Unit TWO – Adaptation & Evolution Review KEY
1. The percentage of difference between the cytochrome c of a dog and the cytochrome c of a pig is a 6% difference.

2. The closest genetic relationship is seen between:

Pig vs. Donkey = 5.1% difference

Pig vs. Dog = 6.0% difference

Horse vs. Dog = 7.7% difference 

3. According to the “Case Study” the closest relationship is seen between the “Silkworm” and the “Hornworm”

4. Five things that provide support for the theory that life forms can evolve are:

A) The fossil record. Ex. Ancestral horse ( modern horse

B) Embryological similarities.  Ex. gill slits, gill pouches, tail structure

C) Homologous structures. Ex. Forelimbs of bat, human, sea lion = similar anatomy.

D) Vestigial structures.  Ex. Human appendix, snakes hips, cave fish eyes

E) Biochemical homologies. DNA, cytochrome C, similar Amino Acids, ATP etc.

F) Biogeographical evidence : Ostriches, Emus, Rheas, all large flightless birds; could they have derived from a common ancestor back on Pangaea

G) Observed Cases – Peppered Moth, Antibiotic Resistant Bacteria, DDT resistant mosquitoes.

5. The three main categories of adaptations are:

A) Structural : A body part/structure that helps that organism survive. 

Ex.  A turtle’s hard shell, thorns on a rose bush

B) Physiological (Functional) : A biochemical mechanism in an organism that helps them survive.

Ex. Toxins in a plant/chili pepper, the production of ink in a squid's ink sac.
C) Behavioural : A behaviour that an organism uses to help it survive.

Ex. A rattle snake rattling, a tree tracking sunlight.

6. A) Digestive Enzymes in Fly Trap = PHYSIOLOGICAL (Functional)
B) Killdeer faking broken wing to lure predators away from nest = BEHAVIOURAL

C) Sharp quills on porcupine = STRUCTURAL

D) Salmon migration = BEHAVIOURAL

7. Chili Peppers are extremely spicy which helps deter mammals from eating them.  Birds are unaffected by the spiciness.  When seeds go through the gut of a mammal they do not have as high of a germination rate as do the seeds if they go through the gut of a bird. Chili Pepper plants that were spiciest had more of their seeds get dispersed and properly germinated (sprout) when going through the gut of birds. The percentage (frequency) of these spicy plants has increased over time.
8. A) Polar Bear – Webbed paws for better swimming, translucent hair to appear white for camouflage, but hair fibers internally reflect solar heat down onto black skin for heat absorption. Large sharp canine teeth to capture prey.

B) Canada Goose – Migrate seasonally to find food and open water. Webbed feet to help with swimming. Congregate in flocks to have more protection and more eyes open for spotting danger.


C) Cuttlefish – Use chromatophores to change pigmentation to allow them to camouflage into their surroundings. Behaviourally, they will stay perfectly still to mimic corral and rocks etc. Produce ink and jet it into the water to disorient predators so they can escape.

9. The name for Darwin’s theory is “Natural Selection” it is also called “Survival of the Fittest”

(Natural Selection states that within a species members of that species show variation.  There is also a limited amount of resources required for survival.  To attain the required resources members compete against each other.  The members with the best phenotypes (adaptations) will out-compete the other less-suited members.  The best fit will survive and pass their genes onto form the next generation ) 

10. Lamarck’s theory of evolution is called “Inheritance of Acquired Characteristics”

(Inheritance of Acquired Characteristics: According to Lamarck, he felt that if an organism uses a structure frequently, that structure will begin to develop more.  If a structure is not being used it will diminish. Whatever the case, the change to that organism will be passed onto the offspring)

11. When Darwin hiked up along the Andes Mountain Range he found marine fossils that were thousands of feet above sea level.  It must have taken millions of years to thrust the ocean floor up into a mountain range.  

12. “Industrial Melanism” is a case of natural selection documented in a species of moth called the pepper moth.  Prior to the Industrial Revolution the normal phenotype (Peppered) were better at camouflaging to avoid predators than the other phenotype (Melanic).  That was reversed during the industrial revolution; as soot covered the trees the peppered phenotype stood out and the melanic blended in better.  The phenotypic ratio drastically changed over a short period of time (30 years) due to natural selection.

13. The three main ways that natural selection can shift a population are:

A) Stabilizing selection

B) Disruptive selection

C) Directional selection

14. A) This graph depicts – STABILIZING SELECTION – A higher percentage of the population ends up having the average phenotype. The percentage of the population having the extreme phenotypes goes down.

B) This graph depicts – DISRUPTIVE SELECTION – Both extreme phenotypes see an increase in their percentage of the population, while the more average phenotypes percentage has a drastic drop.

15. 
A) Human Birth Weights over thousands and thousands of years has been changed by STABILIZING SELECTION – reduction in the number of both tiny babies and very large babies.

B) Horse Size – Over millions of years horses have become bigger – DIRECTIONAL SELECTION has been at work.


C) DDT Resistance in Mosquitoes – Over several decades, mosquitoes have been selected to be more resistant to DDT Pesticide as the more sensitive mosquitoes have all been killed off by spraying.

16.  Gregor Mendel is known as the “Father of Genetics”

17. 

