BIOL 151 -- Introductory Zoology

Spring 2013, Minot State University

Laboratory #5: Osmosis in whole animals 

Much of what happens in physiology and ecology is determined by water balance, e.g., maintaining proper water content in blood.  Water balance in all organisms to fundamentally dictated by osmosis.  While resources (e.g., textbooks and websites) often discuss osmosis in the context of how it affects cellular water balance (e.g., in red blood cells), there is usually less emphasis on how and if it affects whole organisms.  It is essential that whole animals maintain proper water balance, and this can be especially challenging because many animals have high motility and may be moving among very different habitats.  For example, most textbooks discuss how osmosis affects red blood cells (using necessary terms like hypertonic, isotonic, and hypotonic).  However, does osmosis affect whole animals in the same way?

You will observe the influence of osmosis in a freshwater oligochaete worm, the California blackworm, Lumbriculus variegatus.  These worms live in silty sediments on the bottoms of still pools and ponds.  Given that they are freshwater animals, but exposed to ponds that can experience wide variation in dissolved solutes, how well they respond to or tolerate changing concentrations can determine survival.  For example, many habitats where these worms live are being subjected to saltwater intrusion from rising sea levels and from soil salinization due to irrigation.  To explore this, you will test how these blackworms vary in mass change (and perhaps even survival) under five different salinity (salt) levels. Doing this kind of experiments also allows one to determine if an animal is an osmoregulator, or osmoconformer.
---------------------

FOR THE HYPOTHESIS on page 3

Before you begin the experiment, you should write down your hypothesis.  Your hypothesis should make explicit predictions about which group of worms should experience the greatest change in mass and if the mass changes are positive or negative.

MATERIALS AND METHODS

1. Obtain five cups.  Label four of these as either control (or 0%), 1%, 10%, or 50%.  The fifth cup will be used in weighing worms.

2. Fill each approximately ¾ full of the appropriate solution.

3. Place the fifth cup on a “tared” (or “zeroed”) balance.  You do not need to record the weight of this cup. Leave this cup on the balance until done with the next step.

4. Obtain a “worm pile” using the fine fish nets by scooping up any amount of worms into a net and dumping these worms into the tared container.  Record the weight AND TIME OF WEIGHING of the worm pile.  Remove the container, which now contains solution and worms, from the balance.  THIS IS INITIAL WEIGHT OF THE WORM PILE.  You will weigh these worms again after 5 minutes.

(Place your weight data in your RESULTS section on page 3)

5. Repeat 3-4 for the other four solutions and new groups of worms.

6. After 5 minutes, pour out the solution/worm pile through the fine fish net (the solution will be poured into a waste container on your table).  Then place the now empty cup on the balance and tare/zero the weight. Now, place the worms back in the cup and record this weight.  THIS IS THE FINAL WEIGHT OF THE WORM PILE.  
(Place your weight data in your RESULTS section on page 3)

7.  After recording weight, add freshwater to the cup of worms.  Use a bulb pipet to draw a small sample of worms from this cup of worms.  Place this sample in the “counting dish” on your table and place some water in this dish.  In this sample, count the number of total worms, and count the number of dead worms (the dead worms will not be moving; all the live worms will be moving).  Record these values in your Results section on page 3. 

8. Repeat 6-7 for the other three solutions and groups of worms.

9. Place your values for % WEIGHT CHANGE on the board. 
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% WEIGHT CHANGE =                                     X 100
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Also, place your values for % mortality on the board.

10. After all teams have completed their work, we will split the work up so that the mean and standard deviation for each of the five treatments is calculated.  You do not need to do these individually or show work in your lab writeup.  
FOR THE RESULTS on page 3

Make a bar graph of the mean and standard deviation for weight change in each of the four treatment groups.
Was your hypothesis rejected?  Provide a brief written description, i.e., how did your results (summarized by your bar graph) lead to your conclusion regarding your hypothesis?  Be sure to consider the range of variation in measurements before concluding that differences exist in weight change among treatment groups.

FOR THE DISCUSSION on page 4

Did these worms change mass in the way that your text suggests that red blood cells would?  Explain why you think so.  If they did not change in the way you expected, can you suggest why?

(An excellent point for discussion would be considering at what salinities that these worms are osmoconforming and osmoregulating.)
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HYPOTHESIS
RESULTS
Table 1.  – Group report of changes in mass and mortality in groups of California blackworms exposed to varying salinity.
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Fig. 1 – Means and standard deviations for change in mass and mortality in California blackworms exposed to different salinities.

(here is some space for your written summary that describes the results observed in Fig. 1)
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