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Abstract. 
This proposal seeks funds to examine leaf waxes from a variety of arctic plants and surface sediments 
from arctic lakes. The hydrogen isotopic composition (δD) of plant leaf waxes preserved in sediments can 
be used as a proxy for δD of past precipitation (Sachse et al., 2012 and references therein) and can 
thereby provide important quantitative data for examining past climate change. However, there are large 
uncertainties in the apparent isotopic fractionation between precipitation and leaf waxes (εwax/p) that arise 
from lack of data and limit the utility of this approach. The proposed research will take advantage of a 
unique collection of arctic leaf and core-top sediment samples to quantify εwax/p for different plant types 
and geographic locations in the Arctic. The resulting data will be publishable and will prove valuable as 
preliminary data and proof-of-concept data in future proposals to NSF or other external funding agencies.  
 
Proposed Research.  
1. Objectives  

i. Determine the extent to which leaf wax distributions (i.e. the relative molecular abundances of 
leaf wax n-alkanes) are conserved among arctic plant species and taxonomic groups in order to 
improve paleoclimatic and paleoecological interpretations from the Arctic.  

ii. Quantify the hydrogen isotopic offset between precipitation and leaf waxes (εwax/p) from a variety 
of arctic plants and lake surface sediments in order to 1) provide estimates of this parameter for 
arctic vegetation and 2) assess the accuracy with which precipitation isotopes can be 
reconstructed from leaf waxes preserved in arctic lake sediments.  

iii. Generate a publishable data set that will be useful for leveraging funding for arctic paleoclimate 
research projects from external funding agencies.  

 
2. Background and Rationale 

The Arctic exerts a large influence on global climate and is currently undergoing profound 
environmental changes (ACIA, 2004). In order to put these into a larger context, and to anticipate future 
climate changes, we must understand the degree to which and the reasons why arctic temperatures have 
varied in the past. There are limited options for generating long paleoclimate records from the Arctic. 
Tree-ring records are generally shorter than a millennium, and low-frequency (multi-decadal to 
centennial) changes are probably not fully captured (Briffa et al., 1996; Esper et al., 2002). Ice cores are 
geographically restricted and provide climate information from high atop ice sheets, which can differ 
significantly from conditions at sea level. Lake sediments are excellent archives of arctic climate because 
they comprise various materials that can be used for paleoenvironmental reconstruction, and as a 
dominant feature of the Arctic landscape they provide the potential for a dense network of paleoclimate 
reconstructions. One of the most promising tools for paleoclimate reconstruction from arctic lake 
sediments is leaf wax δD.  

Stable isotope ratios of water (δD and δ18O) are powerful tracers of the hydrologic cycle. δD of 
local precipitation is determined by interactions of water within the hydrologic cycle (Dansgaard, 1964), 
and the spatial pattern of δD in modern precipitation corresponds to regional and seasonal climatology 
(Bowen and Revenaugh, 2003). The δD of leaf wax n-alkanes reflects δD of precipitation following 
modification by evaporation of soil moisture and plant biosynthetic processes. If the degree of isotopic 




