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“Interannual and regional variability in the 
biogeochemical properties of Subantarctic Mode 

Water at the time of formation” 

 

Subantarctic mode waters (SAMW) form from deep winter Southern Ocean mixed layers 
and transport large amounts of carbon, nutrients, and oxygen to lower latitudes where 

they fuel primary productivity. Thanks to Argo floats, we now have much more 
information on the biogeochemical properties of these wintertime mixed layers and find 

substantial variability in nitrate, carbon, and oxygen concentrations in the different 
formation regions. In the case of carbon, we find increased concentrations in more recent 
years in the SAMW formation regions, likely due to the uptake of anthropogenic carbon 

from the atmosphere. 
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During wintertime formation of Subantarctic Mode Water (SAMW) large amounts of 
carbon, macronutrients, and oxygen subduct from the surface into the ocean interior. 
These waters subsequently fuel primary productivity in macronutrient-limited regions 

further north. While shipboard measurements are generally scarce during the winter in 
polar regions, observations obtained from biogeochemical ARGO floats deployed in the 



into the ocean interior and later exported equatorward each year. In addition, climate 
variability drives spiciness anomalies on longer, quasi-decadal timescales, which may 
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