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Abstract 
Constraining the glacial-interglacial temperature gradient in extra-polar latitudes remains 

controversial, but is fundamental for calibrating climate models, and in turn, for predicting ongoing and 

future climate change. Paleoceanographic and mountain glacial records provide contrasting temperature 

reconstructions for the LGM at extra-polar latitudes. This project aims to reconstruct LGM temperatures 

in New Zealand (44
o
S) using groundwater-noble gas-paleothermometry. The Climate Center grant would 

enable initial sampling and analysis costs and the project would begin immediately this summer.  

 

Background: 

Paleoclimate archives provide important clues about past climate conditions and our climate’s 

susceptibility to changes in forcing, e.g. increased atmospheric CO2 concentrations. The termination of 

the last glacial period that started about 20,000 years ago was a dramatic climate reorganization that 

involved all elements of the climate system. Polar ice core data indicate that the glacial-interglacial 

temperature change was about 25⁰C in the high Arctic and about 10⁰C in Antarctica. (Jouzel et al., 2007, 

Petit et al., 1999, Severinghaus and Brook, 1999). The glacial-interglacial temperature change in lower 

latitudes, forming a key target for GCMs in general and for reconstructions of past migration of the 

Earth’s thermal equator, remains highly controversial. While mid-and-low-latitude paleoceanographic 

records indicate small temperature changes (typically less than 3
o
C) in extra-polar latitudes, mountain 

glacier records suggest glacial-interglacial temperature increases on the order of 5-7
o
C (Lea et al., 2003, 

Elderfield and Ganssen, 2000, Putnam et al., 2013). In this project, we propose to apply an independent 

approach to solving this important climate puzzle by measuring the concentrations of dissolved noble 

gases in deep circulating groundwater at low elevations near the oceans, in order to further constrain 

glacial-interglacial temperature changes on land.  

 
Fig. 1: Noble gas temperatures vs. modeled 

14
C residence times including a curve with mean annual 

temperatures derived from periglacial information for an aquifer in Belgium (Blaser et al, 2010. Open 

symbols reflect undisturbed groundwaters on the main flow path, whereas samples marked with dark 

symbols are showing degassing. 

The noble gas thermometer is based on the temperature dependency of the solubility of noble gases in 

water. Observed noble gas concentrations in a groundwater sample may be converted into the temperature 

at which the water was equilibrated with the atmosphere by using solubility data obtained from laboratory 

measurements. Equilibration takes place during percolation of precipitation water through the unsaturated 




