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Abstract:  

 

Ocean acidification (OA), driven by rising anthropogenic carbon dioxide (CO2), is rapidly 

advancing in the Pacific Arctic Region (PAR), producing conditions newly corrosive to 

biologically important carbonate minerals like aragonite. Naturally short linkages across the PAR 

food web mean that species-specific acidification stress can be rapidly transmitted across 

multiple trophic levels, resulting in widespread impacts. Therefore, it is critical to understand the 

formation, transport, and persistence of acidified conditions in the PAR in order to better 

understand and project potential impacts to this delicately balanced ecosystem. Here, we 

synthesize data from process studies across the PAR to show the formation of corrosive 

conditions in colder, denser winter-modified Pacific waters over shallow shelves, resulting from 

the combination of seasonal terrestrial and marine organic matter respiration with anthropogenic 

CO2. When these waters are subsequently transported off the shelf, they acidify the Pacific 

halocline. We estimate that Barrow Canyon outflow delivers ~2.24 Tg C yr-1 to the Arctic Ocean 
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