Name ____________________________________ Date ___________________

Evolution: Causes and Results
Define evolution ________________________________________________________________________ ______________________________________________________________________________________
What do you think causes evolution to occur? _________________________________________________ ______________________________________________________________________________________ ______________________________________________________________________________________
Bacteria, like the ones that cause strep throat and cause cuts to become infected, normally die when exposed to an antibiotic, like penicillin. But sometimes a few are resistant to the antibiotic and survive. 
In this lab, the colored paper clips represent the regular bacteria and the silver paperclips represent the resistant bacteria.  Follow the directions to see what happens to two different types of bacteria.
Materials

50 silver paper clips (resistant bacteria) 
50 colored paper clips (regular bacteria)

Six-sided die

Procedures

1. Start with 18 regular and 2 resistant bacteria. Record the starting bacteria population for both regular and resistant bacteria in Table 1.2 in the column labeled “At start of generation”. 

2. All of bacteria will be exposed to an antibiotic. You will simulate this event by rolling the die for each individual bacterium (paperclip) to see if the bacterium survives antibiotic treatment.

a. For regular bacteria, survival and reproduction happen only when a 1 is rolled; any other roll will lead to death (see Table 1.1). 

b. For resistant bacteria, survival occurs in rolls of 1-5, and death only occurs when a 6 is rolled 
	Table 1.1
	Dice Roll

	
	1
	2
	3
	4
	5
	6

	Regular bacteria (colored paperclip)
	Survives
	Dies
	Dies
	Dies
	Dies
	Dies

	Resistant Bacteria (silver paperclip)
	Survives
	Survives
	Survives
	Survives
	Survives
	Dies


3. Predict the number of regular and resistant bacteria that make up your population of bacteria at the end of five generations or rolls. Regular bacteria ________   Resistant bacteria _______
4. For each individual bacterium, roll the die.

a. When a bacterium dies, remove it from the population by setting it aside.

b. Record the number of bacteria that died in the “Dead” column in Table 1.2.

c. Record the number of bacteria that survived in the “Survivors” column in Table 1.2.

5. The surviving bacteria reproduce. Bacteria divide in half when they reproduce. Each surviving bacteria becomes two bacteria. In Table 1.2, record the number of bacteria after reproduction in the “Reproduction” column in Table 1.2.

6. Write the number of bacteria in your “Reproduction” column at the end of one generation in the column “At start of generation” for generation 2. 

7. Repeat steps 4-6, filling in Table 1.2 for another four generations.
Table 1.2 Bacteria Survival
	Generation
	Bacteria
	Number of Bacteria

	
	
	At the start of

generation
	Dead
	Survivors
	Reproduction (multiply survivors by 2)

	1
	Regular
(colored)
	
	
	
	

	
	Resistant
(silver)
	
	
	
	

	2
	Regular

(colored)
	
	
	
	

	
	Resistant

(silver)
	
	
	
	

	3
	Regular

(colored)
	
	
	
	

	
	Resistant

(silver)
	
	
	
	

	4
	Regular

(colored)
	
	
	
	

	
	Resistant

(silver)
	
	
	
	

	5
	Regular

(colored)
	
	
	
	

	
	Resistant

(silver)
	
	
	
	

	6
	Regular

(colored)
	

	
	Resistant

(silver)
	


Questions

1. Compare your results with other groups. How are they similar? How are they different? ______________________________________________________________________________________________________________________________________________________________________________
2. Compare your results to your predictions. Are they different? Why do think they are? __________________ ______________________________________________________________________________________________ ________________________________________________________________________________

3. How did the number of regular and resistant compare at the beginning of the lab? ______________________ _______________________________________________________________________________________ At the end? ______________________________________________________________________________

Use what you learned today to write a new definition for evolution and its causes.

Define evolution ________________________________________________________________________ ______________________________________________________________________________________

What do you think causes evolution to occur? _________________________________________________ ______________________________________________________________________________________ ______________________________________________________________________________________
