Evolution by Natural Selection

1.	Complete using words from the box.

· Populations of organisms have genetic ______________________ (different genotypes). There are many different alleles in the ______________ pools of populations. · Adapted
· Advantageous
· Alleles
· Diversity
· Evolution
· Gene
· Inherit
· Likely
· Offspring
· Selection
· Species
· Survival

· More _______________________ are produced than survive. 
· ___________________ pressures result in competition – ________________________________ of the fittest. 
· Best adapted organisms have _______________________________ alleles resulting in better characteristics (phenotypes).
· Best ______________________________ organisms survive and reproduce.
· Offspring _______________________ the advantageous alleles. 
· The advantageous alleles are more ____________________ to be inherited. Population will contain a higher proportion of individuals with advantageous _________________. 
· There are changes in allele frequency/genetic composition of populations over time – _____________________. These changes can result in new ________________ arising - speciation. 
2.	Define the terms genotype and phenotype. 



3. 	 What is directional selection?


4.	Explain how industrial melanism occurred in populations of the peppered moth Biston betularia.   (5 marks).






	 
5.	Sketch another curve on this graph to show the distribution of phenotypes if directional selection had taken place in this population.
[image: See the source image]
6.	Describe one specific example of directional selection (other than industrial melanism in B. betularia), naming the organism and describing the character selected in your answer. 


7.	Charles Darwin struggled to explain why the male peacock had evolved a long, spectacular tail despite the fact that the trait does not give the bird a survival advantage within its niche. How did Darwin finally explain this? 





8.	Many varieties of nuthatches (birds) of the species Sitta europaea (Eurasian nuthatch) can be found throughout Europe. In the colder regions of Corsica, S. whiteheadi (Corsican nuthatch) is found. For most of the year, they feed on pine seeds. During the summer breeding season they also feed on small invertebrates. Why might global warming cause extinction of S. whiteheadi and not S. europaea? (2 marks)



9.	Some people still find the theory of evolution controversial. Explain why. (3 marks)






10.	Extension: Find out what stabilising selection and disruptive selection is, sketch the graphs to represent these forms of selection and find some examples of each.  
Evolution by Natural Selection

1.	Complete using words from the box.

· Populations of organisms have genetic _________diversity______ (different genotypes). There are many different alleles in the _____gene_____ pools of populations. · Adapted
· Advantageous
· Alleles
· Diversity
· Evolution
· Gene
· Inherit
· Likely
· Offspring
· Selection
· Species
· Survival

· More __________offspring_______ are produced than survive. 
· __________Selection________ pressures result in competition – _______________survival_________________ of the fittest. 
· Best adapted organisms have _______advantageous_____________ alleles resulting in better characteristics (phenotypes).
· Best ______________adapted________ organisms survive and reproduce.
· Offspring __________inherit______ the advantageous alleles. 
· The advantageous alleles are more ______likely_________ to be inherited. Population will contain a higher proportion of individuals with advantageous ______alleles_______. 
· There are changes in allele frequency/genetic composition of populations over time – _________evolution____________. These changes can result in new _______species___ arising - speciation. 
2.	Define the terms genotype and phenotype. 
· Genotype – genetic make-up of an organism with respect to a particular feature. 
· Phenotypes – physical traits (including biochemical characteristics) expressed as a results of the interactions of the genotype and the environment. 
3. 	 What is directional selection?
Natural selection showing a change from one predominant phenotype to another in response to a change in the environment – one phenotype is selected for over all of the others. 
4.	Explain how industrial melanism occurred in populations of the peppered moth Biston betularia.   (5 marks).
· Industrial melanism is the evolution of dark-coloured individuals in a habitat that has been made darker by industrial pollution, e.g. soot. 
· During the industrial revolution buildings became darker due to soot from combustion. During this time the lighter lichen that normally grew on trees died revealing the darker bark.
· Lighter coloured forms were better adapted on lichen-covered trees and clean buildings. Darker coloured forms had better camouflage on the soot-covered buildings and darker barks of trees. 
· Darker forms (melanic) of B. betularia increased in frequency during the 19th Century. Lighter-coloured forms reduced in frequency. 
· This is an example of directional selection. 
	 
5.	Sketch another curve on this graph to show the distribution of phenotypes if directional selection had taken place in this population.
[bookmark: _GoBack] [image: http://avonapbio.pbworks.com/f/directional_selection.gif]
6.	Describe one specific example of directional selection (other than industrial melanism in B. betularia), naming the organism and describing the character selected in your answer. 
Any suitable example. E.g. the example of resistance to disease in oysters is given in the textbook. 

7.	Charles Darwin struggled to explain why the male peacock had evolved a long, spectacular tail despite the fact that the trait does not give the bird a survival advantage within its niche. How did Darwin finally explain this? 
· An example of natural selection acting on adaptations for reproductive success. 
· Darwin’s theory of sexual selection for plumage, courtship dances, song and other secondary sexual characteristics. 
· If reproductive success gives a greater chance of passing on alleles to offspring even with a reduced chance of survival then the characteristic will be selected for over time. 

8.	Many varieties of nuthatches (birds) of the species Sitta europaea (Eurasian nuthatch) can be found throughout Europe. In the colder regions of Corsica, S. whiteheadi (Corsican nuthatch) is found. For most of the year, they feed on pine seeds. During the summer breeding season they also feed on small invertebrates. Why might global warming cause extinction of S. whiteheadi and not S. europaea? (2 marks)
· S. whiteheadi adapted to colder/mountainous regions
· If climate warms, food supply (pine seeds/invertebrates) less available. 

9.	Some people still find the theory of evolution controversial. Explain why. (3 marks)
Any three from:
· Conflict with religion/creationism/excludes presence of God.
· Suggests world older than given in Bible/appears to contradict Genesis.
· Some people believe that the evidence for evolution is unsatisfactory/not enough evidence.
· The idea that humans are evolved from apes/monkeys/other animals is considered particularly offensive/challenges the idea that humans are (God’s) special creation.

10.	Extension: Find out what stabilising selection and disruptive selection is, sketch the graphs to represent these forms of selection and find some examples of each.  
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