Bio 3A Laboratory: Animal Metabolism				Names:

1. What effect would you expect size to have on the opercular pumping rate? (Explain your answer)

Table 1. Number of opercular contractions in 120 seconds at three different temperatures

	
	Low
	Room
	High

	Measurement no.
	T =_____
	T =_____
	T =_____

	1
	
	
	

	2
	
	
	

	3
	
	
	

	Mean
	
	
	




2. Complete Table One. Using Excel, create a data table, in this table you should take the average of the pumping rate at each temperature. Create a graph of opercular pumping rate vs. ambient temperature. 
Include SEM error bars in your graph. This is Figure One.

3. Is there a significant difference between the average opercular pumping rate at the low temperature and the high temperature? (Hint: use a t-test!)  

4. Using the whole class data set (download this) for the goldfish experiment, Create a graph of opercular pumping rate vs. ambient temperature.  Include SEM error bars in your graph. This is Figure Two.
Is there a significant difference between the average opercular pumping rate at the low temperature and the high temperature? (Show your analysis)

5. What effect would the animal’s activity have on this measurement of oxygen consumption?

6. Using the entire data seta for the cockroaches and the goldfish, create a graph that shows the effect of temperature on goldfish opercular pumping rate and cockroach CO2 production.  All of this needs to be on the same graph, with two y axes!  Then fit a line to each data set and get the equation for the line.

7. Finally, answer these questions:  What is the Q10 for the goldfish and what is the Q10 for the cockroach (you must calculate this). 


Extra Credit: Explain why the Q10 does or does not equal 2.0 for each of these species.
