EVOLUTION TEST REVIEW: Answers
1. What is evolution?  Why do organisms evolve?

Evolution is change in species over time. Species have to adapt to changing environments. 

2. Evolution is a “theory” - what does that mean?

The best explanation based on a lot of evidence.

3. Who was that guy who visited the Galapagos Islands in the mid-1800’s and came up with a theory called evolution?  What was the name of the book he published?
Charles Darwin – The Origin of Species
4. Explain what the big deal was about the finches Darwin discovered.  (What unique   

characteristics did they have and how did Darwin explain this?)

The finches on the different islands and different areas all had beaks of different shapes and sizes. The beaks were different depending on the foods they ate, which showed they adapted differently. They had become separate species that evolved from one original.
5. If all organisms die, how can a species be “successful?” (How do they ‘survive’?)

They pass on their traits to offspring through reproduction. 

6. Define the following terms:  adaptation, fitness, homologous structures, vestigial 

organs, selective pressures. Give an example of each.
Adaptation = Something that helps an organism survive in its environment. Ex: white fur on a polar bear that helps it blend in.

Fitness = How well an organism is able to survive in its environment 

Homologous structures = Body parts with similar origins (from common ancestors) and similar structure, but different functions. Ex: Bat wing / Whale flipper / Cat leg

Vestigial organs = Body parts that have lost their function in an organism. Ex: Human appendix.

Selective Pressures = Things in the environment that organisms have to adapt to. The organisms that survive them are able to pass on their traits. Ex: Temperature, predators, natural disasters, climate change, food available, etc….

7.  Identify each of these adaptations as physical adaptation (PA) or behavioral (BA) for a bat:

a. Web of skin to form a wing for flight - PA

b. Hunting for insects in the early evening when they are most abundant  - BA

c. Hibernating in the winter when there are no insects to eat - BA

d. Sensitive ears to locate prey - PA

e. Hunt in groups - BA

f. Sharp teeth for grabbing insects quickly - PA
8. List the four areas of evidence for evolution and provide an example of each.

Comparative Anatomy – ex. Homologous structures show similarities between species, and vestigial organs show species change.
Fossils – Ex. Tiktaalik shows a link between birds and amphibians – shows that species change and are related.
Embryos/Development – ex. All animals have tails and gills in early development – shows species have a common origin.
Chemical Compounds – ex. Similarities in DNA or amino acids between horses and donkeys, chimps and humans, dogs and wolves – close relationships = more similar chemicals
9. Classify each of the following as homologous structures (HS) or vestigial organs (VO):


a. whale flipper & bat wings: HS
c. small hind leg bones in large snakes: VO

b. appendix: VO


d. bat wing & crocodile toes: HS
10.  Explain how embryonic development can be evidence for evolution. What were some of the similarities you saw in all the young embryos?

All animals have tails, gill slits, ear holes… in early development – shows species have a common origin.
11.  What are Archaeopteryx and Tiktaalik and what do they show about evolution?

Archaeopteryx was a small dinosaur with feathers (link between reptiles and birds).

Tiktaalik was a fish with legs (link between fish and amphibians).

Both showed a link between two different types of animals, showing that species change over time and are related.

12.  What is genetic variation and what does it have to do with evolution?

All species have natural variations. Because of these variations, species can change when one trait or another gets selected for to reproduce – either by natural, sexual, or artificial selection (ex longer legs, brighter feathers, bigger animals…)

13. Explain what we mean by “populations evolve, not individuals.” Can individual organisms evolve in their lifetimes? Think of the moths and the bunnies…
Individual organisms can not change (not in any way that can be passed to offspring in DNA) – ex. in the bunnies, the brown rabbits did not turn white when there was snow. Instead, the brown ones got eaten more and the white ones survived more because they blended in. The percentages of genes in the population changes, not the individuals.
14.  List and briefly describe the three mechanisms of change we discussed. Include examples.
Natural selection – the best adapted survive and pass on their traits. Ex: White rabbits in snow don’t get eaten, and pass these traits on so they become more common.
Sexual selection – one sex (usually females) selects the traits that are desirable, and these are the traits that get passed on. Ex: females pick males with bright feathers – they reproduce, and eventually the whole species has bright males.
Artificial selection – Humans pick the traits they want to pass on. Ex: selecting only the friendliest foxes to breed – they pass on their genes for nice personalities, and now the foxes are very tame.
15. What is a selective pressure? Pick an organism and describe 3 selective pressures in its environment and adaptations that could result from them (example: Pressure = cold weather; adaptation = thick fur).

