
Unit 7: Evolution Study Guide 
Advanced and ESL Biology 

 
Name:        Date:      Block:   
 
Directions: Using the textbook or classroom notes, answer the following questions. 
 

 
1. What is evolution? (pg. 369) 

Change over time, the process by which modern organisms have descended from ancient 
organisms. 

 
2. How does evolution change the frequency of alleles over time? (pg. 394 or 397) 

Natural selection on single-gene traits can lead to changes in allele frequencies and thus to 
evolution. The natural selection of an allele (such as fur color in rabbits) may increase or 
decrease its fitness making it more or less likely to survive and reproduce. 

 
Question: A marine biologist hypothesizes that biological evolution is occurring in certain 

populations of salt water turtles she is studying. To support her hypothesis, the biologist would 

need to document a change in which of the following? 

a. Size of the individual turtles over a lifetime 

b. Size of the population of turtles over the course of her study 

c. Frequency of alleles in the population over the course of her study 

d. Frequency of predation on members of the population over the course of her study 

 

3. What is artificial selection? (pg. 379) 

Plant and animal breeders use heritable variation (genetic variation) to improve crops and 

livestock. They would select for breeding the largest hogs, fastest horses, and cows for milk. 

Nature provided the variation, and humans selected those variations that they found useful. 

 

4. What is natural selection? (pg. 381) 

Survival of the fittest-the traits being selected, and therefore increasing over time, contribute 

to an organism’s fitness in its environment. Overtime, natural selection results in change in 



the inheritable characteristics of a population. These changes increase a species’ fitness in it’s 

environment. 

5. What are the requirements for natural selection to occur? (pg. 380-381) 

1. Struggle for existence: means that members of each species compete regularly to obtain 

food, living space, and other necessities of life. 2. Survival of the fittest: organisms that 

are not well suited for the environment will either die or leave little offspring.  

 

6. How does natural selection act on alleles? (pg. 381) 

Natural selection chooses the most advantageous traits to be carried on and inherited by the 

organisms with the strongest fitness.    

 

7. How does natural selection act on genotypes? (pg. 381-382) 

By adaptation, where inheritable characteristics that increases an organisms chance of 

survival will become better suited to their environment and thus better able to survive and 

reproduce. 

 

8. What did Charles Darwin say about the organisms he saw on the Galapagos Islands? (pg. 382) 

Darwin argued that living things have been evolving on Earth for millions of years. Evidence 

for this process could be found in the fossil record, the geographical distribution of living 

species, homologous structures of living organisms, and similarities in early development or 

embryology. 

 

9. What is fitness? (pg. 380) 

The ability of an individual to survive and reproduce in its specific environment. 

 

10. What makes an organism “fit?” (pg. 380-381) 

The ability to compete to survive and produce offspring. Those that are not advantageous will 

die off or have little to no offspring. 

 

Question(s):  

I. When cheetahs prey on a herd of gazelles, some gazelles are killed and some escape. Which 

part of Darwin’s concept of natural selection might be used to describe this situation? 

a. Survival of the fittest 

b. Reproductive isolation 

c. Acquired characteristics 

d. Artificial selection 

 



II. According to Darwin’s theory of natural selection, which of the following do individuals that 

tend to survive have? 

a. Variations best suited to the environment 

b. The greatest number of offspring 

c. Characteristics that plant and animal breeders value 

d. Characteristics their parents acquired by use and disuse. 

 

11.  On pages 370-371 Darwin made some observations (green subtitles) about certain trends in 

animal species. What were some of these observations? You may need more space 

1. Patterns of Diversity 2. Living organisms & fossils 3. The Galapagos Islands  

Students need to write about each observaton 

 

12. What was James Hutton’s contributions to evolution? (pg. 374) 

Hutton was a geologist that hypothesized geological forces that shaped Earth. He proposed 

that layers of rock form very slowly, some move up and some are buried. Mountains, valleys 

are then shaped by natural forces such as rain, wind, heat, and temperature. These processes 

take millions of years, therefore Earth must be more than a few thousands of years old. 

 

13. What did Charles Lyell say about evolution? (pg. 375) 

Lyell expanded upon James Hutton’s ideas of geology, explaining that geological features 

could be build up and torn down over long periods of time. Volcanoes continue to release hot 

gases just as they did on ancient Earth and erosion continues to carve canyons. Darwin took 

these ideas and questioned if Earth could change over time, could life not too? 

 

14.  What did Thomas Malthus say about evolution? (pg. 377) 

Malthus write a book in 1798 stating that more people are being born than people were dying,   

and reasoned that if the human population continued to grow unchecked, sooner or later there would 

be insufficient living space and food for everyone. Only forces against this were war, famine, and 

disease. 

 

All answers to this section can be found on page 376 

15. What was Jean-Baptist Lamarck’s hypothesis about evolution? 

Lamarck proposed that by selective use or disuse of organs, organisms acquired or lost 

certain traits during their lifetime. These traits could then be passed on to their offspring. 

Over time, this process led to change in a species. 



