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Introduction:

Natural selection is the process by which organisms that are well adapted to their environment have a better chance of surviving and reproducing than do organisms that are poorly adapted.  Natural selection is often referred to as “survival of the fit.”  Well-adapted organisms that survive to reproduce pass on their traits to their offspring.

Since 1989, the international ivory trade has been banned.  There is however a black market for it that continues to flourish.  The ivory needs of this black market are met mainly through poaching.  Ivory hunters kill elephants with tusks.   Only male Asian elephants have tusks.  Through destruction of their natural habitat, conflicts with humans, and hunting, the Asian elephant population is a fraction of what is once was. Today you will investigate the question, “Does the poaching that continues affect their population?”

Objectives:

In this lab you will:

· Observe the impact environment and other external influences can have on a population.

· Understand the impact poaching has on the Asian elephant population.

· Be more knowledgeable about how you can influence a wildlife population through your actions.

· Understand what is meant by natural selection and evolution.

· Be able to enter data into a spreadsheet in Excel and create a line graph from it.

Key Words:

1) Gamate: __ Sperm or egg that carries the haploid genetic material of parent. ________

2) Allele: ___ One of two or more gene variations for a trait. _______________________

3) Genotype: __ The genetic (DNA code) for a trait. _____________________________

4) Phenotype: __ The physical manifestation of a genetic trait. _____________________

5) Evolution: ___ Change in species over time. _________________________________

Materials:

Laptop with the “Tusker Experience” installed.
Research the topic:

Read the introductory paragraph from this lab and your materials from the Pedigree lab.

Part A: Poacher vs. Population:
Form a hypothesis:

Use wording like, “If … then…” to write a hypothesis in the space provided below.  Your hypothesis should be short and to the point.  We will be investigating how poaching affects the number of elephants born with tusk or without tusk.  Your hypothesis should state what affect you think that poaching will have on the occurrence of tusked or no tusk elephants.

6) Hypothesis:

________________________________________________________________________________________________________________________________________________

Experiment and Test the Hypothesis:
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1) Open the “Tusker Experience” application.
2) When playing the game, an elephant with long tusks is represented by two “L” genes. One “L” and one “l” represent an elephant with short tusks. An elephant with no tusks is represented by two “l” genes.
LL = Long tusker
Ll = short tusker
ll = no tusk

First Generation

3) Create your herd/generation by placing four long tusk elephants, two short tusk elephants, and two no tusk elephants from the gene pool deck (remember that each elephant is represented by two genes).  You do this by adjusting the numbers in the boxes in the top left that are labeled “Number of Long Tuskers”, “Number of Short Tuskers”, and “Number of No Tuskers”.  Make sure that a 6 is in the box next to “Number of Long Tuskers”, that a 3 is in the box next to “Number of Short Tuskers”, and that a 3 is in the box next to “Number of No Tuskers”.  The starting genes in your gene pool will come from these elephants.  Set the percentage of elephants affected by poachers to 5.  Do this by changing the value in the box next to “Percent Poachers” to 5.  Set the percentage of elephants affected by predators to 10.  Do this by changing the value in the box next to “Percent Predators” to 10.  Set the percentage of elephants affect by disease to 25.  Do this by changing the value in the box next to “Percent Disease” to 25. 
4) You begin your experiment by pressing the “Start Game” button.  Upon starting the game you will see that there are 16 genes in your herd.  This number is shown at the top center of the screen.

5) Take a look at the first two genes in your herd.  Do this by clicking on the “Next Pair of Genes”.  Note that these genes are taken at random from the herd.  These two gamates represent the sperm and egg of an elephant zygote in your new generation.

6) Your elephant zygote is affected by the environment.  The picture on the right had side under “Environment” shows how your elephant is affected.
· If the picture is of disease your elephant dies.  Press the “Die” button and go to step 9.

· If the picture is a blank continue onto the next step.

