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Natural CO2 reservoirs act as good natural analogues to 

look at slow phase interactions between carbon dioxide, 
subsurface fluids and the host rock, which are difficult to 
observe in injection experiments. However the timing of CO2 
emplacement has to be known to calculate rates and fluxes for 
the processes of interest. Previous estimates of carbon dioxide 
reservoir influx times for the Bravo Dome gas field include 
dating of surface intrusive igneous rocks from the area [1], 
dating of close-by effusive igneous rocks [1], regional 
uplift_ENREF_2 [2] and apatite dating [3], leading to ages 
between 56 ka [4] and 300 Ma [2]. 

Based on formation water derived noble gases diffusing 
through the CO2 gas field, the time of CO2 emplacement can be 
assessed directly. The noble gas diffusion profiles yield ages of 
approximately 15 ka. This is in good agreement with carbon 
isotope variations across the field, which can also be explained 
by diffusion. With this approximate emplacement age of 15 ka 
and the loss of CO2 predicted from CO2/3He ratios, the rate of 
CO2 dissolving into the formation water is estimated to be 
740,000 m3/y. A dissolution flux of 90 g/m2/y has been 
calculated assuming an average CO2 density of 75 kg/m3 and a 
gas water contact of 780 km2. This model can be applied to 
other natural CO2 fields.  
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