Significance statement 
In this study, we investigated global biogeographical regions extending from shallow marine waters to the largest, yet least explored habitat on Earth, the deep sea. Our objective was twofold. First, delineate for the first time the global bioregions of ophiuroids using a biogeographical network approach. Second, test with models how region boundaries are predicted by tectonic plates and contemporary environmental variables in order to derive hypotheses on the processes that shaped these regions from shallow water to the deep sea. These findings push forward the field of macroecology, because we are able to characterise biogeographical patterns and test mechanisms that generate them in the deep ocean, using distribution data of a less well known taxon. This study will be of interest for a wide audience since it addresses multiple aspects of biogeography and macroecology at the global scale (bioregionalisation, drivers of distinctiveness among faunas) and applies methods, which can be transferred to all types of ecosystems. The current study builds upon previous biogeographical work by Tim O’Hara in the deep-sea. Our study utilises novel analyses (networks) to generate larger benthic bioregions, but also illustrating transition regions and displaying the faunal connections between the bioregions. Furthermore, in this study we expand quantitatively our understanding of processes that have created benthic bioregions extending from coastal waters to the deep-ocean. 
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The ophiuroid distribution dataset and scripts used in this study are available at DOI:10.5281/zenodo.7656699.
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