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Mounting evidence shows functional lateralization in invertebrates [1], with population-level
asymmetries observed also in so-called solitary species [2]. Such results challenge a
theoretical model postulating that group-level lateralization is more likely to evolve in social
species [3].

To test this hypothesis further, we investigated whether Procambarus clarkii, a decapod
crustacean considered a non-social species with remarkable burrowing capabilities [4],
displays behavioural asymmetries while performing a fine motor manipulation task. Crayfish
were placed in a rectangular environment, with a removable wall covering one side of the
apparatus. Once this wall was removed, animals were free to reach a pellet of food placed
beyond a transparent barrier, and only accessible through a small hole, thus requiring the
crayfish to use a specific pereopod in order to reach the food. To evaluate lateralization, the
pereopod used to grasp the food (left or right) was recorded, along with the time the animals
needed to accomplish the task.

We observed that crayfish were not strongly lateralized at the individual-level (only 35 out of
122 animals displayed an individual level bias), and the time necessary to solve the task was
not different between lateralized and non-lateralized animals (p=0.626). This result shows
that no advantage is apparent for lateralized individuals [5, 6] and it could then be concluded
that crayfish are equally skilled with both the left and the right pereopods. By contrast, the
analysis on the whole population revealed that there is overall a slight but systematic
preference for the use of the right pereopods to graps and pull the food pellet (p=0.01).

These results indicate that a further invertebrate species can display a certain degree of
functional asymmetries within the population, although in absence of significant individual-
level lateralization. Furthermore, the systematic preference for right manipulation observed in
P. clarkii is similar to that of other vertebrate social species performing the same task [7] and
other non-social tasks [8]. Therefore, our findings provide support to the fact that preferential
limb use has a widespread occurrence and a long evolutionary history.
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