Imposex levels and development of non-destructive indexes for gender identification of imposex-affected Hexaplex (Trunculariopsis) trunculus (Gastropoda: Muricidae)
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Imposex is the development and superimposition of male secondary sex characters (penis and vas deferens) onto females of prosobranch gastropods. This is a widespread phenomenon that affects at least 63 genera and 118 species, constituting a morphological indicator of sub-lethal exposure to organotin compounds, extensively applied as biocides in antifouling paints for boats and ships hulls. In this context, this study aimed primarily to assess the imposex levels in Hexaplex (Trunculariopsis) trunculus from the Ria Formosa lagoon (southern Portugal). Results revealed that this population was highly affected by imposex (93.24% of masculinised females), but at moderately low levels (RPLI and RPSI). An inverse correlation was obtained between specimens’ size and imposex frequency and levels, apparently indicating that organotin levels have increased recently, probably due to periodical dredging operations carried out in the Ria Formosa lagoon and the consequent remobilisation of pollutants accumulated in highly contaminated muddy sediments. Since T. trunculus is highly affected by imposex and lacks external sexual dimorphism, its sexual identification becomes fairly complicated. Considering that gender identification of live specimens is fundamental for diverse types of biological, ecological and behavioural studies, this work also aimed to develop sexual indexes based on the dimensions of male and imposex-affected female penis, which could constitute a non-destructive tool for the sexual identification of individuals of this species. In this context, morphometric and allometric relationships were established between individual size and penis dimensions of males and imposex-affected females. Multivariate discriminant analysis was performed using sexual indexes consisting on the percentage of penis dimensions of both sexes relatively to individual size. The canonical discriminant function allowed for the correct sexual identification of 99.1% of the individuals. The practical application of developing this kind of sexual indexes for T. trunculus and other imposex-affected gastropod species are discussed.

