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___________________________________________________________________________ 
This research looks at how lionfish adapt to different seawater temperatures. This physiological experiment compared how 20 lionfish adapt to increasing water temperatures by being placed in specially designed water tanks. Lionfish are significant predators on coral reefs their range is expanding as a result of their ability to adapt to rising sea surface temperatures. Currently, they pose a significant threat to Caribbean reef ecosystems because they are a non-native invasive species. 







20 lionfish were caught from local reefs and divided into four groups of five. Each of these groups was placed in a separate holding tank maintained at a temperature of approximately 26°C in order to enable them to acclimatise to life in an artificial laboratory environment. Once individuals began to feed the temperatures of the tanks were altered at a rate of 1°C per day until each tank contained water of a different temperature; 20.9°C, 26.7°C, 29.9°C and 32.7°C. Once attained, these target temperatures were maintained for a further 12 days in order to allow the individual lionfish to adjust to their new thermal environment. 

When the main trial was ready to begin, a single individual was placed into a Critical Thermal Temperature (CTM) testing chamber; a specially designed tank in which water temperatures can be raised in increments of 0.25°C/min. As water temperatures were gradually increased the behaviour of the lionfish was carefully observed and the temperature at which the individual was no longer able to maintain its upright position was noted – this is known as loss of equilibrium (LOE). At the end of the trial all individuals were immediately removed and no individuals were harmed during the trials. The CTM of all 20 lionfish was tested using the same procedure. The results were expressed as the critical thermal maximum (CTmax) or, the mean temperature for the 5 replicates, at a particular temperature, when they lost balance.
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Graph to show results for the acclimatisation of lionfish to different water temperatures.

Tasks and questions:

1. What ecosystem does this species of lionfish live in?
2. Why are they considered to be a real threat to their environment?
3. Lionfish are predators so if their numbers increased what effect might it have on other organisms?
4. Do you think this was a good experiment? Give reasons.
5. Why did the scientist raise the temperature by only 1°C per day when acclimatising the lionfish to a particular temperature?
6. How many fish were used in the whole experiment?
7. Explain CTmax.
8. Explain LOE.
9. What was temperature range for this experiment? Suggest why the scientist chose this range.
10. The results suggest that for every increase in acclimation temperature of 1°C, lionfish thermal tolerance increases by 0.16°C. Climate change/global warming is said to be causing the oceans to warm up. How might this fact favour the survival of lionfish?
11. There are about 22 species of lionfish worldwide within the scorpion fish family.  Do you think all species will behave in the same way as this species did in the experiment (Pterois volitans)?
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