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Context 
One of the effects of climate change in the Arctic is a drastic acceleration of land to ocean transfers due to 
sea ice retreat, melting glaciers or riverine inputs and resulting variation of the fresh water budget. These 
various inputs have an influence on distribution, speciation and bioavailability of trace metals that will in 
turn impact the ecosystems. The central theme of the EXPATE project was thus to investigate the input of 
particulate trace metals from the large rivers and broad shelves, their distribution in the various distinct 
shallow overlayering water masses in the central Arctic and their fate. 
Objectives. More specifically, this project aimed to : 
✔ Characterize the spatial distribution of particulate trace elements, including pHg, along a full-depth high 
resolution oceanic section in the Central and Eastern Arctic region 
✔ Examine the pathways between the dissolved and the particulate compartments 
✔ Intercalibrate with US and Canadian teams 
Main results 
This study so far has focused on the distribution of particulate iron (PFe), aluminium (PAl), manganese (PMn) and 
phosphorus (PP).  
Several sources of PFe have been identified in the deep Nansen and Amundsen Basins including sediment 
resuspension along the continental slope (Fig.1) and hydrothermal venting at the Gakkel Ridge (Fig.2). Scavenging 
processes in the Makarov basin were intense and were confirmed by decreasing concentrations of DFe toward the 
bottom (Rijkenberg et al., 2018). In the Barents Sea, particulate iron concentrations were the largest, likely fuelled 
by the large rivers and broad shelves. 

 In surface, there was a strong evidence of transport of PFe from the Arctic shelf seas toward Fram Strait through 
the Transpolar Polar Drift (TPD ; Charrette et al., in prep.).  

 

 
Figure 1. (left) Map of stations sampled during PS94 cruise. (right) Vertical distribution of PFe (nmol L-1) along the 
section defined by the yellow line. Identified sources and processes highlighted by this study are superimposed. 
 
 
 

 

 
 



 

Figure 2 : Vertical distribution of dFe (nmol L-1) and PFe (nmol L-1) at stations located above the Gakkel Ridge 
(Fig.1). At depth of maximum PMn (not shown), PFe and DFe, particles are dominated by thin-layered Mn-oxides 
and Barite, pointing out to an hydrothermal vent input on the Gakkel ridge.  

 

Future of the project 

We need to rethink how to analyse for PHg (the collaborative work with L.-E. Heimbürger showed 
that pHg can only be analysed on GF/F and QM-A filters and not on supor filters (contamination 
issues). 

    In this light, further analytical development will be undertaken in the framework of MISTRALS HIPPOCAMPE        
project (PI Marc Tedetti et al.) and the submitted ANR JCJC HOT_MERCURY (PI L.-E. Heimbürger). 

To date, no future projects are foreseen in the Arctic for the next 4 years. 

 
Nombre de publications, de communications et de thèses 
 

Three publications are currently under preparation : 
 

• Arctic GEOTRACES Transpolar Drift Synthesis (Charrette, M. et al.). This manuscript results from a Pan 
Arctic collaboration with U.S., Canadian and German colleagues. This paper should be submitted in 
September 2019. 

• Evidence of an hydrothermal plume on Gakkel Ridge (Schauer, U.. et al.,). This manuscript has been 
decided following a workshop that we had on 05/04/2016. Due to some analyses that were postponed 
(REEs in particular), the manuscript is not yet finalized. 

• Inputs and processes affecting the distribution of particulate iron in the central Arctic 
(Planquette, H. et al.). This paper should be submitted at the end of July 2019 


