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Investigating the Speed of Brine Shrimps
How fast can brine shrimps swim?  Are bigger shrimps faster?  Do males swim faster than females?   
Materials

Stopwatch






Glass tubing, with bungs
3.5% salt water 





Marker pen 

Ruler 







3ml pipette with end cut off
Blue tacTM






1ml pipette
Small pot with magnifier




Paper towel
Several shrimps of different sexes and sizes


Acetate grid
The glass tubing should be 8mm in diameter and around 16cm long.  The tubing comes in 50cm lengths so three can be cut from each one.
Method

1. Mark the tube with a line 2cm from one end.  Measure 10cm from this line and mark with another line.  You will time how long it takes the shrimp to swim 10cm between the two marks. 
2. Close one end of the tube with a bung and pour in salt water, filling it to about 2cm from the top.
3. Use the large plastic pipette to capture an adult male shrimp from the tank and place it carefully into the tube.  TAKE CARE catching the shrimp as they have delicate legs which they use to swim with and you do not want to damage them.  Top up the tube with salt water and then seal the end with a bung.  Do not worry if you have an air bubble in the tube, it should not affect the experiment unless it is very large.
4. Stick the glass tube down horizontally onto the bench using blu tackTM.
5. Leave the shrimp for a few minutes to settle into its new environment.  Try to avoid making sudden movements or noises that may disturb the small creature.

6. You are now ready to find out how fast they can go.  Time how long it takes the shrimp to swim the 10cm, using the stopwatch.  Record the time in the results table.
7. Repeat this at least four more times and record your results as before. 
8. Before returning the shrimp to its tank you will need to measure its size.  Carefully transfer the shrimp into the magnifying pot and measure its length by placing the acetate grid underneath.  Measure it to the nearest mm.  Remember to record your result.  Return the shrimp to its tank.
9. Repeat the experiment for an adult female shrimp and then a juvenile shrimp, remembering to measure each one and record all your results.  For the juvenile shrimp you may have to mark out a 5cm track and time it over the shorter distance.  Why do you think you will have to do this for the younger shrimps?
Results

	Time to swim 10cm (secs)
	Adult male shrimp
Size =                   mm
	Adult female shrimp
Size =                    mm
	Juvenile shrimp
Size =                  mm

	1
	
	
	

	2
	
	
	

	3
	
	
	

	4
	
	
	

	5
	
	
	

	Total
	
	
	

	Average
	
	
	

	Speed m/s-1
	
	
	


Analysis

Work out the average time it took each shrimp to swim 10cm.  Using the equation 
Speed = .distance/time, work out how fast your shrimps swim in metres per second.
Discussion questions

Do all shrimps swim at the same speed?
Are bigger shrimps faster?

Are males faster than females?

Is it a size difference or a gender difference that causes differences in speed?

What are the advantages to shrimps of being able to swim away fast?

Do the other groups in class agree with your results? 
What do you think the term ‘escape response’ means?

Do you think your swimming shrimps were showing the escape response in the experiment?

Was this a fair experiment?

Do you think your shrimps swam as fast as they could each time?

Extension work

Do mating pairs swim faster or slower than single shrimps?  Devise a hypothesis and test this out.

This experiment was adapted from ‘Brine Shrimp Ecology’ by Michael Dockery and Stephen Tomkins, published by the British Ecological Society.
The information below is an extract from this book.

Background information for teachers

As shrimps increase in size they increase their swimming speed. Although larger females can swim at a high speed, they often cruise at a significantly slower speed than the males. Surprisingly, for one would expect a drag on their large clasping antennae, the males generally swim faster.
Class findings
The speed of juveniles is roughly proportional to their length. A scatter diagram might be plotted using the whole class results, plotting the dependent variable (speed) on the y axis against the independent variable (length) on the x axis. Males swim about half as fast again as females. A class discussion might end the lesson, concluding that females reserve their energy for egg production, whilst males may be speedily swimming around looking for females.
Extension

The more able should collect up other groups’ data. They might also investigate the speed of tandem pairs which travel at speeds comparable to males on their own. This is interesting as a male may thereby enable a female to filter more water and invest more food in egg production.

