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Australia is the driest inhabited continent on the planet, with its moisture mostly sourced from the tropical monsoon
in the north and the southern westerlies in the south. The continent has experienced large climate fluctuations in
the geologic past, but long continuous records of palaeo-environmental changes are lacking, particularly prior to
∼0.55Ma. Here, we address this paucity by presenting a continuous record of continental aridity and monsoonal
activity in northwestern Australia since the Pliocene (5.3 Ma). Our records are based on bulk-chemical XRF-scans
and particle-size distributions of the terrigenous fraction, in two cores from the northwestern Australian continental
shelf: MD002361 and ODP122-762B. In our records we distinguish between aeolian- and fluvial sediments that
were deposited at sea. Support for the distinction between aeolian and fluvial sediment fractions in the two marine
sediment cores is found in the bulk-chemical composition of aeolian- and fluvial material in the potential source
areas in northern West Australia. Our records show a warm and dry early Pliocene (∼5.3 Ma) on the northwestern
Australian continent, which experienced a gradual increase in humidity peaking at about 3.8 Ma with higher
than present-day rainfall. Between 3.8 and about 2.8 Ma, climate became progressively more arid with more
rainfall variability. Coinciding with the onset of the northern hemisphere glaciations and the intensification of
the northern-hemisphere monsoon, aridity continued to increase overall from 2.8 Ma until today, with greater
variance in precipitation and an increased frequency of large rainfall events. We associate the observed large-scale
fluctuations in Australian aridity with variations in Indian Ocean sea-surface temperatures, which largely control
the monsoonal precipitation in northwestern Australia.

