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Heat Flow at the Cascadia Subduction Zone

H. Paul Johnson, Evan A. Solomon, Robert N. Harris

This currently active research grant has the objective of determining the heat flow and fluid flux regime on the 
Washington State portion of the Cascadia Subduction Zone. The underlying goal of the program is to determine 
the temperature of the decollement (tectonic plate slip zone), a critical parameter in identifying the potential 
slip area for the next large megathrust (Magnitude 9) earthquake in the Pacific Northwest. Determining the 
intersection points of critical isotherms with the decollement will inform temperature-dependent numerical 
models of the up- and down-slope boundaries of the region where inter-seismic stress is stored.

A field program on the R/V Atlantis, using the Remotely Operated Vehicle Jason II was supported by this 
GeoPRISMS grant in August, 2013. This 3-week cruise successfully collected an unusual aMt. of heat flow 
and fluid flux measurements on a corridor of the Washington margin off Greys Harbor, WA. At the present 
time, initial processing of all of the 
heat flow, fluid flux and geochemical 
data has been completed, and we 
are now at the penultimate stage 
of integrating the diverse data sets 
and developing numerical models of 
both fluid circulation and isotherm 
distribution within the sedimentary 
wedge. In addition to the heat flow 
and fluid flux data, we are also 
processing acoustic backscatter data 
from the R/V Atlantis EM302 swath 
bathymetry system to identify areas 
of high intensity reflections due to 
authigenic carbonate deposition. 
These sites represent areas of the 
Cascadia sedimentary wedge where 
fluid and methane emissions have 
been persistent over thousands of 
years, and will provide a geological 
history of the evolving hydrologic 
system within the accretionary prism 
over time.
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Top: Profile of compiled heat flow data 
from the August, 2013 GeoPRISM cruise.  
Black dots are heat flow from Bottom 
Simulating Reflectors from the Langseth 
2012 cruise over the same margin. Red 
triangles are Jason HF probe 
measurements, green squares are the OSU 
long HF probe, and blue dots are UW 
thermal blankets.  Temperature of the 
incoming plate west of the decollement is 
225°C.  Middle: bathymetric profile of 
the margin where the heat flow data were 
acquired.  Bottom, temperatures of the 
decollement beneath the accretionary 
wedge of sediments.

Top: Profile of compiled heat 
flow data from the August, 2013 
GeoPRISMS cruise. Black dots are 
heat flow from Bottom Simulating 
Reflectors from the Langseth 
2012 cruise over the same margin. 
Red triangles are Jason HF probe 
measurements, green squares are 
the OSU long HF probe, and blue 
dots are UW thermal blankets. 
Temperature of the incoming plate 
west of the decollement is 225°C. 
Middle: bathymetric profile of the 
margin where the heat flow data 
were acquired. Bottom, temperatures 
of the decollement beneath the 
accretionary wedge of sediments.
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