7) You elephant zygote is also affected by poachers and predators.  The picture under “Poacher/Predator” on the right had side shows you how your elephant was affected.
· If the picture is a predator it kills no tusk elephants and short tusk elephants because they can’t defend themselves.  If the elephant has no tusks or short tusks place it dies.  If this is the case press the “Die” button and go to step 9.
· If the picture is a poacher it kills long tusk elephants.  The poachers are interested in ivory and so they only want the long tusk elephants.  If your elephant has long tusks it dies.  If this is the case press the “Die” button and go to step 9.
· If the picture is a blank continue onto the next step.

8) If your elephant made it this far it has survived.  Press the “Survives” button.  You will see the count in the section labeled “Surviving Elephants” get updated to reflect the elephant that just lived.
9) Repeat steps 4 through 7 for the rest of the genes in your herd.
10) All of the elephants that survived will reproduce.  They reproduce by simply doubling.  The elephants in your next generation are now shown in the grayed out boxes where you entered the elephants for the first generation.
11) Record on your data table the number of “LL”, “Ll”, and “ll” under generation 1 herd.  Also record the number of poachers present in the poacher/predator deck.  The table to record this on is located below in the Collect and Analyze Data section.
Second Generation

12) During your second generation we will increase the number of elephants affected by poachers to 10 percent.  Do this by changing the number next to “Percent Poachers” to 10.  Hit the “Next Generation” button to start the next generation.  Your new herd is created.
13) Repeat the same steps as you did for the first generation for generation 2.

Third Generation
14) Do the same thing as you did in the previous generations, but this time with the percentage of elephants affected by poachers set to 20.
Fourth, Fifth, Sixth, and Seventh Generations
15) For the fourth generation set the percentage of elephants affected by poachers to 40, for the fifth to 60, for the sixth to 80, and for the seventh to 90.
Collect and Analyze Data: (7-13)
	Generation #
	Number of “LL”
	Number of “Ll”
	Number of “ll”
	% Poachers
	% Predators
	% Disease

	Starting
	6
	3
	3
	0
	0
	0

	1
	
	
	
	5
	10
	25

	2
	
	
	
	10
	10
	25

	3
	
	
	
	20
	10
	25

	4
	
	
	
	40
	10
	25

	5
	
	
	
	60
	10
	25

	6
	
	
	
	80
	10
	25

	7
	
	
	
	90
	10
	25


Graph your results Generation vs. Population below.  Use red for long tusk elephants, green for short tusk elephants, and blue for no tusk elephants.
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	


Drawing Conclusions:

14) What was your hypothesis? 
___ The student’s hypothesis should be in an “if”, “then” form. _________________

_____________________________________________________________

15) Did the data support your hypothesis?  Use numbers from your lab to support your answer.
__ It is important that students use “real” numbers from their graph to support the assertion of the validity of their hypothesis. _______________________________

__________________________________________________________________________________________________________________________
16) What is causing the Asian elephant population’s expression of the “tusk” gene to be altered?

___ Students should answer discussing artificial or natural selection due to poaching, predation or disease. ______________________________________________

_____________________________________________________________

17) How did poaching influence the expression of elephant tusk size genes?
___ Students will use numbers from the lab to show how poaching decreased the population LL tusked elephants.  Poaching removes the LL genes from the surviving elephants. ______________________________________________________

18) Do you think the loss of LL tusked elephants was natural or artificial selection?

___ Accept answers that discuss the principle of natural selection, artificial selection and survival of the fittest. ______________________________________________

_____________________________________________________________
Part B: Predator vs. Prey
Form a hypothesis:

Use wording like, “If … then…” to write a hypothesis in the space provided below.  Your hypothesis should be short and to the point.  We will be investigating how predators affect the number of elephants born with tusk or without tusk.  Your hypothesis should state what affect you think that predators will have on the occurrence of tusked or no tusk elephants.

