Natural Selection Packet
How are evolution and natural selection linked?

Background: 

 
Within every population, variation exists within the inherited traits of the individuals. Variation exists in the phenotypes (body structures and characteristics) of the individuals within every population. An organism's phenotype may influence its ability to find, obtain, or utilize its resources (food, water, shelter, etc.) and also might affect the organism's ability to reproduce. 

 
In any particular environment, the growth and survival of organisms depend on physical conditions. Changes in environmental conditions can affect the survival of individual organisms and entire species. If an environment changes, organisms that have characteristics which are well-suited to the new environment will be able to survive and reproduce at higher rates than those with less favorable traits. Therefore, the alleles associated with favorable phenotypes increase in frequency and become more common and increase the chances of survival of the species. 

 
Individual organisms with certain traits (those that are "favored" in the environment) are more likely than others to survive, reproduce and pass these "favorable" traits (such as courting behaviors, coloration or odors in plants and animals, competitive strength) to their offspring. Those organisms that do not interact well with the environment are more likely to die or produce fewer offspring than those organisms having "favored" traits.

 
Within a species there is a variability of phenotypic traits leading to diversity among the organisms of the species. The greater the diversity, the greater the chances are for that species to survive during environmental changes.
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Applying the background: 
1. When lions prey on a herd of antelope, some of the antelope are eliminated.  
Which reason below can be used to describe this situation?

(1) inheritance of acquired traits   (2) isolation of the species   (3) survival of the best adapted   (4) Lamarckian evolution
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2. Which of the following best describes the term “adaptation”
(1) It is a process in which an organism adapts to its environment
(2) It is a step in the process of natural selection
(3) It is a characteristic or behavior that helps an organism survive and reproduce
(4) It causes mutations which lead to natural selection

3. A student noticed that male peacocks have very beautiful and elaborate feathers while female peacocks were rather plain. He hypothesized that once all peacocks may have been rather plain but the males with the more attractive feathers were able to reproduce the most and created offspring that also had elaborate feathers.  Over time, there were fewer and fewer plain males as they were more likely to die without reproducing.  What evidence did the student use to create their theory of peacock evolution?

________________________________________________________________________________________________________________________________________________________________________________________________________________________
Define Natural Selection-________________________________________________________________________________________________________________________________________________________________________________________________________________________
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Factors that Affect Natural Selection

1. Environmental Change

[image: image4.png]


Example: A population of giraffes feeds on leaves of small bushes on the ground and short trees.  Suddenly, their environment changes! After a drought, all of the bushes on the ground die.  The giraffes are left with only taller trees to eat from.   Though some giraffes have necks that can reach those leaves, others do not.

Brainstorm: How does environmental change affect natural selection? 

(Does a changing environment increase or decrease the chance of natural selection happening? WHY?)

________________________________________________________________________________________________________________________________________________________________________________________________________________
2. Competition
Example: A population of birds uses their beaks to dig into the soil and find worms to eat.  The birds have a variety of beak sizes, but since there was always an abundant supply of worms all of the birds were able to feed. One spring the worm population decreased dramatically due to a disease and the birds had to compete over the worms.  The birds with the longest beaks were able to dig deepest into the soil and find enough worms to survive.

Brainstorm: How does competition affect natural selection? (Does competition increase or decrease the chance that natural selection will occur? WHY?)

________________________________________________________________________________________________________________________________________________________________________________________________________________
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3. Variation

In the previous two examples, the populations of giraffes and birds had inherent variation- the giraffes had different sized necks and the birds had different types of beaks.  What would have happened if all of the giraffes had identical short necks?  What would have happened if the birds all had identical small beaks?  Would the populations have evolved?
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* What variety exists in the bat
population?

* How will the bats compete with
each other?

* Describe how the process of
natural selection occurs



_________________________________________________________________________________________________
_________________________________________________________________________________________________
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Try this one! 
A farmer often sprays a certain kind of insecticide, a chemical that kills insects, on his plants to prevent locust bugs from eating all of his corn crops.  One day there was a random change in the sequence of DNA in an a locust egg cell.  When the egg cell hatched, the locust was resistant to the insecticide (it would not be killed by it).   Since that locust could survive and reproduce, natural selection occurred until the entire population evolved to become resistant.  

A) Identify the variation that existed in the insect population _____________________

B) Identify the process that created this variation _________________________

Writing for the Regents

A population of bats feeds on flying insects. Some of these bats have a gene that results in much stronger flight muscles than those of the other bats in the area. Explain how this occurrence could lead to evolutionary change within this species of bat. In your answer, be sure to include the terms/concepts: variation, competition, natural selection. 
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

Need a Hint? 










Multiple Choice and Short Answer Practice:
Directions: Answer each question to the best of your ability.  Ask if you have questions.

