Appendix A
1. Activity Worksheet 1: Observing genetic drift
Materials
Computer
HTML 5 Model: http://php2.umkc.edu/education/alodom/Science_Teacher/ferret/ferret_model.html 
Procedure
To observe a conceptual model of allelic change, the ferret simulation is opened with the following observations and rules. The simulation starts with a population of five ferrets.
Question 1: Open the model, examine the first column (C1) of ferrets in rows (R1, R2, R3, R4, and R5). Describe physical conditions (diversity) of ferrets at the beginning of the simulation (see Figure 1)?
1. Roll the dice. The die value corresponds to the row number (see Figure 2a).  
2. Add one ferret-two, two ferret-four, and two ferret-five with the add ferrets buttons at the top of the page (Figure 2b).
3. Roll dice. Row one, add ferret-two. Rows threes, four, and five add four ferret-five (Figure 2c).
4. Repeat the procedure until all of the ferrets are the same.
Question 2: How was it determined which ferrets could reproduce?  Describe the most successful group.
Question 3: Describe how the diversity changed after several generations? Compare your findings with other groups.
Question 4: Use the terms fixation and loss to describe the change in diversity of black-footed ferrets at the end of the simulation.
 Question 5: How could hidden traits influence the health of the population.



2. Activity Worksheet 2: Observing genetic drift mathematically 
Materials
Computer
Excel Spreadsheet http://php2.umkc.edu/education/alodom/Science_Teacher/drift4.xlsx  
Procedure
To observe a mathematic model of genetic drift, the Excel spreadsheet is opened, and a population number is entered into cell B7. The spreadsheet is like playing the ferret simulation over and over. 
1. Open the model, examine the graph entitled Drift Simulation up to 500 generations.  Make note of the axis titles. 
2. Find the formulas ribbon and select the calculate now button several times. Note changes in the graph.
3. Note cells B 13, 14. The output is the number of generations to fixation for p or q. 
4. Enter the following population values into cell B7.
	Initial Population
	Estimated generations to fixation

	10
	

	100
	

	1000
	



Question 1: What is the association of initial population and number of generations to fixation and/or loss?
Question 2: The vaquita, black-footed ferret, amur leopard, and Florida panther among the most endangered species on earth. Find the most recent population estimate at the top of columns A, B, and C.  Estimate possible fixation and/or loss and speculate about how genetic drift may influence the survivability of the animal.
	Animal
	Population Estimate
	Estimated generations to fixation

	Vaquita
	
	

	Black-footed ferret
	
	

	Amur Leopard
	
	

	Florida Panther
	
	



Question 3: Add several values of your choosing into cell B7. Note the generations to fixation. The model will estimate up to 10,000 generations. What would be a reasonable initial population to prevent genetic drift? Please provide reasoning. 
Suggested readings
	Organism
	Article title
	Source: AAAS Eurekalert

	Vaquita
	Scientists begin bold conservation effort to save the vaquita porpoise from extinction
	https://www.eurekalert.org/pub_releases/2017-10/nmmf-sbb101117.php 


	Black-footed ferret
	Over 1,600 scientists call for conservation funding to solve the biodiversity crisis
	https://www.eurekalert.org/pub_releases/2019-09/dow-o1s091319.php 


	Amur Leopard
	Study finds 84 highly endangered Amur leopards remain in China and Russia

	https://www.eurekalert.org/pub_releases/2018-07/wcs-sf8071318.php


	Florida Panther
	Study provides insight on how to minimize the impacts of severe weather on wildlife 

	https://www.eurekalert.org/pub_releases/2020-01/vt-spi012320.php