19) Hypothesis:

________________________________________________________________________________________________________________________________________________

Experiment and Test the Hypothesis:

1) Press “End Game”.

2) In part B you will do a similar experiment as part A except that you will be increasing the number of predators instead of poachers.

3) Set your starting population to 3 long tusk, 3 short tusk, and 3 no tusk elephants.  Set the percentage of poachers to 10, the percentage of predators to 5, and the percentage of disease to 25.

4) During generation 2 increase the percent of predators to 10.  In generations 3, 4, 5, 6, and 7 increase the percentage of predators to 20, 40, 60, 80, and 90 respectfully.

5) Record the experiment in the table below in the section titled “Collect and Analyze Data”.
Collect and Analyze Data: (20-26)
	Generation #
	Number of “LL”
	Number of “Ll”
	Number of “ll”
	% Poachers
	% Predators
	% Disease

	Starting
	3
	3
	3
	0
	0
	0

	1
	
	
	
	10
	5
	25

	2
	
	
	
	10
	10
	25

	3
	
	
	
	10
	20
	25

	4
	
	
	
	10
	40
	25

	5
	
	
	
	10
	60
	25

	6
	
	
	
	10
	80
	25

	7
	
	
	
	10
	90
	25


Graph your results Generation vs. Population below.  Use red for long tusk elephants, green for short tusk elephants, and blue for no tusk elephants.

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	


Drawing Conclusions:

27) What was your hypothesis? 

__ The student’s hypothesis should be in “if”, “then” form. ___________________

_____________________________________________________________

28) Did the data support your hypothesis?  Use numbers from your lab to support your answer.

___ It is important that students use “real” numbers from their graph to support the assertion of the validity of their hypothesis. _______________________________

__________________________________________________________________________________________________________________________

29) What is causing the Asian elephant population’s expression of the “tusk” gene to be altered?

___ Students will include in their answer a discussion of natural selection and survival of the fittest. ______________________________________________________

_____________________________________________________________

30) How did elephant tusk size influence the predator prey relationship?

___ The large tusk allowed the elephants to defend themselves against predation and survive. ____________________________________________________
_____________________________________________________________
31) Describe how the elephant predator relationship represents natural selection.

___ The elephants with tusk could survive and pass on their genes.  Elephants that had no tusk died and did not get to pass on their no tusk genes. _____________________

_____________________________________________________________
32) How does a heterozygous dominant tusk gene influence the appearance of no tusk elephants?

___ The heterozygous tusk gene allows the no tusk recessive trait to remain “alive” in tusked elephants.  The ll trait will appear proportionally less then the tusk phenotypes. _

_____________________________________________________________

Part C: Develop Your Own Experiment

In this section you will create your own scenario and develop your own experiment.
Form a hypothesis:

Use wording like, “If … then…” to write a hypothesis in the space provided below.  Your hypothesis should be short and to the point.

33) Hypothesis:

________________________________________________________________________________________________________________________________________________

Collect and Analyze Data: (34-40)
	Generation #
	Number of “LL”
	Number of “Ll”
	Number of “ll”
	% Poachers
	% Predators
	% Disease

	Starting
	
	
	
	0
	0
	0

	1
	
	
	
	
	
	

	2
	
	
	
	
	
	

	3
	
	
	
	
	
	

	4
	
	
	
	
	
	

	5
	
	
	
	
	
	

	6
	
	
	
	
	
	

	7
	
	
	
	
	
	


Graph your results Generation vs. Population below.  Use red for long tusk elephants, green for short tusk elephants, and blue for no tusk elephants.

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	


Drawing Conclusions:

41) What was your hypothesis? 

__________________________________________________________________________________________________________________________
42) What did you observe in the scenario you chose?