16. What is an acquired trait? 

Certain traits can be gained and passed from one generation to the next. For example, if 

during its lifetime, an animal somehow altered its body structure, leading to longer legs or 

fluffier feathers, it would pass that change on to its offspring. 

 

17. What is an inherited trait? 

A trait that is obtained from the parental generation and passed down from generation to 

generation. These traits are genetic. 

 

Question(s): 

I. In an experiment, suppose the tail of lizards were clipped short for thirty generations. The 

thirty-first generation emerged with normal-length tails. Which theory of evolution would be 

disproved by this observation? 

a. Natural selection 

b. Inheritance of natural variation 

c. Inheritance of acquired characteristics  

d. Survival of the fittest 

 

II. Which example best illustrates the process of natural selection? 

a. Giraffes with short necks migrated to locations best suited for their neck lengths 

b. Giraffe necks varied in length and the shorter necked giraffes were at a disadvantage 

c. Giraffes stretched their necks to reach for food and resulting offspring had longer 

necks 

d. Giraffe necks varied in length, and all offspring had an equal chance of survival. 

 

III. As part of a simulation of evolutionary process, a teacher drops 200 blue and 200 orange 

marbles on blue fabric. The blue and orange marbles represent individuals of the same 

species. Students represent predators and pick up as many marbles as possible in 30 

seconds. Which prediction is most accurate? 

a. Orange individuals are more likely to survive and reproduce 

b. Blue individuals are more likely to survive and reproduce 

c. Predators are more likely to capture blue individuals 

d. Predators are equally likely to capture blue and orange individuals 

 

 

 



 

18. What is sexual selection? (pg. 395) 

Sexual selection is a “special case” of natural selection. Sexual reproduction acts on an 

organism’s ability to obtain (by any means necessary) successfully copulate with a mate. 

Males picking females with particular traits and females picking males with particular traits.  

 

19.  What are the advantages of sexual reproduction? (pg. 395) 

Genetic variations such as mutations (any change in the DNA sequence) and gene shuffling 

(that occurs during the production of gametes: Crossing over) Sexual reproduction can 

produce many different phentoypes, without changing the relative frequency of alleles in a 

population. 

 

20. What are the disadvantages of sexual reproduction? (pg. 394) 

Mutations can lower the fitness of an individual organisms and produce 

genotypes/phenotypes that could otherwise be harmful. Those inheritable traits then get 

passed from one generation to the next. 

 

21. How are mutations related to evolution? (pg. 394)  

Many mutation cause a change in phenotype, therefore altering the appearance of an 

organism over time. This mutation can either strengthen or weaken the “fitness” of an 

organism. 

 

22. What is Genetic Drift? (pg. 400) 

In small populations, an allele can become more or less common simply by chance. The 

smaller the population, the less likely it is to predict the genetic probability of the population. 

Individuals that carry a particular allele may leave more offspring than others, just by chance. 

Over time, a series of chance occurrences of this type can cause an allele to become common 

in a population. (Think of tribes in Africa or Native Americans). 

 

23. What is the Founder Effect? (pg. 400) 

A situation in which allele frequencies change as a result of the migration of a small 

subgroup of a population. Example: hundreds of species of fruit flies around different Hawaiian 

Islands, all originating from the mainland, now have different allele frequencies than the original 

population. 

 

 



 

24. Evolution vs. Genetic Equilibrium: Explain what the Hardy-Weinburg Principle states. 

States that allele frequencies in a population will remain constant unless one or more factors 

cause those frequencies to change. The frequencies in which alleles remain the same is called 

genetic equilibrium. If a population is in equilibrium, the population will not evolve. 

 

25. List and describe the five conditions that are required to maintain genetic equilibrium. (pg. 

402). You may need more space… These are the conditions if there are no changes to 

genotypes (population)…in other words, when everything is the same, nothing evolves. 

1. Random Mating: All members of the population must have an equal opportunity to 

produce offspring. 

2. Large population: The larger the population the less likely for genetic drift. 

3. No movement into or out of the population: The population’s gene pool must be kept 

together and kept separate from the gene pools of other populations. 

4. No Mutations: Of genes mutate from one to another, new alleles are introduced. 

5. No Natural Selection: All genotypes of a population must have equal chance at surviving. 

 

Question(s): 

I. From a genetic perspective, what is the main disadvantage of sexual reproduction? 

a. Sharing responsibility for raising the young 

b. Only contributing half of the individual genes 

c. Decrease genetic variation 

d. Having to choose a mate 

 

 

This section can be answered using pages 398-399 

26. What is directional selection? Give an example. Draw the curve in the space below. 

When individuals at one end of the curve have a higher fitness than individuals in the middle or at 
the other end. EXAMPLE: A population of seed-eating birds experience directional selection when a food 
shortage causes the supply of small seeds to run low. OR short and medium neck giraffes died because they could 
not reach leaves on trees, as the long neck giraffes prospered because they could reach the leaves. 

