
Population Genetics: The Effects of Natural Selection   Name: ____________________________ Per: _____ 

The following two scenarios describe the changes that occur in a population in response to environmental factors. Read through the story then 
answer the questions. Be sure to answer the question completely and use information from the story and your notes to support your answer. 

On the mainland there is a large population of birds. Although these birds are the same species, there are several variations within the population. 
Most have black feathers but about a third have brown feathers, allowing this species to nest and hunt in the dense forest and the open fields. 
There is also a difference in the thickness of their beaks. Their primary diet consists of insects but those with thicker beaks are able to eat the 
variety of seeds available.  During a storm, a population of about 200 birds is blown off course and ends up on a fairly large island where there is a 
lot of open grassland with small shrubs right next to rolling hills with small groups of deciduous trees scattered throughout. There are other species 
on the island such as mammals, many different types of vascular and non-vascular plants, an abundance of insects, a few lizards, and a somewhat 
small population of large birds of prey similar to hawks, but there are no other species of small birds on the island, so there will be very little 
competition for the new population. There are two types of plants with seeds edible for the birds. One is a small-seeded tree that is found on the 
hills and the other is a shrub that has very large seeds. 

Discussion and Extension Questions: 

1.  Identify which type of genetic drift is this population of birds experiencing and explain why. 

 

 2. Discuss what you think might happen to this population of birds over many generations with respect to the three different types of selection 
(you will select which of the 3 types you believe the birds will undergo). Formulate your argument, including backing evidence, for which of the 
three types of natural selection the birds will likely undergo and debate and defend your thoughts with a classmate. 

 a. Explain your thoughts and how they differ from your classmates. 

 

 b. Draw the graph for the type of selection your chose. 

 

3. How will the type of natural selection you have chosen for the population of birds affect the other species in the area? Choose one of the given 
other species and explain what sort of natural selection they may undergo because of this sudden immigration of small birds to the island. 

 

 

4. Calculate the allele frequency of the following situations: 

 a. The original population of birds had 700 black and 300 brown birds. Calculate the frequency of each color in the population 

 b. The new population of birds had 200 birds. What would the expected frequency for black feathers be? 

 c. Based on your response to question 2, would you expect the allele frequency of black birds to increase, decrease or stay the same? 
 Why? 

 

 d. After many generations, describe how natural selection could change the population of birds and lead to a new species? 

 

 

 



Philandering males, sneaking around behind their partners' backs or openly canoodling, are a stock character on Animal Planet. Male lions, male 
chimps, and male elephant seals play the Casanovas, pairing up with multiple females. But now researchers have revealed that cheetahs buck this 
sexual stereotype. According to the May 2007 study, female cheetahs seem to be at least as promiscuous as their male counterparts. Females 
frequently mate with several different males and are then likely to bear a single litter of cubs fathered by multiple males — making many of the 
cubs within a single litter only half-siblings. This discovery has important implications for the conservation of these endangered animals.  

A population with low genetic variation is something of a sitting duck — vulnerable to all sorts of environmental changes that a more variable 
population could persist through. And unfortunately, those are exactly the circumstances faced by cheetahs today. As a species, cheetahs have 
famously low levels of genetic variation. This can probably be attributed to an extreme drop in population numbers they experienced around 
10,000 years ago, barely avoiding extinction at the end of the last ice age. However, the situation has worsened in modern times. Habitat 
encroachment and poaching have further reduce cheetah numbers, consequently snuffing out even more genetic variation and leaving cheetahs 
even more vulnerable to extinction.  

Nevertheless, conservation biologists may have reason to hope that this genetic variation will not drain away as quickly as was thought — now that 
researchers from the Zoological Society of London have laid bare female cheetahs' cheating hearts. The scientists have found that not only do 
female cheetahs’ bear single litters with multiple fathers, but those fathers are rarely near neighbors. Females seem to mate with individuals from 
far-flung regions, meaning that the cubs' fathers are only distantly related to one another. Furthermore, female cheetahs don't even return to the 
same males year after year: consecutive litters from the same mother all had different sets of fathers. In short, female cheetahs' mating habits 
wind up getting genetic information from lots of different fathers into the next generation — and that helps preserve genetic variation!  

In fact, the impact of multiple matings on genetic variation may help explain how the trait evolved in cheetahs in the first place. Biologists 
hypothesize that in an unpredictable environment, like the Serengeti, having variable offspring would have been advantageous to a female 
cheetah. Even if several of her cubs were killed by a new disease or succumbed to a environmental stress, a female with a variable litter could still 
hope that one of her cubs would have "the right stuff" to survive. Biologists refer to this as "bet-hedging" — not putting all your eggs (or in this 
case, cubs) in one basket. On the other hand, a female with a more genetically uniform litter might not have any of her cubs survive their dicey 
environment. In this case the female who mated multiple times and had variable offspring would pass her genes on to the next generation, while 
the female who mated singly and had a more uniform litter would not. Over time, if this imbalance persisted, natural selection would favor females 
with genetically variable litters — and hence, females who engaged in multiple matings. So perhaps, what we humans perceive as promiscuity is 
actually an adaptation that allows female cheetahs to increase the odds of having at least one cub survive to pass on her genes.  

Discussion and extension questions 

1. What is genetic variation and why is it so important to evolution? 

2. This article mentions two factors that contribute to low genetic variation in cheetahs. Describe those two factors. 

3. Identify which type of genetic drift this is and explain how it is an example of it. 

4. Identify which type of selection the cheetah’s have exhibited over the last 10,000 years? Draw the graph. 

5. What aspects of female cheetahs' behavior impact the level of genetic variation among her cubs? How? 

6. Describe what type of situation might lead to disruptive selection with the cheetah’s and how the two populations might differ? Draw the 
graph. 

 

7. This article describes how having cubs by many different males might be advantageous in an unpredictable environment. A  female who 
sought out males with many different traits might increase the odds that at least one of her cubs survives. How does the situation change 
if the cheetahs live in a predictable environment? Consider a female cheetah living in a highly predictable environment in which the next 
20 years are unlikely to bring any significant environmental or other changes. For that cheetah, what would the ideal mating strategy be 
to ensure the survival of the maximum possible number of her cubs? Explain your reasoning. 

 

http://evolution.berkeley.edu/evolibrary/glossary/glossary_popup.php?word=species
http://evolution.berkeley.edu/evolibrary/glossary/glossary_popup.php?word=hypothesis

