Can the Bugs help Steal the Treasure????
Captains Log; June 5, 1743:  After months at sea we have finally found land.  It’s a strange island, not on any map, and not part of the old tales.  It is lush with vegetation and plenty of freshwater, but it is inhabited by strange animals, part human, part something else.  We have to be very watchful.

Captains Log;  June 13, 1743:  We’ve found a fortune in gold and jewels!  It is hidden in a cave along the coast, but is guarded by large rodent-like men.  I am down to only 4 healthy sailors.  They are not strong enough to fight the rodent-men and drag the treasure from the cave.  What to do???

Captains Log; June 16, 1743:  I have discovered two important things. First, the rodent-men are terrified of Black Spot (my faithful Bess Bug). Second I have learned the secret way to make the man-animals.  I think I may be able to mutate a few of my sailors into bug-men.  They will scare off the rodent-men and be able to pull the treasure to the shore and onto my ship!  The question remains, how many of my men do I need to change?

Questions to be answered in order to solve this problem.

Procedure (How strong are the Bugs):

1.  Get a bess bug and mass it.  Record the mass of your bug in grams.

2. Attach a harness and petri dish to your bug.

3. Set the bug on the paper towel that is taped to the table and gently stretch the the harness and petri dish out on the smooth table behind the bug.  

4. If the bug can pull the petri dish, slowly had weights one at a time to the petri dish. You may need to reposition the bug at the bottom of the paper towel from time to time.

5. Continue adding weights until you find the maximum the bug can pull.

6. Mass the dish and the weights.

7. Record all of your date in the Evidence Table below.

8. Determine how many times its body mass the bug could pull.  Record that on your evidence table.
Procedure (Can two bugs pull more than one):
1.  Now combine with another group and exchange data from the first experiment.
2. Attach the harnesses of both bugs to one petri  dish and test to see how much the bugs can pull together.  Record this data on your Evidence Table and determine how many times their combined body mass the bugs can pull.
How much could you pull if you were a bug? Do your calculations here and  circle your final answer.  Now record your answer on the Class Data Table on the board. 

How many sailors (students) need to be mutated into bugs in order to transport the treasure?  Specifically which sailors should be mutated?

Show your calculations here and circle the names of the lucky sailors.

Remember, you want to mutate as few sailors as possible because if you have too many of them they might just mutiny and leave you with no treasure at all!

                                                              Evidence Table

	Bug 
	Mass of the bug (g)
	Maximum mass pulled (g)
	Number of times their body mass they can pull

	Your bug
	 
	 
	 

	Other bug
	 
	 
	 

	Bugs together
	 
	 
	 


Teacher notes:

1.  Bess bugs (Odontotaenius disjunctus) are docile, wood eating insects.  They are members of the insect order  Coleoptera which contains 350,000 species. They usually do not bite.

2. The harness can be made of thread or dental floss.  Make a good size loop on one end, then bring the thread up through the loop to make a lasso that you can enlarge or tighten.

3. The harness can fit easily in the gap between the thorax and the abdomen of the beetle.

4. You can tape the other end of the floss to a petri dish for testing.

5. Students can do their testing using grams as their unit of mass.  Once they determine how many times the body mass the bug can pull, they can use that same factor with their own body weight in pounds to determine how much they can pull in pounds.

Variations on Bess Bugs and Math Activities:

1.  Averaging:  Ave. bug mass, ave. mass pulled, ave. times body mass pulled

2. Graphing (scatter graph, histogram with bug mass or height ranges):

a. Max. pulled versus number of bugs pulling

b. Max. pulled versus mass of the bug

c. Max. pulled versus length of the bug

3. Rate : time taken to pull a specific distance 

4. Change in rate versus:

a. Fatigue (number of times tested)

b. Change in mass pulled

c. Type of surfaced the bug walks on

5.  Metric conversions:

a.  If the bug could pull X grams then how many pounds could it pull

b. If you were a bug how many grams would you weight

c. If you were a bug how many feet or meters long would you be

