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We write to express our interest in participating in the June 13-15, 2012 workshop for 
planning the implementation of the U.S. Arctic GEOTRACES program.  We propose to 
contribute to the fulfillment of GEOTRACES’ goals by quantifying dissolved Ti throughout 
the basin and margins and through the total depth range targeted by the transect(s).   
 
Dissolved Ti is developing into a novel tracer of terrigenous supply and particle flux, 
particularly when interpreted in the context of other particle-reactive species such as Al 
and U-series stable and radiogenic species.  Pathfinding work providing the first 
measurements of dissolved Ti was performed in the early 1990’s by Orians, Boyle, and 
Bruland. This team developed a preconcentration-isotope dilution-ICPMS technique that 
successfully quantified dissolved Ti at several locations in the Atlantic and Pacific 
Oceans.  Since then, several workers have developed other, non-ICP-MS techniques 
and measured Ti along the eastern U.S. continental margin (Skrabal) and the 
Mediterranean (van den Berg).  Most recently, Croot’s group has developed a rapid CSV 
methodology for open ocean waters and is generating data as part of the European 
GEOTRACES initiative.  Collectively, the few open ocean profiles that exist indicate a 
considerable enrichment in dissolved Ti from surface (several pmol) to deep water (250+ 
pmol).  These limited data point to Ti’s reactivity in the upper water column and, 
perhaps, an unknown deep enrichment process. 
 
Over the past two years, with NSF support our group has developed and refined a new 
preconcentration isotope dilution-ICPMS methodology to quantify dissolved Ti.  Our work 
is based on the Bruland team’s new trace element technique developed for GEOTRACES-
based research (e.g., Biller et al., 2012).  We are focusing solely on Ti.  We are making 
near-routine measurements of profiles gathered during the U.S. GEOTRACES campaign 
in the North Atlantic, have proposed to participate in the Pacific Zonal Section, and are 
developing a database of results for SAFe and GEOTRACES reference waters.  The Arctic 
GEOTRACES program represents an important and natural continuation of our work. 
 
Despite Ti’s importance as a biogeochemical and paleogeochemical tracer, the limited 
work on the modern systematics of dissolved Ti requires further data to develop Ti as a 
critical TEI proxy.  The US GEOTRACES‘ Arctic program provides a terrific opportunity to 
develop and use dissolved Ti in the environment of high terrigenous supply.  For 
example, the work by Skrabal along the continental margin has provided helpful 
guidance regarding Ti removal along boundaries.  Sea ice input from the surface ocean, 
along with variable sources of freshwater from rivers rimming the deep Arctic, are likely 
to lead to variable spatial distribution patterns of sources and sinks of refractory tracers.  
Shelf/slope removal processes are important to constrain.  From the paleogeochemical 
perspective, with the success of the ACEX drilling program and other coring expeditions, 
documentation of the distribution and supply of Ti will directly contribute to the use of this 
TEI proxy for study of provenance and source changes through time. 
 
We are particularly interested in collaborating with other researchers targeting Al, Pa/Th 
other U-series, and further particle reactive species.  Studying the distribution and 
behavior of the Al/Ti ratio, for example, may provide an important stable complement to 
the behavior of some of the radiogenic tracers.  As such, in addition to improving our 
understanding of the geochemical behavior of Ti, our participation in GEOTRACES is likely 
to provide important constraints on the behavior of other particle reactive TEI’s. 


