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The goal of GEOTRACES is to identify processes and quantify fluxes that control the 
distribution of trace elements and isotopes (TEIs) in the ocean, and to establish the sensitivity of 
these distributions to changing environmental conditions.  Since most of the TEI’s are either 
bioactive and/or particle reactive, scavenging processes are key in controlling their export fluxes, 
and hence vertical gradients and residence times in the ocean.  In the Artic, gradients in 
productivity, scavenging and subsurface remineralization have been successfully tracked using 
short lived Th isotopes (for example- Rutgers van der Loeff et al., JGR, 2012; Lepore et al., 
2007, DSRI; Moran and Smith, Cont. Shelf Res. 2000).  We would propose to include these 
isotopes as part of the efforts being planned for the US GEOTRACES Arctic Ocean study.  The 
half-lives of 234Th (24 days) and 228Th (1.91 years) make them ideal for the study of upper ocean 
particle export, mesopelagic export and remineralization, particle aggregation/disaggregation 
rates, studies of particle processes at hydrothermal vents and scavenging associated with benthic 
nepheloid layers.  TEI fluxes and remineralization rates are determined by linking the ratio of 
TEI’s/Th measured on particles (large and small size classes obtained here via in-situ pumps).  

 

We have pioneered new methods for the analyses of 234Th, 228Th, 228Ra specifically aimed at 
obtaining high resolution vertical profiles to match the suite of key GEOTRACES TEI’s that will 
be studied in the Arctic.  In particular, a 4 liter method for 234Th would be used on samples 
collected from standard CTD/Niskin casts.  The 228Th/228Ra pair and particulate 234Th, are 
quantified using large volume sampling with in-situ pumps, where by the filters are directly 
counted for both 234Th (beta) and 228Th (RaDeCC), and dissolved 234Th, 228Th and 228Ra are 
collected on a MnO2- impregnated fiber cartridge downstream from the TEI clean filters.  These 
methods were developed and tested on the US GEOTRACES N. Atlantic cruise and allow for 
maximum data coverage for minimum wire time and ship berths, and work most efficiently in 
collaboration with an in-situ pumping team for particulate TEIs and another group for the full Ra 
quartet to quantify lateral processes, and here, the parent 228Ra activities.  	  


