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Context  (2-3 lignes)  

Building a chronology for ice cores is a complex task, since there is a lot of dating methods, with their 

advantages and drawbacks and domain of applicability. To optimize the chronology of ice cores, we must 

therefore combine these different sources of chronological information through a probabilistic dating model 

such as IceChrono (Parrenin et al., 2015). 

 

Objectives / scientific questions (2-3 lignes)   

The objectives have been: 1) to improve the probabilistic dating model IceChrono; 2) to apply IceChrono to 

the principal ice cores in Greenland and Antarctica; 3) to analyze the resulting dating in terms of climatic 

phasing. 

 

Main results  

The probabilistic dating model IceChrono has been improved, expanded to other paleoclimatic archives and 

renamed Paleochrono. Thanks to its adjoint, it can now invert > 100,000 parameters. 

A new estimate of the phasing between Antarctic temperature and CO2 has been derived for the last 

deglaciation. It appears that Antarctic temperature leads at the onset and end of the deglaciation but that 

both proxies are in phase in the middle. 

A new site in Antarctica where to drill a 1.5 Myr ice core has been located. This new ice core will be drilled in 

the frame of the European H2020 Beyond EPICA project (2019-2026, French PI: F. Parrenin). 

 

 

 

 

 

 



On the left figure (middle panel) are illustrated the Antarctic temperature (AT, red), the atmospheric CO2 

(CO2, black) and the atmospheric methane (in pink). The top panel shows the probabilistic diagrams of the 

change of slope of the AT and CO2 curves. The bottom panel shows for reference the relative uncertainty of 

the AT and CO2 chronologies. From Beeman et al. (Climate of the Past, 2019). 

On the right figure, is illustrated the age of the ice along the Dome C - Little Dome C profile. The white lines 

are the isochrones observed by radar. The modeled age is illustrated by the color code. A spot of ice > 1.5 

Myr old seems to be located on a bedrock relief below the secondary Dome called Little Dome C. It is the 

place chosen by the European Beyond EPICA project for its next drilling in Antarctica. From Parrenin et al. 

(The Cryosphere, 2017). 

Future of the project : 

A module to automatically synchronize paleoclimatic records within IceChrono has been developed and will 

soon be submitted (Beeman et al., in prep.). 

IceChrono has been expanded to account for other type of climatic archives and renamed to Paleochrono. 

Paleochrono has been optimized in various ways (for example its adjoint has been derived), and it is now 

possible to invert >100,000 parameters. Moreover, Paleochrono has been made easier to use. A publication 

to describe Paleochrono will soon be submitted (Parrenin et al., in prep.). 

Within the ERC project ICORDA (PI: A. Landais), it is planned to apply Paleochrono to the principal ice cores in 

Greenland and Antarctica and to derive an optimized chronology for these ice cores. This will be the subject 

of a PhD thesis which will start in September 2021. 

Paleochrono is also used in various other projects, such as: 1) the dating of >100 marine records from the 

Mediterranean sea (Bazin et al., in prep.); 2) the dating of coastal ice cores in Antarctica (R. Mulvaney et al., 

in prep.); 3) an improved dating of the US GISP2 and WAIS ice cores (Martin, Buizert et al., in prep.); 4) the 

dating of the Dome Fuji ice core in Antarctica (Oyabu, Kawamura et al., in prep.). 

The Paleochrono tool will also be used in the European H2020 project Beyond EPICA to establish the 

chronology of this future 1.5 Myr ice core. 

Nombre de publications, de communications et de thèses 

(citer au maximum 5 publications en lien direct avec le projet) 

6 publications linked with the project, 12 communications, 1 PhD thesis. 
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