
Seth John and Mak Saito propose to study the marine cycling of bioactive trace metals in the 
Arctic with a combination of techniques including concentration, speciation, and stable isotope 
analyses.  
 
SCIENTIFIC OBJECTIVES 
This proposed study would examine the distributions of bioactive metals in the Arctic Ocean. 
Given the rapid rate of change in the Arctic Ocean, particularly with regards to sea-ice 
distributions, analyses of this suite of metals will provide a record of their current sectional 
distribution and providing a baseline for comparison with past and future Arctic Ocean studies. 
This proposed study will include three foci:  
1) The proposed study would measure the dissolved concentrations of the bioactive trace 
elements Fe, Zn, Cd, Cu, Mn, Ni, and Co across the transect. Our approach will include inter- and 
intra-laboratory comparisons, as well as analyses of GEOTRACES standards, in order to produce 
the highest-quality concentration data possible. Bioactive metal samples will be processed and 
analyzed twice using separate analytical pipelines. Moreover, Fe, Zn, and Cd, which are of 
significant biogeochemical interest, will be analyzed an additional time using double-spike 
isotope ICP-MS with its low blank contribution and high analytical precision.  
2) The proposed study would measure the stable isotopes of Fe, Zn, and Cd in dissolved and 
particulate samples. Fe isotopes (δ56Fe) will be used to distinguish sources of Fe to the Arctic 
Ocean including riverine input, reductive dissolution from shelf sediments, and hydrothermal 
input from the Gakkel ridge. Cd isotopes (δ114Cd) will be used as a tracer of biological uptake and 
remineralization based on the preferential uptake of isotopically light Cd by phytoplankton. Zn 
isotopes (δ66Zn) trace biological uptake and remineralization, as well as scavenging. 
3) The proposed study would measure the total dissolved cobalt and cobalt speciation by cathodic 
stripping voltammetry. Recent Co intercomparisons have demonstrated that there are 
complexities associated with persistent Co ligands (even under acidified conditions) that require 
UV-oxidation, as well as redox sensitive preservation issues in regions of high dust and low 
oxygen. Samples will be appropriately preserved for total dissolved cobalt, and if space and 
preservation needs require it, we will send an analyst to sea for these cobalt analyses. 
 
ANTICIPATED SCIENTIFIC COLLABORATORS 
1) The bioactive metals have significant intellectual overlap with the overarching GEOTRACES 
program, including studies of the particulate phase, colloidal phase, and through abiotic elements 
that can provide important information about chemical and physical processes. We will actively 
encourage interactions between investigators and datasets that promote the best GEOTRACES 
science. 
2) Stable isotopes (particularly δ56Fe) will be measured on water-column particulate, aerosol, and 
snow/ice samples. We therefore rely on collaboration with the particle, aerosol, and ice teams for 
sample collection, and hope to collaborate on data interpretation. 
 
SAMPLE NEEDS 
1) Dissolved filtered seawater samples from the GEOTRACES rosette : 4L samples from the 
‘surface’ cast and 1L samples from the the ‘deep’ cast for John, and 500mL for dissolved 
bioactive metals and 125 mL samples for cobalt analyses for Saito. 
2) Suspended particulate samples, 1/8th of the Supor filter from each depth sampled.  
3) Aerosol and ice samples as available. 
 
BERTHS AND LOGISTICS 
We do not anticipate a need for berth space for total bioactive metals, but would be happy to 
contribute to the pool of “supertechs” who collect samples from the GEOTRACES rosette. For 
cobalt speciation we may request to send one analyst if space and preservation needs require it.  


