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Abstract: Coastal environments around islands are characterized by the combination of 

physical, chemical, and biological interactions, such as water mixing, wind stress, dust 

deposition, and resuspension from sediments that have impacts on the biogeochemistry of 

trace metals like iron (Fe) and copper (Cu). Therefore, the coastal waters and the influences 

of their processes on the organic complexation of Fe and Cu have to be studied to fully 

understand the biogeochemical cycles of these metals in the marine environment. 

Dissolved iron (dFe) and copper (dCu), the concentration and the conditional stability 
constants of organic binding ligands (LFe, LCu, log Kcond

Fe3+L and log Kcond
Cu2+L) were studied 

in the surface coastal waters of the Macaronesia region (Cape Verde, Canary Islands, and 
Madeira). Samples were collected during the POS533 cruise (2019) and analysed by 
competitive ligand exchange adsorptive cathodic stripping voltammetry. More than 98% of 
dFe (0.46-1.32 nM) was organically complexed with LFe, whose concentration range was 

between 0.56-2.96 nM. The logKcond
Fe3+L presented values between 20.77 and 21.90 (L2-type 

ligands). In the case of dCu (0.07-4.03 nM), more than 99% was complexed and LCu 

concentration was in the range of 0.54-2.59 nM. The logKcond showed values between 

13.40 and 14.42 (L1-type ligands). The results suggest that, along the region, physical 

processes related to the water mixing could influence Fe and Cu speciation. Dissolved metals 

and ligand concentrations were greater at the coastal stations than in oceanic water related 

to biological activity and water mixing induced by the wind. Furthermore, greater 

concentrations were observed on the eastern parts of Fogo, Tenerife and Gran Canaria than 

on the western coast, due to stronger wind incidence. 

Key words: Iron, Copper, Organic ligands, Cathodic stripping voltammetry, Coastal water. 

Acknowledgments: We want to express our gratitude to Dr. Birgit Quack from GEOMAR 

for inviting us to participate in the AIMAC project. Special thanks go to Rui Caldeira, Cátia 

Azevedo, Claudio Cardoso, Ricardo Faria and Jesus Reis from the Oceanic Observatory of 

Madeira for the CTD- deployments and data. To acknowledge the GEOMAR funds for 

POS533 and Kastriot Qelaj for the nutrient analysis. This study received funding from the 

16

mailto:veronica.arnone@ulpgc.es
mailto:david.gonzalez@fpct.ulpgc.es
mailto:melchor.gonzalez@ulpgc.es
mailto:aridane.gonzalez@ulpgc.es
mailto:magdalena.santana@ulpgc.es


European Union’s Horizon 2020 research and innovation program under grant agreement 

No 820989 (project COMFORT, Our common future ocean in the Earth system–quantifying 

coupled cycles of carbon, oxygen, and nutrients for determining and achieving safe 

operating spaces with respect to tipping points). We also acknowledge the financial support 

for the ATOPFe project (CTM2017-83476-P) from the Ministerio de Ciencia e Innovación 

(Spain). Veronica Arnone’s participation was funded by the PhD grant (PRE 2018-084476). 

The participation of Aridane G. González was within the Programa de Cooperación 

INTERREG V-A España-Portugal MAC (Madeira-Azores-Canarias) 2014-2020 

(PLANCLIMAC project). 

17




