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ÅExtensive aerogeophysicalsurveys across the Ross sector (1990s 
onwards) and Amundsen sector (mid-2000s onwards) have enhanced 
understanding of ice flow and subglacialproperties. 

ÅBroadly speaking, we know that Ross (Siple) ice streams overlie 
relatively flat, sediment-ǊƛŎƘ ƭŀƴŘǎŎŀǇŜΣ ŀƴŘ Ŏŀƴ ƳƛƎǊŀǘŜ ǎǇŀǘƛŀƭƭȅΧ 
while Amundsen ice streams (e.g. PIG, Thwaites) are spatially confined 
and generally steered by features of geological origin (rifts?)

ÅHow does ice behaviour in the Weddell Sea sector compare with that 
in the Ross and Amundsen sectors?
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Hypothesis: άLƴǎǘƛǘǳǘŜ ŀƴŘ Möller Ice Streams are underlain by 
weak marine sediments, which were deposited when the WAIS was 
less extensive than today, and which can affect ice flow variability in 
a manner similar to that observed across the Siple/ƻŀǎǘΦέ
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NERC/AFI NE/G013071/1  (2010-2014) 
has been addressing this hypothesis



Objectives and Survey
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2010/11 aerogeophysicalsurvey:

150 MHz radar:Subglacialtopography, Water, englaciallayers
Aeromagnetics: Rock type, structural boundaries
Gravimeter: Geological structures, crustal thickness
Scanning laser: Surface elevation

Å2 field camps
ÅPatriot Hills
ÅLƴǎǘƛǘǳǘŜ 9н όǎƛǘŜ ƻŦ άŘȅƴŀƳƛŎ ƭŀƪŜέ ŦǊƻƳ .Φ {ƳƛǘƘ Ŝǘ 

al. (2009; J. Glac.))
Å25,000 line km

ÅAlong track soundings every ~10 m
ÅLongitudinal line spacing: 7.5 km
ÅTransverse line spacing (tie lines): 25 km
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Outputs

Å12 papers published or in review, addressing:

1. The setting: subglacialtopography, roughness, geology 

2. Ice flow history recorded by surface & subsurface features, englaciallayering

3. Current dynamism: subglacialhydrology

4. ¢ƘŜ ŦǳǘǳǊŜΚ aƻŘŜƭƭƛƴƎ ƻŦ ǘƘŜ ǊŜƎƛƻƴΩǎ ǎŜƴǎƛǘƛǾƛǘȅ

Photo: Neil Ross



1. Setting: topography, roughness, geology
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Pre-2010 bed (BEDMAP)
Bed elevation (km a.s.l.) 
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1. Setting: topography, roughness, geology

Post-2010 topo
(now in BEDMAP2)

Bed elevation (km a.s.l.) 
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ÅNew coverage clearly images deep subglacialbasin 
(Robin SubglacialBasin; RSB) extending 200 km 
inland of grounding line.

ÅRSB floor is flat and smooth, and much of it is 
reverse sloping ςleaving it vulnerable to marine 
ice-sheet instability.

* c.f. suggestion of Hellmeret al. (2012; Nature) of 
potential instability of Filchner-Ronne Ice Shelf

ÅUpstream of the basin:
ÅPlateau dissected by well-ŘŜŦƛƴŜŘ άǘǊƻǳƎƘǎέ

RSB


