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111 WORKSHOP REPORTS

The aim of the “Joint model-data workshop 
for the Late Pleistocene evolution of the 
Greenland and Antarctic ice sheets” was to 
bring together scientists from the disciplines 
of field- and model-based ice-sheet recon-
struction to identify outstanding issues in 
each field, and determine how the different 
communities could work together towards 
resolving them. An overarching theme of the 
workshop was the quantification of uncer-
tainty, associated with both field data and 
model output. 

In terrestrial studies of past ice extent (e.g. 
Fig. 1) it was highlighted that dating contin-
ues to be an issue due to a lack of dateable 
material, the presence of recycled carbon, 
and the difficulty of interpreting cosmo-
genic isotope data due to inheritance from 
multiple glacial cycles. The attribution of 
landform ages based on weathering charac-
teristics is also difficult because processes 
can be very different from those observed 
in temperate regions. Relative sea-level data 
record the isostatic response to ice-load 
changes; however, such data are sparse, 
particularly around Antarctica.

Reviews of offshore information highlighted 
that many landforms relating to past ice 
extents are undated and sediment cores are 
often only acquired from trough regions, 
where the ice-sheet history may be very 

different to inter-trough regions. In addition, 
dating difficulties are compounded by the 
need to account for marine reservoir effects 
and interpret the stratigraphy “remotely” 
using underwater imagery.

In both terrestrial and marine regimes the 
issue of how to scale up point-based obser-
vations, e.g. from individual outcrops to ice-
sheet scale, remains a challenge, although 
paleo-flow indicators are proving useful for 
reconstructing regional ice dynamics. The 
interpretation of radar-detected layers within 
the ice itself is offering novel constraints on 
past ice-sheet configurations over large spa-
tial and temporal scales. However, there is 
little information relating to pre-Last Glacial 
Maximum ice margins and it remains difficult 
to quantify rates of ice-sheet growth. 

From a modeling point of view discussion 
focused on how to better represent the 
forcing factors and boundary conditions 
governing past ice dynamics. Constraints on 
past precipitation and air temperature can 
be obtained from ice cores, but the inter-
pretation of such records relies on having a 
reliable chronology. It was also noted that 
ice cores are generally drilled in ice sheet 
interiors, and hence may not provide reliable 
forcing conditions for the whole ice sheet. 
As an example, air and marine temperatures 
at the margins of ice sheets exert a strong 

control on ice dynamics but lack significant 
paleo constraints. 

Models also require information relating 
to conditions at the ice-bed and ice-ocean 
interface. It was highlighted that basal 
topography is poorly resolved in extensive 
regions and there are a dearth of direct 
observations relating to till rheology and 
subglacial hydrology (both of which likely 
evolve over time). At the ice-ocean interface, 
models continue to lack realistic representa-
tions of ice calving and sub-ice-shelf melt, 
with the latter being restricted by our lack of 
knowledge on past ocean conditions.

The group identified a number of imme-
diate research needs: better constraints 
on past grounded and floating ice extent 
(ice shelf configuration being an important 
component in the stress balance of an ice 
sheet); improved paleoclimate constraints; 
improved dating methods; and measure-
ments of till strength. On the modeling side, 
challenges remain with regard to modeling 
grounding line dynamics, ice-ocean interac-
tions and basal processes. Spatial resolution 
remains an issue, although adaptive grids 
can reduce the computational expense of 
modeling at high resolution. There is also a 
need to develop robust methods for com-
paring model output with data.

Finally, the development of open access 
databases - containing both field data and 
model output - was identified as an impor-
tant collaborative need. A key outcome of 
the meeting was an agreement to promote 
protocols for database standardization 
among major Quaternary journals.
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Figure 1: Erratics scattered on the bedrock surface of a nunatak in the Ellsworth Mountains, Antarctica. 
Cosmogenic exposure ages on such erratics can determine the timing of ice-sheet thinning. Photo: M. Bentley.
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