____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

Conclusions:
43) From this lab give an example of the following Genotypes:
LL=___tusk__________
Ll= _____short tusk____
ll=___no tusk_______

44) From this lab give the phenotype for the following Genotypes:

Homozygous dominant: __ Tusked elephants ___________

Homozygous recessive: __ Short tusked elephants _______

Heterozygous recessive: __ No tusk elephants ___________

(45-48) Explain using the terms natural selection, survival of the fittest and reproduction to explain what happened to the elephant populations you created during this lab.

___ The elephant tusk size was a good example of natural selection in this lab.  The elephants that had the most adaptable tusk size survived best in the given environment and passed these successful genes on to their offspring.  LL genes were most successful against predators.  The genes that were most successful against poachers were ll. _____

_________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
49) What are the deciding factors of tusk size in the Asian elephant population?
___ The deciding factors of tusk size in Asian elephant population were the adaptability of the genes to the environmental factors of predation and poaching. ______________

_____________________________________________________________

(50-53) Conclusions from the Experts
In 1930 in Queen Elizabeth National Park in Uguana 1% of the female, and 1% of the male elephants were born without tusks.  Now in the park 15% of the females and 9% of the males are born without tusks.  Elsewhere in Sri Lanka the rare trait of a tusk less bull elephant can be seen in 93% of the population.  Experts believe that the decline in the percent of the elephant population with tusks is due to man-made natural selection, caused by poaching.

You have been hired by the Sri Lanka government to try and explain why poaching elephants’ is not good for the country.  In your answer you must use facts from this lab and your pedigree lab to justify how hunting elephants for their tusk will alter the population and eventually cause them to be extinct.  Make sure you conclude with a reason the elephants can benefit the Sri Lanka people.

________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

 We will now use Excel to graph the data, so that we can get a better understanding about what has occurred.  The graph will allow us to visually see any trends that have occurred.

Excel Instructions (5 points) 

You will follow these instructions once for each experiment that you performed.

1) Open Microsoft Excel.

2) You will see a page with many boxes.  This page is called a spreadsheet.  These boxes are called cells.  A vertical stack of these cells is called a column and a horizontal strip of these cells is called a row.  Each cell in the spreadsheet is called by and can be referenced by its name, which consists of the letter at the top of the column it is in, and the number at the left of the row that it is in.  For example A1 is the cell in the top left corner of the sheet.

3) You enter data into a cell by clicking on the cell with the mouse so that a black box appears around the cell.  The cell is now selected and anything you type will be placed into it.

4) We will begin by entering the data that you collected during the lab into the spreadsheet.  In row 1 type “Generation”, “ll”, “Ll”, “LL”, Poachers, and Predators into cells A1-AF respectively.

5) Type the numbers 0 through 8 in the A2-A10.

6) Your spreadsheet should now look like the one pictured below.
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7) Fill in the remaining data so that your spreadsheet looks like the table that you filled out previously in the lab.

8) We will now create a graph based on your data.  Select cells B1 through F10 by clicking the mouse on B1 and dragging it with the mouse button pressed to F10.

9) Click Insert on the menu bar at the top of the screen and chose Chart.

10) The chart wizard should have opened up.  Select “Line” in the list on the left of the chart wizard, and then chose next on the bottom right.  On the next screen click on the tab labeled “Series” at the top of the window.  In the textbox to the right of “Category (x) axis labels:” type “=Sheet1!$A$2:$A$10” without the quote marks.  Here you are telling Excel what cells on your spreadsheet to use for the label on the x-axis of the graph.  Now chose next.

11) Chose the title tab at the top of the new screen (Chart Wizard – Step 3 of 4).  In the “Chart title” textbox type “Population vs. Time”.  In the “Category (X) axis” textbox type “Generation”.  In the “Value (Y) axis” textbox type “Population”.  Now chose next.

12) Select the radio button next to “As new sheet”.  Then click on Finish.

13) Your graph should now be on the screen.

14) Save you work by choosing File on the menu bar and selecting Save As.

15) Print out your graph and attach it to the back of this lab
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