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The dentition in living chondrichthyans (sharks, rays, and elephant sharks) primitively comprises parallel series of ever-growing (and ever-shedding) teeth. Contrastingly, teeth in their sister group osteichthyans (bony fishes and tetrapods) are resorbed and grow in position. "Acanthodians", a poorly understood grade of Palaeozoic fishes in the chondrichthyan stem-group, have long been recognised as key to reconciling these two different modes of growth and discerning the evolutionary origins of teeth. However, these animals display a profusion of poorly understood dental structures as well as a poorly understood relationships. Here we use computed tomographic (CT) methods to better characterise the diversity of oral structures in acanthodian-grade stem-chondrichthyans, and place this in the context of what is known about early chondrichthyan phylogeny. 

Conclusions

-Ischnacanthid jaw bones grew by the addition of teeth unidirectionally on an underlying dermal bone, with similarities to both Compagopiscis and chondrichthyan tooth whorls.

-Mandibular splints are probably dermal and possibly present only in acanthodidsthose in ischnacanthids are instead a reinforced region of Meckel's cartilage.

-Acanthodopsis teeth are histologically distinct from underlying bone, but are dissimilar to all other chondrichthyan tooth morphologies. Either an unexpected holdout of teeth in an otherwise toothless clade, or alternatively could be adapted gill rakers?

Introduction12

  Museum national d'histoire naturelle, France, 2 Department of Earth Sciences, University of Oxford, UK, 3 School of Geography, Earth, and Environmental Sciences, University of Birmingham, UK Methods We contextualised this data in the broad agreement from recent phylogenetic studies into early vertebrates (see Coates etal. 2018, Dearden etal. 2019). All four scanned taxa are members of the"Acanthodii" sensu Coates etal. 2018, putatively the earliest-branching grade within chondrichthyans.

-

  1We used CT scanning at Bristol University to scan the jaw bones of four specimens from the collections of the Natural History Museum (NHM), London, UK. All four taxa are Palaeozoic acanthodian-grade stemchondrichthyans. Data was processed in Mimics (Materialise) and visualised in Blender. Simplified scheme of vertebrate relationships 3 On the basis of the inferred character state distribution we suggest possible state changes in the vertebrate total group. osteichthyan -Inner dental arcade shed with resorption (Chen et al) -Putative whorl-like growth in marginal bones (Botella etal.), but see Cunningham etal.) Crown-osteichthyans -ray-finned and lobefinned fishes (inc. tetrapods) -Teeth partially resorbed, shed, and replaced -Teeth borne on dermal jaw bones -Tooth whorls in some taxa (e.g. see Doeland etal.) Teeth of both the lateral and lingual rows added on a dermal bone base, similarly to Compagopiscis (Rücklin et al.) -However, unlike Compagopiscis, they are only added in a single direction, anteriorly. rays, chimaeras -Teeth form parallel rows that are shed labially and replaced lingually -Modified into tooth plates in some taxa -Presumed homologous with stem-chond. tooth whorls -"Acanthodian" stem-chond. -Teeth join at base to form parallel rows which grew by the lingual addition of teeth -Unclear whether teeth or whorls shed (Ørvig 1973).

  -like" stem-chond.-Teeth join at base to form parallel rows which grew by the lingual addition of teeth -
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