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Evidence of WAIS loss during MIS 5e: 

Siple Dome and more



A bit of history
ÅC. Bentley, IGY, found deep WAIS basins

ÅBentley & Ostenso, 1961, said WAIS likely 
formed by ice -shelf bridging of basins

ÅCould be reversed (Robin 1958; Hollin 1962)

ÅOur CO2 could do this (Mercer 1968, 1978)

Å(Is it possible that less of recent work is 
novel than we sometimes like to believeé?) 



More history, Hollin 1962 suggested limits on cliff 

height, Hanson & Hooke 2003 estimated ~100 m, 

Bassis & Walker 2012, Bassis & Jacobs 2013 also 

100 m or soérelevant to Deconto & Pollardôs 

simulations with Thwaites heading for a 200 m cliffé 



Recent WAIS deglaciation ?
ÅProbably

Å5e likely most recent

ÅNo òsmoking gunó that WAIS died

ÅBut several lines of evidence agree

ÅGetting stronger

ÅAnd no strong counter -evidence



Far-field sea level
ÅMercer (1968) noted match between 

WAIS volume and MIS 5e far -field sea -
level high stand

ÅKopp et al. (2009) Ó95% confidence each 
pole contributed Ó2.5 m to total 6.6 m 

Å~3.3 m marine WAIS ( Bamber et al., 
2009)

Å(Note: Canõt separate WAIS & EAIS)

ÅDutton & Lambeck (2012), OõLeary et al. 
(2013) similar results to Kopp et al. 



NAS, 2013, Abrupt 

Impacts, after Gomez et 

al. 



Kopp et al., 

2009, Nature,

Sea-level 

fingerprinting

MIS 5e: 95% probability of at least 2.5 m of sea-level 

rise from Greenland and from Antarctic ice sheets to 

MIS 5e peak of at least 6.6 m above modern (67% 

probability peak exceeded 8.0 m)

McKay et al. (2011, GRL) modeled thermal expansion 

of ocean, argue for 4.1-5.8 m from Antarctic



Rate of rise may have been fast
Å5e level reached near or above modern, and 

then had a rapid -rise event 

ÅCompare to recent rise of 0.3 m/century

ĄÓ2.5 m/1000 yr (Ó0.25 m/century) Thompson et al.

Ą 3-7 m/1000 yr (0.3-0.7 m/century) Kopp et al. 

ÅMaybe completed in <1000 yr resolution

Ą 0.6 m/century (or more?) OõLeary et al.

Ą 2.5 m/century over ~300 yr after 750 -
year smooth applied to data Rohling et al.



Fast collapse allowed, not required
ÅMercer 1968, evidence shows òrise in sea 

level to above present levels took place 
during the Sangamon Hypsithermal [MIS 
5e] and was very rapidó, which òsuggests 
possible catastrophic disintegration of the 
West Antarctic Ice Sheet at that time, but 
further evidence is needed.ó

ÅMore evidence now, know more, but no big 
change in the suggested outcome yet



Scherer et al., 1998, 

Science, UpB, 

Abundant diatoms 

<750ka (prob. <600ka) 

in some samples, with 

abundant 10Be

Fauna UNLIKE 

wind-blown (esp. no 

lacustrine species)



Has WAIS gone away recently?
ÅAndrill shows collapses (Pollard&DeConto, 2009)

ÅUnclear on 5e collapse (Naish+, 2009, Nature) 



Most-recent more-extensive open-water conditions stage 5 or 7é 



Barnes & 

Hillenbrand 

2010, Global 

Change Biology, 

looked at 

patterns of 

bryozoan 

relatedness.

Vaughan et al., 

2011 suggest 5e 

as most likely.

Ross and Weddell species most similar; suggests 

open seaway, perhaps within last few interglacials 





Holden et al., 2010, Clim. Past.; 2011, J. Quat. Sci. 

EAIS ice cores show anomalous interglacial 

warmth in 5e, and to a lesser extent 7, 9 and 11, 

compared to Holocene and to older interglacials.  

Hard to model through orbital forcing, CO2, etc., 

but can match if WAIS greatly reduced or lost. 



Remember Bentley & Ostenso (1961)ðIce sheet 

formed by grounding of ice shelf bridging deep basins

Alley et al, 2006,  Geomorphology showed how this 

is likely to have created subglacial outburst floods



Anderson & 

Shipp, AGU, 

2001

>100 m deep, 

to 1400 m 

water depth



http://antarcticsun.usap.gov/science/contentHandler.cfm?id=1574, from WAIS Divide Project web site


