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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: ______________________________________________________________

2) Allele: _______________________________________________________________

3) Genotype: _____________________________________________________________

4) Phenotype: ____________________________________________________________

5) Evolution: ____________________________________________________________

Materials:

20 “L” cards
20 “l” cards

12 poacher cards
2 predator cards

8 blank cards

Environmental factor deck containing 12 cards (3 disease, 9 blank)

Research the topic:

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

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) Set up the game board as shown above. Create your poacher/predator deck by taking 8 blank cards, 2 poacher cards, and 2 predator cards.  Record your starting population on the table under “Collect and Analyze Data.”  Create the environmental deck 9 blank cards and 3 negative factor cards.  Shuffle each deck separately and place the poacher and predator decks as shown.  Sort the gene cards into two piles, one for the large “L” gene and one for the small “l” gene.  

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” gene cards.

LL = Long tusker
Ll = short tusker
ll = no tusk

First Generation

3) Create your herd/generation deck by choosing 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 cards).  Take time to shuffle the chosen cards before continuing.  This deck represents the genes that are currently present in your elephant herd population.

4) Take the top two cards in your herd deck and place them into the habitat.  These two gamates represent the sperm and egg of an elephant zygote in your new generation.

5) Take an environmental card and see how it affects your elephant.

· If the card is a disease place the elephant back in the gene pool decks and go to step 8.

· If the card is blank place it back on the bottom of its deck and continue onto the next step.

6) Take a card from the poacher/predator deck and see how it affects your elephants.

· If the card 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 into the gene pool, place the predator card back on the bottom of its deck, and go to step 8.

· If the card 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 place it into the gene pool, place the poacher on the bottom of its deck, and go to step 8.

· If the card is blank, place it back on the bottom of the deck and continue.

7) If your elephant made it this far it has survived.  Set the elephant aside.

8) Repeat steps 4 through 7 for the rest of the cards in your herd deck.  When setting the elephants aside in step 7 organize them as “LL”, “Ll”, or “ll”.

9) All of the elephants that you set aside survived to reproduce.  For each elephant that you set aside duplicate its genes by using the cards in the gene pool deck.  You should now have double the number of “LL”, “Ll”, and “ll” individuals that you had before.

10) 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.

Second, Third Generation

11) Take the elephants that you had at the end of step 9 and shuffle them.  This is your new herd deck.

12) Repeat the same steps as you did for the first generation for generation 2, and 3.

Generation 4, 5

13) Perform the experiment as before for generation 4, and 5, with one slight variation.  This time replace three of the blank cards in the poacher/predator desks with poacher cards.

Generation 6, 7

14) For two generations replace three more blank cards in the poacher/predator deck with poacher cards.

Generation 8

15) For generation 11 (the last one in our experiment) replace all the blank cards and 

predator cards in the poacher/predator deck with poachers.  The deck should now contain 12 poachers. 

Collect and Analyze Data: (7-18)
	Generation #
	Number of “LL”
	Number of “Ll”
	Number of “ll”
	Number of Poachers

	Starting
	
	
	
	

	1
	
	
	
	

	2
	
	
	
	

	3
	
	
	
	

	4
	
	
	
	

	5
	
	
	
	

	6
	
	
	
	

	7
	
	
	
	

	8
	
	
	
	


Drawing Conclusions:

19) What was your hypothesis? 
__________________________________________________________________________________________________________________________
20) Did the data support your hypothesis?  Use numbers from your lab to support your answer.
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
21) From this lab give an example of the following Genotypes:

LL=_______________
Ll= _________________
ll=________________

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

Homozygous dominant: ___________________

Homozygous recessive: ________________

Heterozygous recessive: ___________________

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

_______________________________________________________________________________________________________________________________________________________________________________________

(24-25) Explain using the terms natural selection, survival of the fittest and reproduction to explain what happened to the elephant population you created during this lab.

___________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
26) What is the deciding factor of tusk size in the Asian elephant population.

_______________________________________________________________________________________________________________________________________________________________________________________

(27-30) 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.

________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

Graph your data below

The x-axis will be the generation number, the y-axis will be the number of individuals
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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) 

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”, and Poachers into cells A1-AE 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 E10 by clicking the mouse on B1 and dragging it with the mouse button pressed to E10.

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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