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In the fossil record, mosasaurid teeth are both very abundant and usually species-specific, allowing the documentation of both taxonomic diversity and ecological disparity of this group with fewer uncertainties than in other marine reptiles. 

With sixteen mosasaurid species described so far, representing a wide range of sizes and morphologies, the upper Maastrichtian phosphates of Morocco undoubtedly represent the richest deposits in the world for this emblematic clade of Mesozoic predators (e.g., Bardet et al., 2015; Longrich et al., 2022; MacLaren et al., 2022).

Up to now, methods used to link tooth morphology to diets of marine amniotes, such as the one employed by Massare (1987), were essentially qualitative. Here, using dental morphologies of most of the Moroccan species, we combine two complementary approaches, namely a thorough comparative anatomy and high-density 3D geometric morphometry (Fischer et al., 2022), so as to determine quantitatively the dietary preferences, shape diversity and niche partitioning of these apex predators in the local marine ecosystem, just prior to the Cretaceous-Paleogene (K/Pg) extinction event. 

Similar to elsewhere in other regions across the globe, our results show that the Mosasaurinae constitutes the dominant clade in the local assemblage, exhibiting both the greatest systematic diversity (i.e., two-thirds of all taxa represented), the widest range of morphology and size (two to 15 m in overall length) and ecological disparity, reflected by an occupation of all ecological guilds as defined by Fischer et al. (2022): durophages, generalists, flesh cutters and flesh piercers. Plioplatecarpines were less diverse, medium-sized predators. The two local halisaurines exhibit the same dental shape, but vary greatly in tooth size (ratio 1:2) and cranial morphology, confirming the hypothesis put forward by Fischer et al. (2022) that tooth size is of importance in assessing diet. Noteworthy, durophagous taxa remain unknown within these two non-mosasaurine clades. Tylosaurinae are known only by a very large, generalist taxon. As observed elsewhere, tylosaurines were probably replaced by mosasaurines as apex predators during the Maastrichtian (e.g., MacLaren et al., 2022). 

As a whole, mosasaurids were both systematically highly diverse – and still diversifying during the latest Maastrichtian – and ecologically disparate, through niche-partitioning in the shallow-marine environment represented by the uppermost Cretaceous phosphates of Morocco. This high diversity and disparity just prior to the K/Pg biological crisis suggest that their extinction was rather sudden. 
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