
 

An early origin and diversification of macrophagous metriorhynchid crocodylomorphs, 

with evidence for multiple instances of parallel evolution 

 

Mark T. Young 
1,2

, Lorna Steel 
3
, Davide Foffa 

1
, 

 
Stephen L. Brusatte 

1,4
, James J.N. Kitson

5
, 

Conrad P.D.T. Gillett 
6,7

, Mark A. Bell 
8
, Ronan Allain 

9 
& Yves Lepage 

10
 

 

1
 School of GeoSciences, University of Edinburgh, Edinburgh, UK

 

2
 National Oceanography Centre, University of Southampton, Southampton, UK 

3 
Department of Earth Sciences, Natural History Museum, London, UK  

4 
National Museums Scotland, Edinburgh, UK 

5
 School of Biological, Biomedical and Environmental Sciences, University of Hull, UK 

6 
School of Biological Sciences, University of East Anglia, Norwich, UK 

7 
Department of Entomology, Natural History Museum, London, UK  

8
 Department of Earth Sciences, University College London, London, UK

 

9 
Centre de Recherches sur la Paléobiodiversité et les Paléoenvironnements  (CR2P, UMR 

7207), Sorbonne Universités-MNHN, CNRS, UPMC-Paris6, Muséum national d’histoire 

naturelle, 57 rue Cuvier, CP38, F-75005, Paris, France 
10

 Sciences et Géologie Normandes, 76620 Le Havre, France 

 

Metriorhynchids were a widely distributed group of marine crocodylomorphs that thrived 

during the Middle Jurassic–Early Cretaceous. Within this group there is a subclade, 

Geosaurini, that evolved craniodential characteristics indicative of macrophagy (feeding on 

large-bodied prey items). When this subclade evolved and began to diversify into the myriad 

of morphologically distinct lineages is still unclear. Previous phylogenetic analyses suggest 

this clade evolved during the Late Jurassic, and rapidly diversified into numerous different 

ecomorphotypes. It was hypothesized that this was in response to the absence of small and 

medium-sized pliosaurs after the Middle-Late Jurassic Boundary. However, re-examination 

of poorly preserved fossils from the Callovian of England and France casts doubt on this. 

Based on our comparative study of these fossils, and new phylogenetic analyses, we conclude 

that Geosaurini had evolved and diversified by the mid Callovian. Although comparatively 

rare in the Middle Jurassic, at least four  morphofunctionally distinct lineages of macrophages 

had evolved. Moreover, based on maximum likelihood modelling analyses, numerous 

macrophagy-linked characters (e.g. contiguous tooth serrations, low tooth count) evolved 

independently in these different lineages. Thus, the characteristics that previously suggested a 

Late Jurassic origin of Geosaurini was due to long-branch attraction and incomplete 

sampling. That these different macrophagous lineages evolved distinct morphofunctional 

complexes and began niche partitioning early in their evolution, suggests that their 

diversification was driven by foraging specialisation. We hypothesise that this may be a 

common driver of rapid diversification in marine tetrapod evolution. 
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