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Which glacio-geological material is 
presently available from Greenlandic 
Deep ice Cores, for reconstructing Ice 
Sheet inception, waxing and waning?

Introduction
! Basal ice from ice sheets comes back to the forefront of glaciological paleoclimatic

research, with the new challenges of drilling the “Oldest ice” in Antarctica, as scientists
are eager to decipher climating changes that occurred across the Mid Pleistocene
Transition.
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A “sea” of ice core boxes in the NBI storage freezer

THE FINAL “SHOPPING LIST”

Dr. J.-P. Steffensen proudly 
exhibits a jar with sediment 
sample from the first deep 
drilled Greenland ice core: 
Camp Century 1963-1966

Cutting Camp Century sediment 
sample 1063-7 with the ULB 

diamond wire saw stored at NBI 
facility

Cut face of Camp Century 
sediment sample 1063-7

! Pioneer work on basal ice showed that this material is challenging. Basal ice has often
been altered and modified from interactions with the bedrock. This is also the most
dynamical part of the ice sheet, where shearing and folding is likely to have profoundly
modified the climatic stratigraphy. Biological processes, in these extreme environments,
are also likely disturbances of the original climatic signature.

! Being closer to the bedrock, basal ice is an interesting candidate for deciphering initial
conditions of the ice sheet growth, and detecting potential waxing and waning
episodes in the course of the ice sheet history.

! Detecting these events in Greenland has already been (scarcely) attempted using a suite
of chronometers , both in the ice and the basal sediments (Amino Acid Racemization,
Optically Stimulated Luminescence, 10Be/36Cl, 40Ar/38Ar, In-situ cosmogenic (26Al, 10Be) –
e.g. Willerslev et al., 2007; Bender et al., 2010; Schaefer et al., 2016; Christ et al., 2021).
Results are however still suffering from large uncertainties due to bedrock
contaminations, changes in temperature regimes, unambiguous interpretation
schemes, and have limited spatial distribution.

! The present basal ice census at NBI was suggested as a pre-requisite to future work
aiming at a better understanding of the history of the “health status” of the
Greenland ice sheet, to see what the possibilities are, with the available ice core and
subglacial sediment material.
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