EFFECTS OF TEMPERATURE 

ON THE PULSE RATE OF AN EARTHWORM LAB
In this lab, you will be investigating the effects of temperature on the pulse rate of an earthworm. The earthworm or Lumbricus terrestris is a coldblooded animal. Their metabolic rate, as well as the speed of ALL processes (including heart rate - if you call that a heart) depends on the environmental temperature.  
Pre Lab-Purpose of Investigation  Write a purpose from the following objective. 
Objective: Determine what effect temperature has on the pulse rate of an earthworm.
Purpose: 
Introduction:  Write a paragraph about an earthworm.  (Hint: think about habitat and body temperature regulation….Why would temperature effect the pulse rate of an earthworm). 
Hypothesis:  Write a hypothesis expressing a relationship between temperature and the worm’s pulse rate.

If the _____________________________________ (independent variable) increases/decreases (circle one), then the ___________________________________ (dependent variable) of the earthworm will increase/decrease (circle one) because ____________________________________________________
___________________________________________________________________________________.
Experimental Design:


Independent Variable: 












Dependent Variable: 













Control: 














Constants:













Materials:


Plastic pan


thermometer


paper towels

 
Larger pan


water



earthworm

ruler



ice





beaker(s)


hot plate or electric tea kettle
Safety:

1) DO NOT USE WATER COLDER THAN 10°C OR WARMER THAN 30°C or it will kill the worm.  Kill the worm you fail the lab. 
Procedure:

1) Obtain a live earthworm from the bin.  Select a large, healthy worm.  Place a moist paper towel in the pan and place the worm on top of the towel.  Note: if the worm is overly active, place a moist paper towel over its head.
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Using the diagram 1 below, locate the head (mouth), clitellum, segments, setae, and anus of your earthworm.
Diagram 1
3) Record 5 qualitative and 5 quantitative observations of your worm in Table 1.
4) Locate and observe the dorsal blood vessel for several minutes.  When you see the dorsal blood vessel change shape from a straight line to a wavy line, it constitutes 1 pulsation.  (See diagram 2).

Diagram 2


Relaxed blood vessel: ಊ ಊ ಊ ಊ

Contracted blood vessel: ________

As the worm contracts and stretches, its internal blood vessel ripples and straightens out. 

5) Practice reading the pulse rate by counting the number of pulses per minute. (How many times the blood vessel changes shape in 1 minute.)  
6) Formulate a hypothesis regarding the effect of temperature on the earthworm’s pulse rate.  Remember, you must be able to reject or accept your hypothesis at the conclusion of the experiment.

Pre-Lab READ 

Experimental Procedure:
1. Fill the plastic pan approximately 3 cm deep with water. Place the thermometer in the water and record the temperature.  The temperature should be the same as the soil temperature. Add warmer or cooler water to the pan until its temperature is the same as the soil temperature reading. This will be the temperature for the control. 
2. Place the metal pan so it is floating on the water in the plastic pan. Remove the paper towel. Place the worm on the metal pan.  
3. Record the temperature of the water in the pan and count the pulses of the worm during every one minute interval for a total of five minutes. 
4. Record the data in Table 2 and calculate the average. 
5. Repeat steps 1 through 4 with an increasing and decreasing the temperature.  The water should be warmer than 8oC and cooler than 30oC.   Record your results in Table 3 and 4.
Table 1: Observations

	Qualitative 
	Quantitative

	
	

	
	

	
	

	
	

	
	


Data Table 2: Pulse Rate at control temperature

	Water Temp (°C)
	Pulse/Minute
	Qualitative Observations

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


Average Pulse rate per minute at control Temperature =    ___________BPM 
Data Table 3: Pulse rate at ____________ temperature

	Water Temp (°C)
	Pulse/Minute
	Qualitative Observations

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


            Average Pulse rate per minute at _________ Temperature = ___________BPM

Data Table 4: Pulse rate at ____________ temperature

	Water Temp (°C)
	Pulse/Minute
	Qualitative Observations

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


       


Average Pulse rate per minute at _________ Temperature = ___________BPM

Data Table 5: RECORD The AVERAGE Pulse rate recorded from the above temperatures (calculations of tables 2-4)

	Water Temp (°C)
	Pulse/Minute

	
	

	
	

	
	


Graph

Make a graph of the averages from data table 6 above. Use the attached graph paper.
Results of Investigation
a.  Give a brief explanation of how you performed the lab.  What did you do?
b. The data shows that as the temperature________________ then the pulse rate_______________.

c.  What was the average Pulse Rate at each Temperature?  

Analyze Data/Conclusion: Copy the following and fill in the blanks. This is the format you will use for every conclusion written. 
a. According to the results of this experiment, these data [do or do not] support the hypothesis of (Restate your hypothesis here ____________________________________________________________________________________

__________________________________.  The data shows that as the temperature _______________ 
then the pulse rate ________________.   This happened because _______________________________

____________________________________________________________________________________

__________________________________________________________________________________.

b.  Discuss any problems or errors encountered during the lab. (inaccurate measurements, technical error, human error, etc.)
LASTLY:  On a separate sheet of paper, in paragraph form rewrite your PURPOSE OF INVESTIGATION, RESULTS OF INVESTIGATION, AND ANALYZE DATA/CONCLUSION. 

