Unit 2 Notes #5 -Natural Selection and Allelic Frequency
Trying to Explain the Mechanisms of Evolution

Lamarck vs. Darwin:

A) Lamarck’s “Theory of Inheritance of Acquired Characteristics”: 

Lamarck's Hypothesis:

I.   - An organism changes to become more suited to its environment.

- Takes many generations for an appreciable amount of change to take place.

Examples:  - Bird ancestors strived to fly.

- Giraffe ancestors stretched their legs and necks.

 

II    - Parts of a body used more will become more developed.

- Parts not used will become less developed and may eventually disappear.

 

III.    - A structure acquired (developed) during an organism’s lifetime can be passed on to its offspring.

 

**** Assumption III – Was the downfall of Lamarck’s Theory

Experiment Conducted by Lamarck:

- The tails of a group of mice were cut off.

- The group of mice breed.

-Tails removed from their offspring.

- This was repeated for 20 generations.

- But the offspring were always born with normal tails.
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B) DARWIN’S “NATURAL SELECTION”:
 

- Darwin’s hypothesis of the giraffe was that the longer neck giraffes were able to reach the food. Therefore, the shorter neck giraffes would die from hunger.  That means that the longer necked giraffes would breed passing on the genetic gene of long necks to their offspring.  “Survival Of The Fittest”. That trait would become more common over time.
- Evolution through “Natural Selection” takes place over a very long period of time.  

- But there are a few well-documented cases that took place very quickly.
 

Peppered Moth: “Industrial Melanism”

 

Early 1800’s:  

- Most trees are light.

 -Light- coloured peppered moths are better camouflaged and that phenotype made up about 90% of the population.
-Dark moths (melanic) are usually eaten by birds. Only made up the other 10%
 
About 1850:

 -Industrial Revolution.

 -Trees get coated with dark soot.

-Light moths now visible and eaten.  Their numbers quickly dropped so that they only made up 15% of population.
-Dark moths are now camouflaged, they survive and reproduce to pass on that desirable trait.

-Now most Peppered Moths are dark colored. Their numbers went up forming 85% of population.
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Natural Selection Pressures:
A) STABILIZING SELECTION
-Abnormal variations die out or do not get selected for mating, as a result, the alleles for those traits decrease in the population.
- The organisms with the more average/normal traits survive and reproduce more often and the alleles for those traits increase in the population. 
-This results in a stable, similar-looking population.
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 Example: 
Strange coloration patterns etc, not selected

    
Abnormal mating rituals – get weeded out!
B) DIRECTIONAL SELECTION:
-One extreme variation is better at survival than the other more normal phenotypes.

-Population gradually shifts to become more like that extreme phenotype. 

- Individuals with the extreme traits survive and reproduce more and pass down those alleles. 
- The percentage of those alleles in the population increase.
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 Examples:  
- Size of horses has increased over time, because bigger size was more fit.  
- Sizes of certain species of mammals have decreased in body size over time as being smaller requires less food and small size allows them to hide better.

- Antibiotic resistant bacteria have increased over time, as antibiotics quickly wiped out the normal bacteria.
- Many species of mosquitoes have quickly evolved to become resistant to pesticides like DDT.

- Mice and rat populations have become tolerant to blood-thinning chemicals found in mouse and rat poisons.
 

C) DISRUPTIVE SELECTION:
-Members of a population with the more normal more prevalent traits end up getting killed off in a changed environment, while the less prevalent extreme traits at both ends of the spectrum gain improved fitness in the new changed environment. 
-Extreme members survive and the alleles for those extreme traits quickly become more prevalent in the gene pool for that population.
-May cause two (2) species to be created from one (1) original species. 
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Example:  

Deer mouse--- Lighter mice phenotypes thrive in the Meadows and fields

White-footed mouse – Darker mice phenotype thrive in the darker woodlands.
While the average mouse with normal colouration, tended to stand out in the lighter environments (Fields) as well as in the darker environments (Woodlands).
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Evolution Explained by GENETICS and Allelic Frequencies:

Think back to the Marble-Bill -Survival of the Fittest Lab.
Three alleles for Bill Shape Gene:

A) St – for Sticked Bill shape

B) f – for Forked Bill shape

C) S – for Spoon Bill shape

Recall that each bird inherited two alleles to make up their genotype. This genotype then determines the type of bill the bird will have, the bill phenotype.

YEAR ONE
Population



YEAR TWO Population
Nest 1 = Stf  StSt




Nest 1 - Died

Nest 2 = ff  ff





Nest 2 -Survived -
 ff  ff  

Nest 3 = SS Sf





Nest 3 – Survived -
SS Sf

Nest 4 = StSt StSt




Nest 4 – Died 


Nest 5 = ff  ff





Nest 5 – Died 

Nest 6 = SS SS




Nest 6 – Survived-
SS SS

In year one there were 12 birds 


In year two there are only 6 birds

And each bird has two alleles. Total

and each bird has two alleles.

number of alleles in the population 

Total number of alleles is 12

is 24

What percentage of those alleles are:

What percentage of alleles are:

A) St =  _______%



A) St = _______%

B) f = _________%



B) f = _______%

C) S =  _________%



C) S = ______%

The example above uses genetics to explain the evolution of a species through Natural Selection. Gradual change over time, where the individuals with the best traits live longer and reproduce more to pass those alleles for those traits down to their offspring.  The percentage of that allele in the gene pool goes up.  

ASSIGNMENT: On a separate piece of paper write down the following title:
Evolution of a Population Q's 1-10

· Then use the information below to answer the 10 questions at the bottom.

Imagine one gene with two alleles – The gene is for determining the length of tail in a species of Wild hamster.  One allele is dominant (long tail = L) to the other allele is recessive (short tail =l)

L = Long-tailed hamsters


l = Short-tailed hamsters

· Keep in mind that if a Hamster has at least on "L" it has a long tail.
· Use the information below to complete the calculations required.
YEAR 1 – 15 hamsters



YEAR 5 – 15 hamsters


Calculate the following:

1. What percentage of the Year 1 population of 15 Hamsters had a short tail?

2. What percentage of the Year 1 population of 15 Hamsters had a Long tail?

3.  In Year 1, there are a total of 30 alleles, what percentage of those alleles are "L"?

4. In Year 1, there are a total of 30 alleles, what percentage of those alleles are "l"?

5. In Year 5, what percentage of the population of 15 hamsters had a short tail?

6. In Year 5, what percentage of the population of 15 hamsters had a Long tail?

7. In Year 5, there are a total of 30 alleles, what percentage of those alleles are "L"?

8. In Year 5, there are a total of 30 alleles, what percentage of those alleles are "l"?

9. Over this very short period of time, what trait is being selected for via Survival of the fittest?
10. Suggest a possible explanation for why this trait in Wild Hamsters may be advantageous, use your creative brain?

Example – Human Birthweights. Big babies and tiny babies not very fit.
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