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A multidisciplinary work on complex fluids, migrating from deep reservoirs to the surface in 
faulted zones, has been led in order to investigate and quantify the episodic opening and sealing of 
faults above a natural hydrocarbon reservoir and an aquifer locally CO2 enriched, in Green River 
area, Utah.  
It is well known that fluids flow through faults but it is also demonstrated that fault zones may act 
as impermeable barriers. We consider here that active faults can be successively open and close 
paths for fluids. In the studied example, these cycles are recorded close to the surface by 
observation of the fluid paths and travertine precipitation.  
 
Several methods have been used to investigate the correlation between complex fluid sources and 
migration processes through reservoirs and faults, and finally with surface precipitation . Field and 
petrographic works reveal the complexity of travertine structures. Two main types of travertine 
precipitation have been found: 1) travertine built on surface and 2) cross-cutting veins, each of 
them characterized by different crystallisation modes and processes. The link with the evolution of 
flow rates variation through the fault has been investigated.  
 
Stable isotope δ18O, δ13, cathodoluminescence and fluoX-mapping studies of a young travertine 
located close to a current source, show a certain periodicity of circulation along the fault itself. 
The circulation cycles recorded in the precipitations evidenced different exotic fluid sources and 
the evolution of migrating paths through time. Recurrence and duration characteristic times may 
be evaluated with paleomagnetic tools. In the case of the young travertine the time-mineralization, 
for the deposition of a 10 m-thick travertine, seems to be really short: less than 1 000 years. 
However, data from an older travertine had recorded two magnetic inversions during its formation 
(indicating age of more than 760 ky). These data are going to be calibrated with an absolute 
radiogenic dating (U/Th). 
 
We conclude that a chronology of leaking episodic events and sealing processes along active faults 
can be evidenced. Understanding these mechanisms are essential to calibrate transfer models at the 
reservoir scale. 
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