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Invasive species are increasingly subjects of study due to their negative ecological and 

biological effects. They often present a rapid adaptation and spread ability that enables 

them to colonize and establish in a new habitat. These rapid responses can be a result 

from, among other causes, adaptations to the presence of a new prey in the new habitat. 

The invasive species can adapt to efficiently exploit and hence benefit from the new 

prey. More interesting is the case when both species, predator and prey, are invasive 

species. Both species come from other continents. They share no common evolutionary 

history. Hence, when meeting each other in an environment new to both they are likely 

to show co-evolution adapting to the other species, respectively. The aim of our study is 

to investigate the effect of the presence of a new prey, the zebra mussel, an invasive 

species, on its predator signal crayfish, another invasive species. Previous studies 

showed differences in crayfishes mouth parts morphology (shape of mandibles, which 

can be regarded as the teeth of crayfish) in relation to its feeding habits. Therefore, we 

studied how the presence of the zebra mussel leads to morphological differences in 

crayfish mandibles. 

The study took place at Lake Erken in Sweden where both species co-exist and also 

where densities of zebra mussels are different at different sites. We analyzed mandible 

shapes with elliptic Fourier analysis, a method that allows to mathematically express 

shape changes of complex structures. We used another method as well, the outline 

length, to confirm the results of the elliptic Fourier analysis method. The outline length 

method consisted of measuring the length of the mandible outline and correlate it to the 

degree of teeth in crayfish mandibles. The longer the outline length the more teeth in the 

mandible. 

The results showed differences in crayfish mandible shape in relation to the density of 

zebra mussel. Crayfish at sites with high density of zebra mussels had more blade-like 

shape mandibles whereas crayfish at sites with low zebra mussel density had a more 

saw-like shape. Blade-like shape could be more advantageous to feed on zebra mussels 

because it serves to scrape food and gain access to zebra mussel flesh. However, it is 

still unclear which shape is more advantageous and why. 

We also found differences between males and females. Males presented more saw-like 

shape whereas females presented a more blade-like shape. These different shapes could 

be explained as adaptations to different food sources between sexes. 

However, we did not find differences in mandible shape in relation to the crayfish size. 

This result indicates that crayfish do not adapt its mandible when they grow in order to 

feed on a different food source. 

In conclusion the presence of zebra mussels is likely to change the feeding habits in 

signal crayfish. Consequently crayfish adapt their mandibles in relation to the new prey. 

However, it is still not clear which shape is more advantageous and why. Further 

research on the efficiency of different mandible shapes in relation to feeding on zebra 

mussels is needed to clarify that.  
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