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Project Summary

We propose to reconstruct the glacial history of the southern limb of the Cordilleran Ice sheet using glacial-marine sediments off the coast of Vancouver Island, British Columbia. We will examine particle size and sediment fabric within a jumbo piston core (MD02-2496) and at ODP Site 888 to determine ice sheet growth and decay in the region. At the same time we will generate high quality 14C dates and local sea surface temperatures based on planktonic foraminiferal 18O. We will use benthic 18O values to resolve changes in global ice volume. Our primary objectives will be:

1. Generate particle size data to use alongside the sediment fabric information from MD02-2496 to determine glacial-marine sediment characteristics.  

2. Use glacial-marine sediment characteristics correlated to known terrestrial ice sheet events to establish intervals of Cordilleran Ice Sheet growth, maximum extent, retreat and confinement to mountain glaciers during the Last Glacial. 

3. Correlate Cordilleran Ice Sheet behavior with local and global climate change during the Last Glacial to determine relationships between storm tracks, the jet stream and climate forcing.

4. Assess glacial-interglacial variations in glacial-marine sediments and climate within ODP Site 888 using the well-constrained ice sheet history from glacial-marine sediments in MD02-2496.

5. Compare ice sheet behavior to local sea surface temperatures and global ice volume within ODP Site 888 to determine Cordilleran Ice Sheet phasing over the last 500 kyr BP.

Intellectual Merit

Glacial advances and retreats associated with corresponding paleoclimatic events are poorly documented in the Pacific Northwest prior to 15 Ka. The jumbo piston core MD02-2496 will provide a well-dated ‘Rosetta stone’ that may be used to interpret the history of growth and decay of the Cordilleran Ice Sheet over the last 500 Ka (at ODP Site 888). This will be the first paleoclimatic study of ice sheet behavior over glacial-interglacial cycles in the Northwest Pacific. As the North Pacific greatly affects the climate (including the jet stream) downwind across North America, data obtained from this study will significantly advance our ability to model climate, to interpret glacial geomorphology and calculate continental denudation rates.

Today glaciers in Alaska and Canada cover about 13% of Earth’s mountain glacier area, including some of the largest ice masses outside of Greenland and Antarctica. Understanding the Cordilleran Ice Sheet during the last glacial will greatly improve our capability to forecast the future of these presently thinning glaciers. Finally ice cover and the presence of icebergs would have presented considerable difficulties for early humans attempting to occupy the American continent via the North Pacific coastal route. Knowledge of when the British Columbian shelf was ice covered and when iceberg discharge occurred will test the feasibility of this migration route.

Broader Impacts

This project will form the core of a PhD thesis for a student currently enrolled at the University of Michigan. As well, the proposed research will involve undergraduate students in supervised research projects through the Undergraduate Research Opportunity Program.

