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A number of recent studies conducted in the Arctic reveal that the distribution patterns of several 
U-series tracers provide important constraints on rates of ocean circulation, the importance of ice 
cover thickness and extent on biogeochemical cycles, and the magnitude of particle export flux 
derived from biogenic and abiogenic sources.  We propose to focus on the sample collection of a 
suite of U-series tracers that will be used as geochemical tools to investigate the water column 
redistribution and sediment accumulation patterns of key TEI’s in the Arctic as part of the 
GEOTRACES Arctic field study.  
 
In particular, we would collect water samples for analysis of key dissolved TEI’s using the 
standard Niskin rosette using methods we developed and implemented during the US 
GEOTRACES North Atlantic expedition.  Particulate isotope concentrations will be determined 
using subsamples from Supor filters deployed on GEOTRACES in-situ pumping systems that we 
anticipate will be deployed by another group, as for previous US GEOTRACES expeditions.  We 
will follow sampling protocols that have been utilized in the Atlantic and that are planned for the 
Pacific U.S. GEOTRACES field programs.  Surface sediments would be collected using 
previous GEOTRACES coring devices.  Two berths are requested to support this field sampling 
work, and we further propose that at least one person with extensive experience in the Arctic be 
used as shared “super-tech” support. 
 
Working collaboratively, we propose to substantially increase the existing water column and 
sedimentary U-series database for the Arctic.  These new data will allow investigators to test 
outstanding hypotheses regarding the relative importance of vertical vs. horizontal transport 
processes of TEI’s, and the extent to which TEI’s are retained in ocean margins, the central 
Arctic basins, or exported by advection to the Atlantic through Fram Strait.  This work will also 
refine our understanding of the role of particle composition in controlling TEI’s removal on 
geochemically different particles, which will be directly addressed through analysis of the major 
element geochemical composition of particulate carrier phases (alumino-silicate, carbonate, opal-
Si) in the water column.  This is important because particle geochemistry can significantly 
influence the basin-wide redistribution of certain TEI’s, which is also relevant to their reliable 
application as paleo tracers.  U and Th-series isotopes are also being developed as tracers of 
sources of TEIs from aerosols and margin sediments, and we proposed to further develop and 
employ these strategies  in the Arctic Ocean.   
 
The proposed new measurements of dissolved, particulate, and sediment U-series tracers, 
together with existing data, will lead to improved models of material exchange between the 
boundaries and interior of the Arctic.  This project therefore provides an excellent opportunity to 
refine and test basin-scale models of the role of shelf/slope sediments in controlling the transport 
of particle-reactive elements, including carbon, trace metals and contaminants, in the Arctic. 
 
 


