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Permeable calcium carbonate reef sands are are predicted 
to become net dissolving in the next 20-50 years [1], but the 
factors that control this dissolution remain poorly understood. 
In situ experiments suggest that reefs become net dissolving 
when the the aragonite saturation state (Ωa) in sea water falls 
below ~ 3 (e.g. [2]), indicating that pore water processes are 
an integral factor in controlling dissolution. 

 
To better understand the dissolution of reef sands at the 

pore water scale, we used flow-through reactors to measure 
dissolution with varied Ωa, grain size and oxygen availablilty. 
The sediment became net dissolving at Ωa ~ 2, suggesting that 
the bulk pore water is still not representative of conditions at 
the site of dissolution, and that dissolution likely occurs in 
microniches inside porous sand grains [3,4]. 

 
Unexpectedly, dissolution rates appeared to be faster 

under oxic conditions. This appears to be caused by the 
dominance of fermentation over classical anaerobic 
respiration (e.g. sulfide reduction) under anoxic conditions, as 
previously observed in silica sands [5]. The occurrence of 
fermentation may mean that rates of dissolution in reef sands 
are underestimated.  
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