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Regents Biology Laboratory Investigation

MICROSCOPY OF DAPHNIA MAGNA
Background Information



Daphnia magna is a small animal, belonging to phylum arthropoda, the largest of all animal phyla.  In the arthropoda, we find the insects, crustaceans, arachnids, and others.  Daphnia belong to class branchiopoda which consists of many small, shrimp-like creatures.  Perhaps most notable among the branchiopods, aside from the Daphnia, is Artemia selina, or the brine shrimp.  These are commonly sold as novelties under the name sea monkeys.  Daphnia are in order cladocera, which are colloquially known as water fleas, though they are not, in fact, insects.  Finally, they belong to family daphniidae, which contains the various genera and species of small, aquatic arthropods known as daphnia.

Daphnia magna is notable not only for its transparent exoskeleton, but also for its rather intriguing manner of reproduction.  They are parthenogeneic, meaning that the species consists only of females who produce eggs that do not need to be fertilized.  Males can be produced under certain circumstances (temperature or light), and they are smaller than females.  The most efficient way for the species to reproduce is with parthenogenesis.

The transparency of the exoskeleton lends itself quite nicely to the study of the internal organs, specifically the heart.  The “heart,” really not a true heart but a “pseudoheart” (a muscular tube that pumps fluid, without distinct chambers), drives the hemolymph around the open circulatory system of the daphnia.  It is located on the dorsal side of the animal, posterior to the head.  The normal resting heart rate for a daphnia is around 180 beats per minute.  It can, however, be altered by the addition of other chemicals, and easily observed through the transparent exoskeleton.
Purpose

The purpose of this investigation is to learn about the phylogeny, morphology and physiology of Daphnia magna, as well as to investigate the effects that various compounds may have on their circulatory system.

Materials

Daphnia magna
Dropper


Light microscope
Depression slides


Cover glass
Various chemicals

PENCIL

Procedure

As with all live organisms, the daphnia must be treated with respect at all times.  This means that you may not do anything that will harm or kill the animals, and that they must be safely returned to the culture at the end of the class.  Failure to observe these guidelines will result in immediate ejection from the laboratory.

1.  Obtain a microscope, depression slide, and cover glass.


2.  Using a dropper, remove a single daphnia from the culture and place it on the slide.  You may choose to add cover glass, or you may observe the specimen without it.


3.  Observe the specimen and note the location of the heart, as well as the legs, head, and brood chamber.  Refer to figure 1 for help in identifying the parts.  
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4.  Calculate the resting heart rate of your specimen.  The best way to accomplish this is to count the number of beats in ten seconds, then multiply by six.  Do this several times to get a good average.  Construct a data table to record your results.

5.  Come up with a chemical or compound that you would like to add to the slide.  You may also use a condition (e.g. light, dark, hot, cold) if you would like.  It must be approved by your teacher.  You may add more than one, if you would like.


6.  Construct a data table to record your results.


7.  Make a hypothesis about what you think will happen to the heart rate of your daphnia when you add the chemical.
8.  Add the chemical to the slide, and observe the heart rate.  Record your results in your data table.

9.  Return the specimen to the culture, and make sure that any supplies that you used are cleaned and put away.  
10.  Write a lab report, using proper laboratory report format, about your experiment.

QUESTION 1:  What chemical/compound/condition will you use to influence the heart rate of your daphnia?









   TEACHER INITIALS _________

QUESTION 2:  What is your hypothesis?  (if…..then…..)

Figure 1.  Internal anatomy of


Daphnia magna.
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