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Advances in Geographic Information Systems and Remote Sensing technologies have the potential to revolutionize archaeological and paleontological fieldwork. Machine learning models have been effective in identifying conditions ideal for preservation, exposure, and discovery of fossils in a range of geographic contexts. Researchers working in the Koobi Fora Formation of northern Kenya have long inquired about the geographic patterning of extinct fauna and their respective paleoenvironments. This project is the first attempt to use machine learning techniques to capture paleoecological patterns utilizing topographical and spectral variables that may be predictive of the input of aquatic components in the paleoenvironments of the Koobi Fora Formation. LANDSAT and SRTM images were used to obtain spectral and topographical variables of interest. We carried out fossil surveys to measure the relative abundance of aquatic fauna within specific points of interest that corresponded to 30x30 m pixels in the satellite data. These faunal input data were used to construct a beta regression model predicting percent aquatic faunal input based on spectral and topographic data. A prediction test for all observations using a LOOCV architecture wielded mean and median errors of 14.7% and 12%, respectively. The high predictive power of data from satellite imagery supports the application of machine learning techniques to enhance traditional fieldwork methods in the exploration of fossil localities. The preliminary results of this study encourage future extensions of these methods to address other research questions, such as the use of faunal abundance data to predict the distribution of more specific paleoenvironments.
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