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Abstract: Constraining the paleo-dynamics of Antarctica’s glaciers provides a context for understanding 
how they might behave in future warming scenarios.  The proposed work is to add 40Ar/39Ar dating of 
detrital grains to an existing arsenal of provenance data from the Ross Sea.  The Ross Sea is situated 
between the East and West Antarctic Ice Sheets and receives ice flow from both sides.  The East Antarctic 
Ice Sheet is considered to be more stable; however, evidence is emerging that glaciogenic sediments 
within the central Ross Sea have a very strong East Antarctic contribution.  A better characterization of 
the provenance of Ross Sea glaciogenic sediments will help our understanding of the ice sheets and their 
ice streams as well as contributing a data set that can be directly compared to emerging ice rafted detritus 
provenance data around the Antarctic perimeter. 

Introduction:  The Ross Sea’s sedimentary record archives evidence of past fluctuations of both the East 
and West Antarctic Ice Sheets (EAIS/WAIS).  The Last Glacial Maximum (LGM) was the most recent 
period when both ice sheets extended into the Ross Sea.  As the EAIS is considered to be relatively stable, 
and the WAIS quite dynamic, Stuiver et al. (1981) assumed that the Siple Coast ice streams of the WAIS 
would have dominated the flow of ice into the Ross Sea (Figure 1 left). Licht and Fastook (1998) 
numerically modeled the ice flow into the Ross Sea without provenance constraints and found a more 
balanced input from the two ice sheets (Figure 1 right).  A Denton and Hughes (2000) reconstruction of 
the Ross Embayment during the LGM using ice extent and ice elevation data reported flowlines that were 
in general agreement with those of Licht and Fastook (1998) (reviewed in Licht et al., 2005).  The 
contributions of both the EAIS and WAIS to the Ross Ice Sheet during the LGM can be constrained by 
geological (provenance) evidence of LGM ice flow paths.   

Kathy Licht, from IUPUI, is going to be spending the spring semester at LDEO as an ADVANCE Fellow.  
She has made the pioneering study of sedimentary petrography from potential ice streams of the EAIS 
and WAIS, and in Ross Sea tills, and concluded that the EAIS had made a substantial contribution in the 
LGM (Licht et al., 2005); she was also the masters thesis supervisor of Emerson Palmer, who worked at 
LDEO as a research assistant in 2007-08, and who contributed to development of new provenance tracers 
in the Ross Embayment.  Emerson currently works for Chesapeake Oil Company, but will be making 
several trips during the spring semester to work with us on Ross Sea sediment provenance.  
  

Figure 1.  Alternative 
scenarios of ice stream 
flow into the Ross Sea 
(Licht et al., 2005).  Left- 
West Antarctic Siple Coast 
dominated flow (Stuiver et 
al, 1981).  Right- Balanced 
West and East Antarctic ice 
stream contributions (Licht 
and Fastook, 1998; Denton 
and Hughes, 2000). 