1. Which of the following statements about natural selection is NOT true

(1) Natural selection is a process that leads to evolution 

(2) Competition for resources can lead to natural selection 

(3) Natural selection can be explained as “survival of the fittest”

(4) Natural selection is less likely to occur in a changing environment

2. A species that lacks the variation necessary to adapt to a changing environment is more likely to

(1) develop many mutated cells 

 (3) become extinct over time 

(2) begin to reproduce sexually

 (4) develop resistance to diseases

3. If an ecosystem is changed through a natural disaster, organisms will have the best chance of survival if

(1) their environment has few abiotic factors 

(2) the organisms are large 

(3) the population size is small 

(4) their species exhibits genetic variation

4. Which of the following is most likely to result in evolutionary change in a population?

(1) a mutation in the eye cells of an organism

(2) competition among organisms within the population

(3) a lack of genetic variety in an population

(4) a stable environment
5. Ancestors of the giant panda had rounded paws with five very short toes. Today, the giant panda has a sixth toe, often referred to as a thumb, even though it develops from a wrist bone. This unique thumb is an adaptation that allows the panda to easily hold and eat bamboo shoots.  Identify one process that can result in adaptations such as the panda’s “thumb”.
6. In an environment that undergoes frequent change, species that reproduce sexually may have an advantage over species that reproduce asexually because the sexually reproducing species produce

(1) more offspring in each generation 

(2) identical offspring 

(3) offspring with more variety 

(4) new species of offspring in each generation

7. Due to a mutation, a kangaroo living in a population in Australia is born with increased leg strength.  This trait allows the kangaroo to escape predators more easily than the other kangaroos in the population.   It is able to successfully pass on this adaptation and many more kangaroos with this trait are born.  Explain how evolutionary change might occur in this population of kangaroos over time.  In your answer be sure to include the terms/concepts of: variation and natural selection. 
________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
8. A male fish had dull colored scales.  Both of its parents, and even its mate had dull colored scales as well.  However, when he created gametes, some of the chromosomes in his cells swapped genes.  As a result, some of his offspring were born with a new trait of shiny scales!  Their shininess reflected light and made it difficult for predators to see them. 

A) Identify the adaptation that the fish had.  _______________________________________________________________________
B)  Identify the process that created this adaptation _________________________________________________________________
9. Agriculturists have developed some varieties of vegetables from common wild mustard plants, which reproduce sexually. Which statement best explains the development of these different varieties of plants?

(1) Different varieties can develop from a single species as a result of the recombination of genetic information. 

(2) Different species can develop from a single species as a result of the effect of similar environmental conditions.

(3) Mutations will occur in the genes of a species only if the environment changes.

(4) Variations in a species will increase when the rate of mitosis is decreased.
10. Which statement is most closely related to the modern theory of evolution? 
(1) Characteristics that are acquired during life are passed on to offspring by sexual reproduction

(2) Evolution is the result of mutations and recombination only

(3) Organisms best adapted to a changed environment are more likely to reproduce and pass their genes to offspring

(4) Asexual reproduction increases the survival of species

11. When the adaptive characteristics of a species are insufficient to allow survival, that species is likely to


(1) mate with other species


(3) form a fossil


(2) produce a beneficial mutation

(4) become extinct

12. The sorting and recombination of genes during reproduction is important to evolution because these processes

(1) decrease variation and help maintain a stable population

(2) increase variation that enables species to adapt to change

(3) decrease the chances of producing offspring that are adapted to the environment

(4) increase the ability of all the offspring to adapt to the environment

13. Following a tornado, a population of birds is separated and they settle in two very different habitats.  After a long period of time, what is most likely to occur?

(1) Both species will go extinct eventually

(2) Natural selection will occur in each habitat and the two populations will evolve differently

(3) Natural selection will occur in the same manner in each habitat

(4) Evolution will only occur if there is a mutation in the species

14. Which situation would most likely produce a gene mutation in a squirrel?

(1) The squirrel stops using its claws for digging.

(2) The squirrel is exposed to radiation for several days. 

(3) Oak trees gradually become less common. 

(4) The weather becomes wetter for a short period of time.

15. Cone snails of the same species often exhibit variations in the patterns of their shells. State one possible cause for these variations appearing in the shell pattern within the population of the cone snails
________________________________________________________________________________________________________________________________________________________________________________________________________________________
16. The graph below shows the percent of variation for a given trait in four different populations of the same species. The populations inhabit similar environments.

[image: image8.png]21 1

* How are some bats in the
population different?

* What will the bats fight over?
*Which bats will survive and
reproduce? Which bats will die
out?

(This process is natural selection!)




In which population will the greatest number of individuals most likely survive if a significant environmental change related to this trait occurs?  Support your answer. 
________________________________________________________________________________________________________________________________________________________________________________________________________________________
17. A population of bears living in the forest feeds primarily off of salmon in a nearby river.  However, some of the bears have thicker fur and are also able to obtain honey from beehives rather easily.  After local fisherman discovered the salmon population, they overfished the river until the salmon population was nearly wiped out.  Explain how this human interaction might effect evolutionary change in the bear population.  In your answer be sure to include the concepts of competition, and natural selection. 
________________________________________________________________________________________________________________________________________________________________________________________________________________________
____________________________________________________________________________________________________________
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