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Why do we sample subduction-zone fluids?
A Geochemist’s perspective:

— Identifying the sources of the fluids
— Studying geochemical reactions occurring at great depths (e.g., mineral dehydration)

— Tracking the distribution of fluids and zones with excess pore fluid pressures

— Quantifying the rate of non-steady-state processes (e.g., slips)




Sampling fluid in subduction zones:
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Ocean Drilling providing sdiment pore fluids:
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Deep-sourced fluids often bring chemical anomalies to porewater
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Porewater anomalies help us track fluid flow in accretionary/erosional prisms:
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Deep-sourced fluids often bring chemical anomalies to porewater
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Using sediment cores to determine fluid temperatures:

* Fluid inclusions in crystals (veins, slickencrysts, filling sediment voids, etc.)
* Biomarkers, thermal maturity as indicators of long-term heating
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Western Nankai (Tsang et al., 2020, Marine & Petroleum Geology).
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Western Nankai (Tsang et al., 2020, Marine & Petroleum Geology).
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Western Nankai (Tsang et al., 2020, Marine & Petroleum Geology).
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Deep-sourced fluids often bring chemical anomalies to porewater
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Sampling fluid in subduction zones:
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(Figure from “The FUTURE of the US Marine Seafloor and Subseafloor Sampling Capabilities”, 2025, AGU Advances)



Sampling fluids in subduction zones (not many sites have been sampled and reported):
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Sampling fluid through time using osmosamplers and flow meters:

* Northern Hikurangi, New Zealand (Aylward, 2024, UW dissertation)
e Used an flow meter network to record fluid-flow rates on the seafloor

— before, during, and after a major slow slip event

* Flow rate changed when the slow slip event occurred
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