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CURRENT ACTIVITIES - 2009 
 
My research over the past year has been divided between two field projects, two instrument 
development projects, and final synthesis and manuscript preparation for an earlier field project. 
The MARNAUT Project is an international collaboration utilizing a wide array of geophysical 
and hydrological techniques to study the manifestations of fluid expulsion associated with the 
Main Marmara Fault, the submerged western extension of the North Anatolian Fault Zone in 
Turkey, with the theme of understanding the relationship between seismic activity and fluid 
migration/expulsion processes along this active plate boundary. Our results confirm a direct 
relationship between seafloor faults and water and gas emissions with active expulsion tied to 
earthquake activity and seismic gaps associated with a lack of expulsion (Géli et al., 2008). The 
main strike-slip fault intersects fluid sources many kilometers below the seafloor and provides a 
pathway for oil and thermogenic gas as well as formation fluids with high salinities and exotic 
chemistry. Extensional tears in the NW Tekirdag Basin expel plumes of CO2 rich in mantle 3He. 
Basin boundary extensional faults intersect near-surface sources of methane and buried 
Pleistocene Lake Marmara water (Tryon et al., 2007, 2009c). 
 
Mud volcanism is a common phenomenon in different continental margin settings, especially in 
deltaic depositional systems worldwide. Fluid formation and fluidization processes occurring at 
depths of several kilometers below the seafloor can be monitored in mud volcanoes acting as 



natural leakages for oil and gas reservoirs. To gain a better understanding of deep processes 
occurring in the West Nile Delta area, I am carrying out a study on two mud volcanoes in 
collaboration with IFM-GEOMAR as part of The West Nile Delta Project. This project focuses 
on qualifying the chemical and isotopic composition of pore fluids as well as investigations of 
light volatile hydrocarbon gases and organic biomarkers and the quantification of the variability 
of dewatering and degassing through long-term flow rate and chemical flux measurements. 
Deployments of flow meters, gas and fluid samplers, pore pressure sensors, and heat flow 
surveys were done in Fall 2008 and the instruments will be recovered in November 2009.  
 
I also have two instrument development projects ongoing. The first of these is the development 
of an ocean bottom 3-D strain meter, “GEOCE”, in collaboration with K. Brown, D. Chadwell, 
and U. Send, all at Scripps. My portion of this project uses high resolution pressure 
measurements and a seafloor pressure standard to determine the vertical motion of the seafloor in 
response to tectonic deformation and/or gravitational sliding. The data we are receiving from the 
shallow engineering deployment off Torrey Pines is indicating we are near to achieving the goal 
of 1 cm resolution in 3 dimensions. A final  deep test deployment is due early 2010. My second 
instrumentation project is the development of a new generation of seafloor piezometers for both 
long-term monitoring of the hydrological response to tectonic strain and for geotechnical 
investigations. Design, modeling, and electronic prototyping is nearly completed and a final 
instrument is expected to be ready to deploy in early 2010. These two instrumentation 
development programs will allow us to monitor the most critical properties (stress and strain) of 
continental margins to improve our understanding of the underlying tectonics and for evaluation 
of their potential for catastrophic failure. 
 
The margins community has only relatively recently begun to examine the substantially different 
tectonics and associated hydrologic systems of erosive convergent margins as compared with 
accretionary margins. One type example is the Costa Rica system which has been the subject of 
numerous recent large-scale investigations as well as our 2005-2007 investigations at mid-slope 
mud volcanoes Mound 11 and 12 and at Jaco Scar. Pore fluids expelled at the wedge toe and at 
these mud volcanoes have been previously interpreted to have the same deep source of 
dehydrating clays however our investigations indicate they have boron and lithium 
concentrations and ratios that differ by orders of magnitude and are incompatible with this 
explanation. Our analyses suggest that the fluid chemistry, and particularly the extremely high 
B/Li molar ratios, seen at a recent mud flow on Mound 11 is the result of a fluid source rich in 
eroded material from the serpentinized upper plate that has been subducted to higher 
temperatures and released excess B into the pore fluids. Serpentine formation is the only 
common subduction zone process that significantly fractionates B and Li. This conclusion is 
compatible with and supported by the newly emerging view of the tectonics, geology, and 
hydrogeology of this erosive margin and the similarity of the pore fluid to that at two other 
convergent margins with known serpentinite (Tryon et. al, 2009b). 

 


