
Does water temperature affect the righting ability of two species of starfish (Asterias rubens and 

Asterina gibbosa)?

Introduction
One of the problems being spoken about a lot these days is climate change. We usually hear that climate change 

will cause a rise in sea levels and cause an expansion of the areas of desert in the world. There are a number of 

possible effects of climate change on the temperature of coastal waters in Ireland.

One prediction due to climate change is that the Gulf Stream would stop. Instead of warm water coming to our 

coasts we would get a cold current. Another prediction is if the temperature of the earth increases then the 

temperature of the Gulf Stream may increase. There is some evidence of this from the fact that certain warm water 

species have only recently been found in Irish coastal waters. Warm-water species such as trigger fish, red mullet, 

red bream, sunfish and amberjack have been found in Irish waters recently.

Methods
The two species of starfish we used were Asterias rubens and Asterina gibbosa which had been collected by us from 

rockpools in Spiddal. The size of the Asterias rubens we used were up to 12 cm in diameter. 

For each trial we used groups of 3 starfish at a time. We had a thermometer in each tank to ensure the temperature 

was kept constant throughout a trial. The tubs with the starfish were placed in another tub which contained ice. 

This helped maintain a lower temperature when that was needed. The seawater was placed in a fridge in order to 

lower the temperature of the seawater before a trial began. 

Once a trial began, we turned the starfish upside down on their backs on the bottom of each tank and record how 

long it took for them to turn themselves back up. Once the centre of the starfish is resting on the bottom of the 

tank, we allowed one of their legs to be over another one. This was done with groups of 3 starfish at a time in each 

tank. This was repeated 7 times for each starfish. 

This methodology is the same as that used by Peck et al, on their research on Odontaster validus.

Conclusions
Firstly, we wanted to investigate if two species of starfish change the pattern of righting (turning over) themselves due to the temperature 

change in the sea. We found that with the Asterias rubens when the temperature rose above 17oC it took the starfish a longer time to right 

themselves than it did at 15oC and 17oC. Also, when we went below 15oC the turning time was greater than it was at 15oC and 17oC.

The Asterina gibbosa took less time to turn. The quickest turning times were at 15oC. However, we did not find a significant change in the 

turning times of the Asterina gibbosa when we rose or decreased the temperatures.

Secondly, we wanted to see if both species behave in the same way, and it is clear to see that they did not behave in the same way as each 

other at the different temperatures. This can be seen in the following table of mean turning times.

When we ran ANOVA’s with both species in relation to water temperature and the time it took to right themselves, the result for the 

Asterias rubens showed a significant difference with the Sig. figure of 0.001 whereas the result we got for the Asterina gibbosa (Sig. 0.102) 

showed no significant difference in relation to the righting time and temperature. 

Finally, we wanted to see if there was a temperature above and below which the starfish would not be able to turn themselves. We did not 

find this temperature within the range of temperatures that we recorded data for. 

Results
Having entered all our results into SPSS we then created histograms for all the turning times of Asterias rubens at 

each of the different temperatures. Some of these histograms are shown below.

Aims
The aims of our project are:

1. To investigate if two species of starfish change the 

pattern of righting (turning over) themselves due 

to the temperature change in the sea.

2. To see if both species behave in the same way?

3. To see if there is a temperature above and below 

which the starfish would not be able to turn 

themselves. 

Temperature Mean turning time (sec) Mean turning time (sec)

Asteria rubens Asterina gibbosa

11oC 163.26 133.87

15oC 124.01 102.74

17oC 124.15 124.72

The following table shows the mean turning times for Asterina gibbosa. You can see from the 

table that the turning times did not vary much for the different temperatures.

A boxplot of all our data in relation to Asterina gibbosa is shown in the graph below. As you can 

see the time taken to turn over was different for each of the different temperatures.

Temperature oC Mean turning time (sec)

11oC 133.87

13oC 133.92

15oC 102.74

17oC 124.72

Statistical Tests
We then ran a number of statistical tests in SPSS to see how temperature affected turning times. The first one was a correlation and the second 
one was an  ANOVA.

      Asterias rubens            Asterina gibbosa

The correlation for the Asterias rubens and Asterina gibbosa showed a weak negative relationship, but the correlation for the Asterina gibbose 

was not significant. This was also seen in the results we got for the ANOVA’s.

The following table shows the mean turning times for Asterias rubens. You can see from 

the table the turning times did vary for the different temperatures. The lower 

temperatures had a higher mean turning time than the higher temperatures.

Temperature Mean turning time (sec)

7oC 166.4

9oC 171.55

11oC 163.26

15oC 124.01

17oC 124.15
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