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Robert Berner has contributed significantly to our 
understanding of global P cycling, including its adsorption to 
Fe oxides [1], its riverine input to the sea [2], its involvement 
in diagenetic processes [3], and its coupling to the carbon cycle 
[4]. One of the most significant findings was the widespread 
formation of carbonate fluorapatite in continental margin 
sediments [5], constituting the largest sink in the global 
biogeochemical P cycle. In this presentation, I will highlight 
some recent (in fact, partly long-standing but neglected) 
insights into the marine P cycle that may significantly impact 
current views on this bioessential nutrient’s environmental 
behaviour.  

On the one hand, these insights are based on Pleistocene-
Pliocene Bering Sea sediments (IODP Expedition 323), where 
opal-bound P appears to be an important reactive P sink, while 
carbonate fluorapatite seems to be mainly detrital and not part 
of the reactive P pool [6]. If these relationships are more wide-
spread, they might require a revision of the average residence 
time of reactive P in the ocean.  

On the other hand, analyses of deep-sea fan sediments off 
major African and South American rivers reveal that below 
sulphate-methane transition zones, geochemical conditions are 
conducive for the precipitation not of authigenic apatite, but of 
Fe(II) phosphate minerals like vivianite [7]. Iron(II) 
phosphates have now been suggested to precipitate in a range 
of other marine sedimentary environments as well. They might 
therefore represent an important component of marine Fe-P 
coupling and reactive P burial.  
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