eaten by birds. However, once the industrial revolution
began the light-colored lichens covering the trees were killed by
Sulfur dioxide emissions from the new factories. Without the light
background of the trees, the light moths were more visible to birds.
and now the dark moths had a camouflage advantage. In 1848,
the dark moths comprised 1% of the population and by 1959 they
represented -90% of the population.




[image: image13.jpg]Example: A population of mice lives in a desert habitat with both
sand and black volcanic rocks. The mice with black fur are able to
hide from predators amongst the black rocks, and the mice with
lighter fur are able to hide from predators in the sand. The mice
with intermediate fur, however, stand out in all areas of the habitat,
and thereby suffer greater predation. Natural selection would

favor both light and dark colored mice, but select against mice of
intermediate color.




[image: image14.jpg]Example: Human birth weight has undergone stabilizing selection.
Babies of low weight lose heat more quickly and get il from
infectious diseases more easily, whereas babies of large body
weight are more difficult to deliver through the pelvis. Infants of a
‘more medium weight have the greatest survival.
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Activities:  
                   Natural Selection Practice WS

What is Genetic Drift?

            Random change in allele frequency, based on the laws of probability.  
Example ( Bottleneck Effect                                                     Example ( Founder Effect (Type of Bottleneck)
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Use your book to answer complete the following statements p. 400

Genetic Drift may occur when ________________________________ 
__________________________________________________________________.  If the relative frequency of alleles in this new population is different from the original parent population then this new population could be _______________ ___________________________ from the parent population.  The new population is not caused by natural selection but simply ______________.
Example of Genetic Drift: Describe what you see in each part of this image.
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                                                       A                                         B                                          C
A: _____________________________________________________________________________________

     _____________________________________________________________________________________

     _____________________________________________________________________________________

B: _____________________________________________________________________________________

     _____________________________________________________________________________________

     _____________________________________________________________________________________

C: _____________________________________________________________________________________

     _____________________________________________________________________________________

     _____________________________________________________________________________________

Activity:  Worms Lab

Opposite to Genetic Drift is Genetic Equilibrium 

________________________ – allele frequencies in a population will remain constant unless one or more factors cause those frequencies to change. 

5 Conditions required for this equilibrium:

1.

2.

3.

4.

5. 

Hardy –Weinberg Principle

States that allele frequencies will remain constant unless one or more factors cause those frequencies to change. (equation to prove or disprove equilibrium) ( The values that this equation gives you are what should exist if natural selection is not occurring over time.
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                                                         P = dominant allele    q = recessive allele             

                                                            [image: image4.png]



Example of how it works:  Population 100 cats           84 Black and 16 White         How many of each genotype?

1) Start by figuring out your q2 value                                             2) Square root to find q
3) Use p+q = 1 to find the p value.                                               4) Now find p2 and 2pq

Practice:
In corn, yellow kernel color is governed by a dominant allele; white, by a recessive allele. A random sample of 1,000 kernels from a population that is in equilibrium reveals that 910 are yellow and 90 are white. What are the frequencies of the yellow and white alleles in this population? What is the percentage of heterozygotes in this population?

1) Start by figuring out your q2 value                                             2) Square root to find q

3) Use p+q = 1 to find the p value.                                               4) Now find p2 and 2pq

More Practice:

In peas, a gene controls flower color such that R = purple and r = white. In an isolated pea patch, there are 36 purple flowers and 64 white flowers. Assuming Hardy-Weinberg equilibrium, what is the value of p for this population?

What percentage of the population will be white?                                What percentage will be purple?

In a Hardy-Weinberg population with two alleles, A and a, that are in equilibrium, the frequency of the allele a is 0.7. 

a.) What is the percentage of the population that is homozygous for this allele?

b.) What is the percentage of the population that is heterozygous for this allele?

A large population of laboratory animals has been allowed to breed randomly for a number of generations. After several generations, 36% of the animals display a recessive trait (aa), the same percentage as at the beginning of the breeding program. The rest of the animals show the dominant phenotype, with heterozygotes indistinguishable from the homozygous dominants. (complete dominance)

a. What is the estimated frequency of allele a in the gene pool?

b. What proportion of the population in probably heterozygous (Aa) for this trait?

Section16-3        Speciation

Natural selection and chance events can cause changes in a population.  How does this lead to new species?
So what is a species??? ___________________________________________________________________
Speciation – Formation of a new species

How are new species formed???

Isolating Mechanisms => Reproductive Isolation => Formation of a Species
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Each of these populations of frogs belong to the same
species and live in the same regions. Why is the Tree frog.

unable to mate with the Leopard frog?




Summary: 
3 Isolating Mechanisms

1. Behavioral Isolation – _____________________________

_________________________________________________

·  Example ( Meadowlarks, different songs to attract mates; courtship 

[image: image20.jpg]Two closely related species live in the same area and are capable of interbreeding
but one releases pollen in February and the other in March.




2. Geographic Isolation – __________________________________
_____________________________________________________

· Example ( Squirrel population split by Colorado 
[image: image21.jpg]Fireflies have a unique lighting pattern. The frequency of lighting is species
specific. Fireflies in the same area will not mate with those having a different

lighting frequency.

A group of bears was separated when the landmass they were living on split up.
One group eventually became black and brown bears, the other, polar bears



                      River 10,000 years ago

3. Temporal Isolation – _______________________________
_________________________________________________

·  Example (Orchids in the rainforest, only release pollen 1 day!

All of these isolation mechanisms lead to reproductive isolation.  Reproduction then happens only within the now separate gene pools.  They then respond to natural selection and genetic drift as separate units. ( This allows for the formation of a new species.

Practice:
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Ants are the correct size and weight needed to open the
flowers for the peony plant. The peony plant provides
food for the ant and the ant fertilizes the peony’s flowers

Horse evolution shows long stable periods of little
evolution interrupted by brief periods of rapid change.

A kit fox lives in the desert and has large ears with greater
surface area that keep the fox from getting overheated.
The red fox lives in the forest and has a red coat that
keeps it camouflaged.

Hummingbirds have a beak just the right length to reach
the nectar in a cardinal flower and as they feed their
foreheads bump into the pollen structure. Cardinal
flowers are red which hummingbirds can see but bees
can’t. Cardinal flower’s pollen structure is just the right
| length for the hummingbird to pick up pollen as it feeds.

The Galloti atlantica and Galloti galloti lizards evolved
through natural selection from a common ancestor into a
wide variety of different looking lizards.

Whales, sharks, and penguins all have streamlined bodies
and fins/flippers for moving in water even though they
belong in different classes of animals (mammals, fish, and
birds).








Patterns of Evolution: New Species Cause Different Patterns in Evolution
Gradualism                                                Punctuated Equilibrium                                Adaptive Radiation                      
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Convergent Evolution                                 Divergent Evolution                                    Coevolution                                     

	Analogous Structures -      
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	Homologous Structures –
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Evolution Pattern Practice: Identify the pattern that best fits each scenario (coevolution, punctuated equilibrium, convergent evolution, and divergent evolution.


Selection:
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Homozygous          Heterozygous genotype           Homozygous 


Dominant                                                                recessive








