BIOL 1108L – Learning in a freshwater snail


Before coming to lab, you should read through this entire handout.

Learning in the Pond Snail (Lymnaea stagnalis) 

or Ram’s Horn Snail (Planorbis)
Adapted by Barbara Musolf, 2008, Clayton State University, Morrow, GA,  from one that is done in the Brains and Behavior Program of the Center for Behavioral Neuroscience. 
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Studies on learning have long focused on gastropods. Eric Kandel shared the Nobel Prize in Physiology in 2000 for his studies of learning and memory in Aplysia, a marine gastropod. His work focused on the neural circuitry and cellular mechanisms behind gastropod learning and the mechanisms that he described were found to generally apply to vertebrate learning as well. 

In the following experiment, you will be exploring simple learning by first examining extinction of a behavior and second examining a reoccurrence of the behavior by its pairing with a noxious stimulus.  The first type of learning is referred to as habituation, which is a process by which an organism becomes less responsive to a stimulus.  An example of habituation is your ability to ignore someone’s nagging request. The second type of learning is sensitization.  This type of learning occurs when a noxious stimulus, such as an electric shock or sharp poke precedes the original stimulus.  So, in our example, if the someone who was nagging you suddenly starts screaming at you, you will take notice of the request and may respond to it as if it was the first time you heard it.
You will be working with freshwater gastropods: Lymnea stagnalis (Pond snail) or Planorbis (Ram’s Horn snail).  Since freshwater snails can be carriers of parasites, you may want to use gloves or wash your hands thoroughly after touching snails or their water before touching your face, eating or drinking. Study the generalized diagram of the snail on the next page.  You will be stimulating the tentacles and the foot, however you will also do some preliminary observations of snail behavior and should be familiar with the snail anatomy. 
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Snail Behavior

If you touch a snail lightly on one of the tentacles, the animal will contract its tentacle away from the direction of the touch, because it perceives this touch as a possible threat to its safety.  If you continue to touch the animal lightly in the same spot without harming it, eventually the snail will stop contracting its tentacle in response to this light touch.  The snail no longer thinks that the light touch is harmful.  This phenomenon is habituation, a simple form of non-associative learning in which a response to a given stimulus decreases with repeated presentation of the stimulus.  

On the other hand, if the snail’s other tentacle is pinched between gentle touches to the first tentacle or the snail’s foot is poked, the tentacle withdrawal response may be larger after the pinch.  This change in behavior is called sensitization, a simple form of non-associative learning in which a response to a given stimulus increases with repeated presentation of the stimulus.   

Before you begin, read over the experiment and write down the purpose and the experimental methods that you will use. You may also have some predictions on the outcome of the experiment based on your readings. Write those down as well. 

It is best if you work in groups of at least three.  One person should be interacting with the snail, one person should be measuring, and one person should be the timer.  All members of the group should be recording information.

Materials

Beaker

Fresh Water

3-4 Snails 
Plastic transfer pipettes

Tape

Small metric ruler

Timer or stop watch
Organic Lettuce

Observation of snail behavior

You will be observing snails that have been acclimating to the beaker and water for approximately 60 minutes.

1. Observe the snail’s behavior, without touching them, for 5-10 minutes before the experiment.  Write down your observations. Describe the appearance of the snail while it is moving without any obstacles.  Make a note of the number and appearance of the tentacles and the length of the body outside the shell. This should be considered baseline behavior. 
2. Measure the length of the foot a couple of times to get a reasonably accurate measurement and a range of error (standard error).  This is important particularly if the animal is moving.
3. Slide an obstacle down the side of the beaker in the path of the snail.  What happens?  How did the tentacles respond?

4. Place a piece of lettuce in the beaker.  Record what happens.  Record what the snail does if it reaches the lettuce. 

Test for habituation: Write down your hypothesis for testing habituation.
5. Use the plastic transfer pipette to gently poke the animal’s tentacle.  Be consistent with where you poke.  In response to the poke
 the animal should retract the tentacle.  Measure how long the tentacle remains retracted.  Write down any changes in the snail’s behavior in detail for the rest of the steps of the experiment.

6. Record how long it took for the tentacle to re-extend to its original length.  Use this time interval in the steps 7 and 8.
7. Poke the animal again and wait for the length of time determined in step 6. Maintain a constant interval between pokes and poke at the same spot with the same degree of force.  Your behavior needs to be constant and controlled in order to determine if the animal’s behavior changes.

8. Repeat the poking and waiting until the animal no longer retracts its tentacle or for 10 minutes, whichever is shorter.

9. Answer the following questions:

· Would you call this behavior learning

· Did you see any trends in the way the snail responded to touch?

· Did your observations support or refute your hypothesis?

· If the hypothesis was unclear, how would you change it or how would you change the experiment?

10. Leave the snail alone for 5 minutes.  Retest the snail using the same protocol over an interval of 10 minutes.  Record whether the snail retracted its tentacle and/or the length of time of the retractions.

11. Graph your data.  You should have two sets of plots; one set graphing the data collected in steps 6-8 and another set that reflects retesting your results (step 10). Compare the data of the two graphs.  Make sure your graph is titled and that you have labeled your axes.   

Test for sensitization:  Write down your hypothesis for testing sensitization
12. Allow your snail to rest for 15 minutes and in that time observe and record the behavior of the pond snail.

13. You will be poking the snail as you did before; however immediately before poking the snail you will either pinch the other tentacle or give a sharp poke to the foot.  Choose one of those two noxious stimuli and then follow it a few seconds later with the same experimental poke you gave during the habituation experiment. 
14. Repeat step 13 5 times and record the time for the tentacles to reextend.

15. Graph your results as in step 11 above.

16. Answer the following questions:

· What is sensitization and why is it occurring?
· How did the time to re-extend differ in the sensitization experiment?
· How is sensitization advantageous to the animal?

Further experiment 
Maintain your same group and do some reading on pond snails (some is found on the assignment page) and come up with a new experiment that you can perform in one of the later labs.  You are expected to write a hypothesis and come up with a method and protocol to test your hypothesis. List the materials you will need to test your hypothesis.
Sample experimental questions:

1. Does the snail move faster when touched on the tentacle or any other body part?  

2. Does touching the shell in other locations affect motor activity or tentacle movement?  

3. How many times do you have to touch the snail before habituation occurs?  

4. How long does it take for the tentacle to extend again after withdrawal in response to other tactile stimulation?  

5. Are the effects of habituation restricted to one tentacle?  

6. What effect does the presence of food exert on habituation?  On motor activity?  

7. Does touch of the shell or tentacle affect “rasping” behavior?  

8. Does water temperature affect behavior?  

Objectives


Upon completion of this exercise you will be able to:


1. Define how habituation and sensitization occur in a freshwater gastropod.


2. Work as a team to collect observational information and quantitative data.


3. Learn how to present quantitative data in a graph form and write up your results.


4. Use your results to design a different experiment that explores further learning in freshwater snails.











� Pokes can vary in their intensity and delivery.  Most students find that delivering a stream of water works better than a jab of the tentacle, however there are some snails that do not respond to a jab and will not retract their tentacle for any length of time.  Results will be quite variable.
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