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The mission of GEOTRACES is to identify processes and quantify fluxes that 
control the distributions, sources, sinks and internal cycling of key trace 
elements and isotopes (TEIs) in the ocean and to establish the sensitivity of 
these distributions to changing environmental conditions (GEOTRACES 
Science Plan, 2006). The value of neodymium (Nd) isotopes is increasingly 
recognized as an ocean circulation and paleocirculation tracer, and this is 
reflected in the Science Plan, which lists Nd isotopes as a “key TEI” to be 
analyzed in every GEOTRACES section. Nd isotopes are designated a key TEI 
because they trace water mass sources and mixing, and hence water mass 
transport; therefore Nd isotopes are diagnostic of the sources and processes 
that control the distribution of TEIs. Moreover, as a rare earth element (REE) 
with an isotopic “fingerprint”, Nd isotopes can be used in combination with 
REE patterns to trace provenance and process together 
 
The Arctic GEOTRACES cruise provides a unique opportunity to expand our 
current knowledge of modern ocean circulation and characterize the different 
water mass exchanges between the Arctic basin and the Atlantic and Pacific 
using Nd isotopes. An interesting aspect to be considered is that the Arctic 
continental shelves constitute about 25% of the global ocean shelf areas. 
This provides us with a unique natural laboratory to study boundary 
exchange processes in Nd isotopes and REEs. The processes involved in 
transferring the continental Nd signal to the seawater are still poorly 
understood. A combination of very large shallow continental shelves across 
different continental margins with significantly different Nd isotope 
compositions would be the ideal case scenario to understand the 
mechanisms involved in the transference of the isotopic signal from the 
continents to the ocean. Steve Goldstein and Leopoldo Pena have been 
working on the characterization of the water masses in the eastern 
equatorial Pacific and South Atlantic using Nd isotopes. An Arctic section will 
help us to characterize the water transport between Arctic-Atlantic-Pacific 
basins.  
 
The Arctic section will also allow us to study the processes linked with the 



hydrothermal inputs in the Arctic basin. The impact that the hydrothermal 
plumes have on the seawater Nd isotopes and REE content is largely 
unknown. Therefore, this poses a unique opportunity to understand and 
quantify the impact that these processes have in the global budget of the 
ocean. We have requested funds to participate in the GEOTRACES South 
Pacific section. One of the main objectives in that section is to study the 
hydrothermal processes across the EPR. Therefore, participation in the Arctic 
cruise to study hydrothermal inputs would complement and further improve 
our understanding of the role of hydrothermal processes in Nd isotopes and 
REE cycling in seawater. 
 
 


