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Tolerance of Red Lionfish (Pterois volitans) larvae to temperature variations. 











Summary

The Red Lionfish is venomous, predatory species native to the Indo-Pacific. They have been released into the Western Atlantic through the aquarium trade, and pose potential threats to native reefs by reducing recruitment and biodiversity (Albins 2008). Little is known about lionfish, particularly lionfish larvae; so effective management practices have yet to be developed. One of the things known about lionfish is that they spawn year around and that their gelatinous egg masses facilitate planktonic dispersal (Betancur et al. 2011). This means that the larvae could end up anywhere. This study will look at the temperature tolerances of Red Lionfish larvae, as a way of estimating the potential range of the Red Lionfish in the Western Atlantic. This will be achieved by collecting samples of Lionfish larvae from the southeast coast of Florida, and placing them in tanks at Florida Gulf Coast University. These lionfish larvae will then be subjected to different temperature changes until they have a loss of equilibrium, indicating lack to tolerance to that temperature.  
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Introduction

Lionfish are a venomous, predatory species native to the Indo-Pacific. They are found between 0-50 meters in their native waters (Fishelson 1975).  Red Lionfish are a popular ornamental fish that were introduced into the Western Atlantic in the late 1980s and1990s through aquarium releases (Betancur et al. 2011).  They are the first non-native marine fishes to be established in the Western Atlantic (Schofield 2009). Lion fish abundance has increased in the Western Atlantic due to their lack of natural predators. Non-native Red Lionfish pose potential threats to reefs by reducing recruitment and biodiversity (Albins 2008).  There is very little known about the biology and ecology of lionfish in their native habitat let alone as an invasive species (Morris 2008). One of the things that is known is that lionfish spawn year-around and their gelatinous egg masses facilitate planktonic dispersal (Betancur et al. 2011). There have been previous studies on adult lionfish that indicate that they have a mean chronic lethal minimum temperature of 10C and they cease feeding at 16C (Kimball 2004). Although there is some knowledge of adult lionfish tolerances, there is little known about the tolerances of the larvae of this species. The purpose of my study is to determine the thermal tolerances of larval lionfish in the Western Atlantic. The information from this study can be used to assist fisheries managers in determining the potential distribution of red Lionfish in the Western Atlantic. 





Research Objectives

The planktonic dispersal of Red Lionfish larvae could allow them to spread much further than if they had to swim. Little is known about the tolerances of lionfish larvae, so this study will examine the extreme temperature (cold and hot) tolerances of lionfish larvae. The purpose of this study is to examine the potential spread of the Red Lionfish (Pterois volitans) in the Atlantic Ocean off the east coast of the United States.  

Methods 

A. Study Design
Forty lionfish larvae will be collected from patch reefs at various water depths off the east coast of South Florida, to insure genetic variation. Larvae will be collected in the months of May through August. These specimens will be kept in a live well, which will provide fresh water on a regular basis during transport from collection sites to the laboratory. The larvae will be kept in several tanks in a Florida Gulf Coast University laboratory for the duration of the study. The specimens will be held in the laboratory for a minimum of thirty-six hours after transport to allow for stress levels to lower and any lionfish that were damaged from transport to be removed from the testing group. During testing the lionfish larvae will be placed a 30 gallon tank, five at a time. They will be allowed to acclimate to the water, which will be held at a constant temperature of 25oC. For the high temperature study the water temperature will be raised 0.2oC every minute until there is a loss of equilibrium. The low temperature study will be the exact opposite; the water temperature will be lowered 0.2oC every minute until there is a loss of equilibrium. These studies will be done with two different groups of lionfish as not to over stress one group. Both the high and low temperature studies will be done on twenty to twenty-five fish each to obtain accuracy. After the test the lionfish will be placed in a separate tank to prevent them from being used in one of the other test. 

B. Data Collection
Lionfish will be randomly selected for each test and placed in a fifty-five gallon tank and acclimated for a minimum of twenty-four hours, they will also not be fed during this time. As the temperature is raised or lowered: the temperature, color changes in fish, and behavior will be recorded every minute.  Dissolved oxygen levels will also be recorded every five minutes to exclude loss of oxygen as reason for loss of equilibrium. 

C. Data Analysis
The mean temperatures that loss of equilibrium occurred will be calculated, from all parts of each test. These will then be placed in graph form to compare overall extreme high and low temperatures that the larval lionfish lost equilibrium. 
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