
 The trends vary for sites overlain by 
supersaturated ( ) and undersaturated ( ) 
bottom waters.
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A reaction-transport model is used to interpret 13 data sets of in situ O2 
and pH microelectrode profiles measured in deep-sea sediments1. The 
model is combined with a parameter estimation approach to quantify 
organic matter loading, reactivity, as well as the role of calcite dissolution.

The figure and table below show the location and characteristics of sites 
with available pH and O2 data sets. These data are from in situ benthic 
landers deployed in deep-sea sediments deposited in oxygenated bottom 
waters at water depths > 2000m.  
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Best fit site 50; worst site 59
 

The dissolution rate expressions with the higher rate orders 
tested (n = 2 and 4.5) are generally more successful in 
reproducing the in situ pH profiles. While the pore water pH 
profiles cannot constrain the calcite deposition flux, robust 
estimates of the depth-integrated calcite dissolution rates can 
be obtained. 
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epth-integrated calcite dissolution rates (Fdiss) 
correlate positively with:

a) benthic oxygen uptake flux, FO2

b) deposition flux of reactive organic 
carbon, Forgc

f = fraction of more 
reactive to total 
organic carbon flux

kf = degradation rate 
constant of the more 
reactive fraction

• Consideration of two pools of reactive organic carbon is sufficient to reproduce the 
oxygen data.

• The more reactive pool dominates the organic carbon deposition flux.
• Suboxic degradation pathways play a non-negligible role at the majority of sites. 

Dissolution rate law:
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The model successfully 
reproduces the measured O2 profiles at all 13 sites. The best-fit pH profiles 

capture the general features at 9 of the sites, where the variations in pore water 
pH are reproduced within 10%. 

The figures below show the 
simulation results for sites with the lowest data-model misfit (left) and the highest 

misfit (right).
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