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Here we justify that statement in the main report that the sea-level data for TI support the 
notion that the SL response is rapid following a perturbation but then reduces over time 
as ice sheets reach a new steady state (i.e., subglacial hydrological system adjusts to 
increased melt flux, transition from marine-based to land-based ice). One can consider 
three basic patterns for the sea-level response during TI:  
 
(1) the rate of response increases exponentially with continued warming due to nonlinear 
feedbacks (i.e., meltwater lubrication of the ice-sheet bed, destruction of buttressing ice 
shelves of marine-based ice);  
 
(2) tendencies for the acceleration and deceleration of the ice sheet response roughly 
cancel out so that the response is a steady rate over time; and  
 
(3) the response is rapid following a perturbation but then reduces over time as ice sheets 
reach a new steady state (i.e., subglacial hydrological system adjusts to increased melt 
flux, transition from marine-based to land-based ice).   
 
We compare each of these possible response scenarios to sea-level change during TI in 
figure 1 SI. Based on this evidence we suggest that option 1 (exponential sea-level rise) is 
extremely unlikely. We note that, the ice-sheet model used for the AR4 prediction of 20th 
century sea-level rise does not capture the mode of integrated ice-sheet response which is 
observed during TI [Huybrechts et al. 2004]. Ice-sheet models must be able to capture the 
full range of the dynamics revealed by the paleo sea-level record if we are to have 
confidence in projections of future sea-level rise derived from them. 
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Figure 1SI. Sea level during TI. A) RSL data through the termination at multiple sites, the 
isostatically corrected record of Fleming et al. [1998] compared with the reconstructed 
Laurentide volume after Dyke [2004] (right hand axis). Laurentide volume was 
approximated using the relationship for an ice sheet on a hard bed (log[volume] = 
1.23[log[area]-1])) [Paterson 1994]. Evidence for the areal retreat of the Laurentide Ice 
Sheet [Dyke, 2004] is in broad agreement with the sea-level record. B) the isostatically 
corrected data compilation of Fleming et al. [1998], corrected for glacio-isostasy, hydro-
isostasy and rotational effects. Following these results, ESL gradually asymptotes during 
the early-to-mid Holocene to reach pre-industrial levels C) the medium field response at 
Tahiti [Bard et al. 1996] showing a linear response over time and D) the medium field 
response at Barbados [Peltier and Fairbanks 2006] showing a decelerating response over 
time. Although local isostatic effects affect RSL at both sites, the accelerating response 
occurs at neither site - there is no evidence for an acceleration of the ice-sheet response 
over time during TI. Improved understanding of the timing and source of MWP 1a  (Fig. 
2c,d) [Fairbanks, 1989; Clark et al., 2002] may help to determine whether model 2 or 3 
better describes ESL response. 
 



 