A) Phentoype : The physical traits an organism possess.  Ex.  Brown Eyes

B) Allele: The given form of a gene. For biology 11, we say that each gene may have two forms or alleles.  Ex. A gene for eye colour may have a sequence of bases that codes to make the iris brown, or it may have a different sequence of bases that may code to make the iris blue.  In this case the gene for eye colour has two alleles (forms)

C) Genotype: Is the combination of alleles (forms of the gene) that an individual possesses.  Each individual inherits one set of genes from their father and the other complimentary set of genes from their mother.  So for a given gene, like the eye colour gene, an individual gets a pair of that gene. Sometimes the pair consist of the same two alleles for example, BB or bb; other times the individual gets two different alleles Bb.

D) Meiosis: The type of cell division that takes place in the reproductive organs to make new haploid cells (gametes –sex cells) from normal diploid body cells.

E) Homozygous: The genotype of a cell where two of the same type of allele were inherited.  Ex  BB or bb

G) Heterozygous: The genotype of a cell where two different types of alleles were inherited.  Bb.

18. Heterozygous Black Rabbit (Bb)  X Heterozygous Black Rabbit (Bb)

	Gametes (sex cells)
	B (egg)
	B (egg)

	B (sperm)
	BB
	Bb

	B (sperm)
	Bb
	bb


B)  Heterozygous Tall Pea Plant (Tt)  X Homozygous Recessive (tt)

	Gametes (sex cells)
	t (pollen sperm)
	T (pollen sperm)

	T (ovule)
	Tt
	Tt

	t (ovule)
	tt
	tt


19. A) The allelic Frequency is -  "B" = 24/50 = 48%

"b" = 26/50 = 52%
B) Genotypic Ratio :
      BB = 6/25 = 24%

Bb = 12/25 = 48%


bb= 7/25 = 28%

C)Phenotypic Ratio – BLACK – 18/25 = 72% 

WHITE – 7/25 = 28%

20. Genetic equilibrium is the condition in a population where the gene pool (all the genes and the relative frequency of each allele) is kept in balance, unchanged from one generation to the next to the next.  The population is not evolving (changing).


Some examples of animals that have been in Genetic Equilibrium are:
A) Horseshoe Crab
B) Alligator

C)Comodo Dragon

D) Goblin Shark

21 A). Differential Migration is the process whereby a group of members moves out of or moves into a population, but this group that moves out/in does not have the same proportion of phenotypes that the main population possesses.  Therefore there is a shift in the frequency of each allele.  Example,  A population of 100 squirrels has 90 Grey squirrels and 10% Red squirrels.  During a fire, 10 squirrels migrate into a different part of the forest and they do not return to the original population.  If the 10 that emigrated consist of 9 Grey and 1 Red, the allelic frequency is unlikely changed, but if the 10 that emigrate are 7 Red and 3 Grey, the frequency of the red allele would most likely be much lower and as a result the frequency of the Grey allele would increase.

B) Genetic drift is the shift in frequency of the alleles, by chance.  If 50% of all the alleles in a population are (A) and the other 50% are (a), then the chances of the next generation’s allelic frequency being 50% : 50% should be pretty good.  But there is also a chance that by chance the next generation’s allelic frequency could be 70% (a) and 30% (A).  Example: get a coin and flip it 10 times, there’s a chance you should get 5 heads and 5 tales, but there is also a chance you could get 10 heads in a row.  Try It!

22. 
A) IMMIGRATE – occurs when members move into a population.

B) EMIGRATE - occurs when members move out of a population.

23. 
A) Divergent evolution is change to one species in which two populations change to become different to each other.  Sometimes they become so different from one another that they become two different species.  Ex. Crocodiles and Alligators

B) Convergent evolution is change to two different species, so that they resemble each other.  They can never become so similar that they become one species.

Ex.  Tasmanian wolf (marsupial) and Timber wolf (placental).

24. 
A) Sharks and Dolphins = CONVERGENT

B) Flying Squirrel and Sugar Glider = CONVERGENT

C) Elephant and Mammoth = DIVERGENT

D) Kangaroo and Wallaby = DIVERGENT
25. Adaptive radiation is a type of DIVERGENT evolution in which one species branches off to form many different but closely related species. Darwin's Finches.
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26. A) Species: a group of similar looking organisms that can and usually interbreed with one another to reproduce fertile healthy offspring.

B) Population: A group that belongs to a given type of species that live in the same area and breed with one another.

C) Speciation: The process by which two or more different species form from the divergent evolution of one original species.

D) Niche : The combination of an organism’s habitat and its role it plays in that habitat.

E) Analogous Structures : Structures that have similar appearance and function, but the origin (DNA code/anatomical design) of the structures is very different. 
Ex. Butterfly wing and Bat wing.
F) Homologous Structures: Structures of different organisms that look quite different and may have different functions, but they have similar origin. DNA code/anatomical design) Example – Human arm and Sealion Flipper
27. Both Gradualism and Punctuated Equilibrium are different view on trying to explain how fast evolution takes place.  In Gradualism, the rate of evolution is very slow and there is not any drastic change over  a short period of time.  In Punctuated Equilibrium, there are long periods of unchanged (equilibrium) followed by quick burst of drastic change.
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28. The pre-volcanic species of salamanders had both an aquatic stage as a juvenile and a terrestrial stage as an adult. After the volcanic eruption and the destruction of the forest, the salamanders have adapted to stay fully aquatic right through their adult life cycle.  There is no advantage to having a terrestrial stage if there is no proper forest habitat. 

