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Objectives

1.Reconstruct ice proximal atmospheric and oceanic temperatures to identify
past polar amplification and assess its forcings/feedbacks.

2.Assess the role of oceanic forcing (e.g. sea level and temperature) on marine
ice sheet stability/instability

3.Evaluate the contribution of West Antarctica to far-field sea level estimates.

4 .|dentify the sensitivity of WAIS to Earth’s orbital configuration under a variety
of climate boundary conditions

5.Reconstruct Eastern Ross Sea bathymetry to examine relationships between
sea-floor geometry, ice sheet stability/instability, and global climate.



Objective 1: Reconstruct ice proximal atmospheric and oceanic temperatures to
identify past polar amplification and assess its forcings/feedbacks.

Model senstivity of Last Glacial Maximum AIS
to changes in sea level (sl) and ocean heat flux {chf)
{Golledge et al. 2012)
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Terrestrial-based AlS extent (modelled) due to changes
in topography (after Wilson et al,, 2013)
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Drill core evidence of past West Antarctic Ice Sheet collapse




Objective 1. Evaluate the contribution of West Antarctica to far-field ice volume
and sea level estimates.

Use data and models to reconcile intervals of maximum Neogene and Quatenary

Antarctic ice advance with far-field records of eustatic sea-level change.
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Objective 2. Reconstruct ice proximal atmospheric and oceanic temperatures to
identify past polar amplification and assess its forcings/feedbacks.

Reconstruct past changes in oceanic and atmospheric temperatures using a
multi-proxy approach.
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We can also reconstruct:

+ Sea surface temp

+ primary productivity,

* nutrient uptake, surface
+ water stratification,

* bottom water formation

Using a range of proxies
+ Microfossils

+ Lipid biomarkers

+ Clumped isotopes

+ Stable isotopes (180, 13C, D, 15N)

+ Trace element geochemistry (Mn, Nd, Sr)

Orsi and Whitworth (2005)



3. Assess the role of oceanic forcing (e.g. sea level and temperature) on WAIS
stability/instability.
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Hypothesis to test: The vigor of the Antarctic Slope Current, and surface water
variance is the main control on oceanic heat flux onto the Ross Sea Continental Shelf
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5. Reconstruct Eastern Ross Sea bathymetry to examine relationships between sea-
floor geometry, ice sheet stability/instability, and global climate.
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Summary

Drill a total of 6 six sites
« 4 continental shelf, 2 continental

rise/slope,
« 8 alternates (room for more)

Objectives

« Polar amplification in higher CO, world — back to Middle Miocene

» QOceanic interactions with marine ice sheets
+ Reconcile Neogene sea level estimates

» Orbital forcing of ice sheet through major climatic transitions

» Reconstruct Eastern Ross Sea bathymetry and influence
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