DIATOMACEOUS SOFT SEDIMENT CLASTS UNDER THE ROSS ICE SHELF: DISCRETE RECORDS IN TIME
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The reconstruction of the history of the West Antarctic Ice Sheet (WAIS) is an important steppingstone to our understanding of how the ice sheet will respond to a warming world as we move into the future. WAIS plays an important role in global climate dynamics and will lead to sea level rise as its ice volume is returned to the sea. If we want to better understand the WAIS response to our changing climate, we must first understand the environmental factors and timings of past ice sheet fluctuations. We can parse out intervals of ice sheet retreat using siliceous marine microfossils – specifically of the remains of photosynthetic diatom algae. These fossils grew in West Antarctic seas and were deposited in interior basins during extended times of decreased ice sheet cover. This study uses the presence of age-diagnostic diatom species to identify discrete events and reconstruct a composite history of marine sedimentation across West Antarctica during past warm and deglacial conditions. We are specifically looking at diatomaceous soft sediment clasts that have been isolated from the rest of the sediment matrix. These clasts have been eroded and transported by ice. This study examined sediment cores collected by the RVIB Nathanial B. Palmer in 1994 from the Eastern Ross Sea ice margin and from the Ross Ice Shelf Project (RISP) coring project in 1977-78 from beneath the Ross Ice Shelf. Glaciomarine sediment samples were sieved and picked to concentrate diatom-bearing sediment clasts, which were then individually prepared for diatom analysis. Preliminary research from both sample sets reveal that some clasts are completely barren of diatoms, whereas others contain a rich assemblage of siliceous microfossils. We have determined ages ranging from the early Oligocene to late Miocene. Techniques employed in this study will be further implemented during the SWAIS 2C (Sensitivity of the West Antarctic Ice Sheet to 2 degrees Celsius of warming) drilling project, which aims to recover drill cores of ~200 meters length from near the grounding zone of the West Antarctic Ice Sheet. Examination of these discrete, microfossil-bearing sediment clasts will help determine the ages of subglacial marine sediment strata. These diatomaceous clasts will allow us to sample pieces of primary sediment material – sourced from strata originally deposited further inland, this project will provide a clear record of discrete diatom assemblages, including some of the southernmost diatom occurrences, from under the Ross Ice Shelf and the West Antarctic Ice Sheet.


