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The Bridgerian North American Land Mammal Age (50.3 to 46.4 Ma) has garnered much paleontological study; fossils from Wyoming’s Bridger Basin have been collected for over a century and are now housed in most major natural history museum collections. Despite this wealth of specimens, however, many questions about Bridgerian paleoecology remain unanswered. The Bridgerian was a period of climatic transition, marking the shift from the hothouse conditions of the Early Eocene Climatic Optimum (EECO) to a cooler global climate. This climate shift coincided with a significant change in mammalian faunal assemblages. The diverse communities of the early Bridgerian gave way to ecosystems with reduced biodiversity. This transition was marked by an increase in species extinctions, while the rate of new species origination remained steady—an event known as the ‘Bridgerian Crash.’ Stable isotope analysis provides valuable insight into paleoecology, yet until this study has not been applied to fossils from the Bridger Basin. By measuring stable isotopes from mammalian enamel of the first three Bridgerian biochrons (Br1a, Br1b, Br2), we provide evidence of changing ecology. Forests covered the basin in the middle Eocene, but their structure has until now been unclear. The earliest depictions of the basin showed it as a dense, closed canopy forest akin to the modern Amazon. There is a distinct stable carbon (13C) isotopic signature in modern closed canopy forests (and mammals that eat these plants): the understory has extremely negative values, with a positive trend rising in the canopy. This 13C signature is absent in open canopy forests. In sampling a collection of herbivorous fossil mammal taxa from the Bridgerian, we have tested whether a closed forest was present. Additionally, we have measured the stable oxygen (18O) isotopes that, combined with 13C measurements, provide novel data on mammalian niche partitioning in the Bridgerian. Developing a greater understanding of Earth’s ecology during periods of extreme climate is paramount to addressing how future environments will function under anthropogenic climate change.