 

 

 

 

 

 



27. What is stabilizing selection? Give an example. Draw the curve in the space below. 

When individuals near the center of the curve have high fitness that individuals at either end of the curve. This 
situation keeps the center of the curve as its current position, but it narrows the overall graph. EXAMPLE: the mass 
of human infants at birth is under the influence of stabilizing selection. Human babies born much smaller than 
average are likely to be less healthy and thus less likely to survive.  Babies that are much larger than average are 
likely to have difficulty being born.  

 
 

 

 

 

 

 

28. What is disruptive selection? Give an example. Draw the curve in the space below. 

Selection acts most strongly against individuals of an intermediate type. If the pressures of natural selection is 
strong enough, and lasts long enough, this situation can cause the single curve to split into two. EXAMPLE: A 
population of birds’ lives in an area where medium-sized seeds become less common and large and small seeds 
become more common. Birds with unusually small or large beaks would have higher fitness. 

 

 

 

 

 

 

 

 

29.  What is speciation? (pg. 404) 

The formation of new species due to natural selection and chance events changing the 

relative allele frequencies. 

30. What is reproductive isolation? (pg. 404) 

As new species evolve, populations become reproductively isolated from one another. When 

the members of two populations cannot interbred and produce fertile offspring. 

 

31. What is geographical isolation? (pg. 405) 

Two populations are separated by geographical barriers such as rivers, mountains, or other 

large bodies of water.  

 

 



32. What is behavioral isolation? (pg. 404) 

Occurs when two populations are capable of interbreeding but have differences in courtship 

rituals or other reproductive strategies that involve behavior.  

 

33. What is temporal isolation? (pg. 405) 

Two or more species reproduce at different times. Example: three similar species of orchid all 

live in the same rain forest but release pollen only on a single day. Since the three species of 

orchid release pollen on different days, they cannot pollinate one another. 

 

Question: What situation might develop in a population having some animals feed during midday 

hours and other animals feed during evening hours? 

a. Genetic drift 

b. Temporal isolation 

c. Behavior isolation 

d. Geographic isolation 

 

 

 

34. What does the fossil record say about evolution? (pg. 382 or 417) 

Fossils were the remains of ancient life and that different layers of rock formed at different 

times during Earth’s history. These fossils are a record of Earth’s history. 

 

35. Why is biochemistry evidence for evolution? (pg. 425) 

Experiments have been conducted that can conclude that organic compounds necessary for 

life could have arisen from simpler compounds present on primitive Earth. 

 

36. What does biogeography say about evolution? (pg.382 or 421) 

Radioactive dating, some species are very similar to others yet have distinctive habitats or 

selective rituals. Darwin concluded that these species could have descended with 

modification from a common “mainland” ancestor. 

 

37. What does embryology say about evolution? (pg. 385)  

The early stages, or embryos, of many animals with backbones are 

very similar. The same groups of embryonic cells develop in the same 

order and patterns to produce tissue in all vertebrates. 



 

 

38. What are homologous structures? (pg. 384) 

Structures that have different mature forms 

but develop from the same embryonic tissues. 

Wings, legs, flippers vary greatly in form and 

function, yet are all constructed from the same bones. 

 

39. What are analogous structures? (pg. 384)-May not be in the book 

Similar features of different animals that have evolved due to convergent evolution 

(organisms evolve similarities when adapting to similar environments) When two different 

species live in similar environments, they often evolve in a similar way. 

 

40. What are vestigial structures? (pg. 384) 

The organs of many animals are so reduced in size that 

they are just vestiges, or traces, of homologous organs in 

other species. Example, miniature legs, tails or other 

structures. We no longer use our appendix or hair on our 

bodies. 

 

41. What is adaptive radiation? (pg. 436) 

Organisms that arise from a single species, for example, Darwin’s finches. 

42. What is convergent evolution? (pg. 437) 

Organisms evolve similarities when adapting to similar environments 

43. What is gradualism? (pg. 439) 

Selection and variation that happens more gradually. It is hard to notice change over a short 

period of time, small variations that fit an organism slightly better to its environment are 

selected for.             

 

44. What is catastrophism? (to the Google!) 

The theory that the Earth has been affected in the past by sudden, short-lived, violent events, 

such as mass extinctions. This is in contrast to gradualism.  

 

45. What is punctuated equilibrium? (pg. 439) 

Pattern of evolution in which long stable periods are interrupted by brief periods of more 

rapid change. 



 

 

Question(s):  

I. What is the relationship between a wing of a bat and the fin of a whale? 

 a. They represent derived homologies 

 b. These traits have arisen from disruptive selection 

 c. These traits have arisen independently as a result of convergence 

 d. They represent modified forms of a trait present in common ancestor. 

 

II. The number and location of bones of many fossil vertebrates are similar to those in living 

vertebrates. Which of the following most likely explains the basis for this observation? 

a. The needs of the organisms 

b. The struggle for existence 

c. A common ancestor 

d. The inheritance of acquired traits 

 

III. Dinosaurs dominated most of earth millions of years ago. At that time, most mammals were 

small and nocturnal (coming out only at night). After the extinction of the dinosaurs, 

mammals quickly diversified, what pattern of evolution best explains the diversification of 

mammals? 

a. Catastrophism    b. convergent evolution    c. gradualism   d. punctuated equilibrium 


