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ABSTRACT

The goal of this study is to examine the influence of hydrothermal circulation in subducting crust on subduction zone
temperatures. Knowledge of subduction zone temperatures is important for understanding processes controlling the updip
and downdip limits of seismicity, characterizing subduction zone fluid flow systems, and understanding the fate of
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subducted material. Hydrothermal cooling of ocean crust prior to subduction has been documented and can have profound
effects on subduction zone temperatures. However, the role of hydrothermal circulation within subducting crust in
controlling these temperatures has not been studied. The primary goal of this project is to evaluate the magnitude of
these effects.. This study will consist of 1) adapting a coupled fluid and heat transport model to subduction zone
problems, and 2) examining the roles of sediment distribution, convergence rate, and subduction geometry on subduction
zone hydrothermal circulation. Key questions that will be addressed include 1) How far into a subduction zone can
hydrothermal circulation persist? 2) What factors favor persistence versus cessation of hydrothermal circulation in
subducting crust? and 3) What are the thermal consequences of this circulation? By examining hydrothermal circulation
within subducting crust, this study will lead to better understanding of the controls on subduction zone temperatures. This
is important for understanding hydrocarbon generation in settings like northern California, and estimating the earthquake
and tsunami risk on subduction margins. Other broader impacts involve training of a Ph.D. student.
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