Something in the environment that an organism has to adapt to.
Ex: Polar bear

Pressure = Cold







Adaptation = Thick fur and fat

Pressure = needs to sneak up on its prey; there is lots of snow


Adaptation = White fur

Pressure = surrounded by water


Adaptation = good swimmer

16a. Why is sexual selection sometimes referred to as the “Handicap Principle”? How can it be bad for natural selection? 
Traits picked by females in sexual selection are often bad for the organism and are therefore a “handicap” for it, making its life harder – ex. bright feathers attract predators, long tails are heavy and make them slow, big antlers take extra energy to produce and drag around…

If the traits are bad enough this can actually go against natural selection, but as long as enough females mate with them they will keep passing on their genes.

16b.  Explain how artificial selection, such as dog breeding, could also be used as 

evidence for evolution.  

It lets us see that species can change. For instance, there are hundreds of breeds of dogs and they are all the same species – we can see the variation in a species and how traits can be selected and emphasized – making a Great Dane and a Chihuahua from the same animal (wolf) over time.

17.  What mechanism is the Peppered Moth (the white and spotted moths you looked at in the lab activity) an example of?  What selective pressures were acting on these moths? 
Natural Selection – the best adapted survived.

The pressures were predators (the birds eating them) and the need to blend in to escape them (the pollution changed the color of the environment) – so the spotted moths survived better in the polluted forest and passed on their traits until there were more spotted ones in the population.
18.  Identify each of these examples as Natural Selection (NS), Sexual Selection (SS), or 

Artificial Selection (AS):


a. the long, sharp talons of eagles - NS

b. large-eared corn grown in a farmer’s field - AS

c. bright colors on a peacock’s tail - SS

d. thick, white fur of a polar bear - NS

e. the many breeds of dogs we have today - AS

f. the large crest of feathers sticking up from a male cardinal’s head - SS
19.  What is geographic isolation and how can it create many new species from a single 

species? Give an example of geographic isolation.
When two populations of a species get physically separated and are no longer able to mate with each other, they can evolve differently if there are different environmental pressures in each area. Ex: If there is a species of pig with variations for hair length and they end up on different sides of a mountain, and it’s cold on one side and warm on the other – the cold side pigs will evolve to have longer hair, and the warm side will have shorter hair. Over time they will be so different they can’t interbreed anymore.
20. What is behavioral isolation? How can it create multiple species?  Give an example.
When two populations of a species have different behaviors that prevent them from mating with each other (ex. different songs or dances, mating at different times…) they will also evolve differently until they are no longer able to reproduce together.

21.  What is a mutation?  How do mutations result in evolution? Give an example.
Changes in DNA – this is one of the ways species can change. If the mutation gives the organism a good trait, it will survive long enough to pass it to its offspring. 
22. Explain the concept of genetic drift. What are examples of some random events that can cause it?  Does genetic drift happen more in small or large populations? Why? 

Random events cause some organisms to reproduce more than others, and as a result the percentage of alleles in the population changes. There is no selection for traits involved. Small populations are especially affected. 

Ex: There is a population of 100 bugs, 80 black and 20 red.  10 of them get squished, and most of the ones that died were red. The red ones die out as a result.

23.  List the three types of evolution we discussed and include examples of each.  
Convergent evolution –Ex: Bats and insects both have wings that let them fly, but they do not have a recent common ancestor. 
Adaptive radiation –Ex: Darwin’s finches.
Coevolution –Ex: clown fish and sea anemone.
24.  What happens during adaptive radiation?  Give some examples. 
Many species evolve from a single common ancestor. Ex: Darwin’s finches.

25.  What is convergent evolution?  Give an example. How is it different from Coevolution?
Convergent: different, unrelated species evolve separately but due to similar environments, they evolve to have similar characteristics (similar FUNCTIONS but different origins).

Coevolution: Two species evolve together because of a close relationship and are a selective pressure on each other.

In convergent, they are different species evolving differently to look the same. In coevolution they have a close relationship.
26.  What kind of evolution is sometimes called the “evolutionary arms race”?  

Include examples, please.

Coevolution – predator and prey. Ex: newts are toxic, snakes are resistant to them, newts evolve to become even more toxic and snakes become even more resistant…etc!

