DAPHNIA HEARTBEAT
Take a closer look...

A Daphnia (freshwater crustacean or water flea) heartbeat
is very fast, approximately 300 beats per minute, which is
5 beats per second.
The Daphnia are tiny, therefore, the use of a microscope
makes viewing and counting its heartbeat possible.
The idea of this experiment is to investigate the impact of
caffeine on the highly sensitive Daphnia heart rate.

Getting ready...

Equipment
Microscope
Cavity Slide
Droppers / pipettes
Daphnia
Timer
Petri-dish
Alcohol (Ethanol)
Caffeine source
Beaker
Agents that effect the heart rate
Distilled Pond water
Pen & paper
Cotton wool

Considerations...
Heating: When working with organisms under a microscope,
the effects of heat from the microscope lamp itself can be
significant. Turning the lamp on only when observing the
Daphnia will help. LED microscopes produce less heat than
those with incandescent lamps, which is worth considering.
Ethical Considerations: include the sourcing and disposal
of Daphnia. You can collect adult Daphnia by pond dipping; in
this case you must observe strict hygiene procedures, since
pollutants and the bacteria causing Weil’s disease may
contaminate pond water. Stock purchased from aquarists is
usually free from this hazard. You should consider disposing
of the Daphnia by returning to a pond.
Use the minimum amount of Daphnia when conducting the
experiment and wash your hands thoroughly after handling
the Daphnia and pond water.

Getting ready...

A Daphnia’s heartbeat is affected by temperature., therefore,
try to ensure the room is kept at a constant temperature to
ensure best results.
In each case you are going to record the heart rate for 20
seconds by manual counting:
Take a small piece of cotton wool, tease it out and place
it across the cavity of a cavity slide.
Select a large Daphnia and use a pipette to transfer it
onto the cotton wool fibres.
Immediately add ‘pond water’ to the slide until the
daphnia is just covered by the water.
Place the slide on the stage of a microscope and observe
the animal under low power. Focus the microscope so
that you have the Daphnia in clear view and in focus.
You will be concentrating on it's heart which can be seen
easily through its translucent body.

Method
Use a stopwatch to record heartbeats per minute.
Working in a pair - one student counting beats and the
other monitoring the time. As the heart beats, tap a
pencil on a piece of paper and count up the pencil marks
once the timer has finished.
Carry out intervals of 2 minutes over 10 minutes.
The person counting should not be aware of whether
the Daphnia has been exposed to a caffeine trigger.
Repeat the procedure several times with varying
concentrates of caffeine. Ensure sure you are using fresh
Daphnia from your culture solution each time, also
ensuring that slides are replaced with cleaned ones.
Record your results in the table below and draw then on
a graph.
Compare the different applications, explaining the
effects of each treatment on the heart rate.
Why not take a look at the effects of Ethanol / alcohol on
the heart rate, using the same procedure.

Measurement
OBSERVATION

CAFFEINE %

HEART RATE (BPM)

OBSERVATION

ETHANOL %

HEART RATE (BPM)

Evaluation
What did the experiment highlight and was it what you
expected?

What evidence / data did you collect to justify your answers
and theory?

Is there anything you would do differently if you ran the
experiment again?

Investigating further..
Slow Motion: if you have a device that can record slow
motion video then you should record the procedure at
around 2.5 times slower and count the heartbeats again do you get the same answer as counting with dots?
Effects of Alcohol: after testing the effects of caffeine on
the Daphnia heartbeat, why not discover what effect alcohol
has.
Simply add 1% ethanol to 5 cm3 of 'pond water' in a beaker.
Mix well. Draw the water off the Daphnia with a pipette and
replace it with 2 or 3 cm3 of the water containing ethanol.
Record the rate of the heartbeat again.
Repeat the above using 10 drops of 1% ethanol in 4.5 cm3
of 'pond water'.

