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Abstract

Proposed is an exploratory study into the soluble lipid components of varved sediments 
from New England glacial lakes. Varves from these relict lakes have been an important 
component for the reconstruction of the deglaciation of the Northeast since the 1920s, when 
Ernst Antevs first tracked the recession of the Laurentide Ice Sheet from New England (Antevs, 
1922; 1928). Approximately six thousand varves have been counted in the Connecticut River 
Valley, covering a period about 12 to 18 thousand years ago (Ridge, 2004). Though these 
sediments have been used extensively for chronological information in the study of the last 
deglaciation, little is known about the lakes themselves. I propose to characterize the soluble 
lipid fraction of these unique sediments. Pilot samples from this study will be used as a proof of 
concept for subsequent projects to increase our understanding of the biogeochemistry of newly 
deglaciated lakes, the chronology of deglaciation, and the paleoclimate of the late Pleistocene.

 
Glacial Lake Biogeochemistry

The biology of a glacial lake is unique in that primary productivity by photosynthetic 
organisms is significantly reduced due to the presence of significant suspended sediment. 
Recently, trace fossils have been used to understand the recolonization of these lakes following 
deglaciation, and it was shown that at the base of the food web were benthic invertebrates 
feeding on an unknown detrital carbon source (Benner et al., 2009). Study of the soluble lipid 
component of these sediments will bolster our understanding of the biological development 
of these unique lacustrine environments. Identification of biomarkers for various lacustrine 
organisms, along with carbon isotope ratios of these compounds (Post, 2002) will potentially fill 
out our understanding of the food web and trophic relationships in these unusual oligotrophic 
environments.

 
Chronology of Deglaciation

While the relative chronology of New England varves is very well established, 
its relationship to calendar years is based on relatively few radiocarbon measurements. 
Biomarkers for terrestrial plants will provide a potential source for “dateable” material. Though 
the organic fraction in these sediments is indeed quite sparse, because the depositional 
histories of these lakes is so well established, the soluble fractions of many adjacent samples 
can be combined to produce a single sample of measurable concentration with high confidence. 
Since the development of techniques for AMS 14C measurements on specific organic 
compounds (Eglinton et al., 1996) as well as new Bayesian statistical techniques for the 
simultaneous calibration of multiple radiocarbon dates (e.g., Blaauw and Christen, 2011), the 
potential exists to significantly decrease the uncertainty of the calibration of New England varve 
years to an absolute age scale.

 




