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Stable isotope profiles from ice cores are affected by diffusion: in the firn stage the
profile is smoothed mainly due to water vapour transport through the pores of the firn.

The degree of smoothing can be expressed as a diffusion length and is a function
of several parameters such as temperature, density and porosity of the firn. H18

2 O and
HD16O have different diffusion lengths as a consequence of the different fractionation
factors for the isotopes. The difference between them is a function of temperature and
accumulation rate of the site of deposition after correcting for the total strain since pore
close off. This gives the opportunity to use differential diffusion as a tool to determine
past temperatures.

Based upon high-resolution deuterium and oxygen-18 measurements on two sections
of the NorthGRIP ice core we will present independent estimates of the mean annual
temperatures for the early Holocene and the little ice age.


