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                Knowledge of ice sheetsâ€™ past extent informs understanding of their sensitivity to future climatic changes. This knowledge often comes from terrestrial and marine evidence, but the fragmentary and vague nature of these archives often precludes in-depth understanding. For example, land-based glacial erosional and depositional features allow for identification of past ice presence and flow patterns, but such features are often not preserved. In the ocean, ice-rafted debris (IRD; material picked up and carried by the ice sheet and later deposited by melting ice in the ocean) and foraminifera further facilitate estimation of ice sheet extent and volume. IRD does not, however, record the presence of smaller ice bodies, and foraminifera-based oxygen isotope records are sensitive to ocean temperature in addition to ice volumeÂ changes.
Cosmogenic nuclide concentrations therefore provide a window into the bottom of an ice sheet and its ice cover history.Â For instance, this tool captured the switch from dynamic to more persistent ice cover over Greenland at prominent climate transitions across the Pleistocene. Additionally, cosmogenic nuclides in IRD derived from the Antarctic Ice Sheet indicate persistent ice cover across the continent for the past several million years, even during the Pliocene when temperatures were warmer than today. This approach can further be used to reconstruct extinct ice sheets, such as the Laurentide that used to overlie North America over 20,000 years ago. While cosmogenic nuclides in IRD only provide a first-order approximation of ice extent through time, analysing this proxy alongside other paleo-ice sheet and sea level data will aid in overcoming each methodsâ€™ limitations.
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