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igneous crustal topography of the Juan de Fuca Ridge. At the 
accretionary prism toe (also referred to as the deformation 
front, where the seawardmost thrust fault of the accretionary 
complex intersects the seafloor), the sediments that bury the 
eastern Juan de Fuca Ridge flank are approximately 2.7 km 
thick. At Site U1364 the accreted sedimentary section is 
nearly doubled to a thickness of approximately 5 km (Yuan 
et al., 1994). With tectonic thickening and compaction, pore 
fluids are expelled, and gas—primarily biogenic methane—
is transported upward to contribute to the formation of gas 
hydrates in the upper few hundred meters of the sediment 
section (Davis et al., 1990; Hyndman and Davis, 1992; 
Haacke et al., 2007; Riedel et al., 2010).

The location for Site U1364 was chosen for the same rea-
sons as Site 889. It lies at a position landward of the prism toe 
where the fluid expulsion rate, estimated on the basis of the 
rates of compaction and vertical growth of the prism, reach-
es a cross-margin maximum, and where a clearly developed 
bottom simulating reflector marks the base of the gas 
hydrate stability field (Davis et al., 1990). Other holes drilled 
earlier during ODP Leg 146 and IODP Expedition 311 
(Westbrook et al., 1994; Riedel et al., 2010) have documented 
the nature of the incoming undeformed sediments, the com-
paction history during accretion, the details of the lithology, 
and the distribution and composition of gas hydrates across 
the area. This information, along with detailed site survey 
studies (Scherwath et al., 2006; Riedel et al., 2010), provided 
an excellent basis for planning the depth, location, and other 
details of the ACORK installation at Site U1364 and estab-
lished a valuable context for ACORK observations.

Instrumentation

Hole U1364A was drilled to a total depth of 336 mbsf 
through roughly 90 m of gently deformed slope-basin depos-
its and underlying sediments of the accretionary prism that 

subsequently as a result of the multiple discrete monitoring 
levels provided by the ACORK configuration, advances in 
measurement resolution and sampling frequency, and 
knowledge gained from other monitoring experiments. 
These include determining the influence of gas hydrates  
and free gas on the mechanical properties of their host 
lithology, the response of the formation to seismic ground 
motion, and the magnitude of strain at the site caused by any 
episodic seismic or aseismic slip in this subduction setting. 
Instrumentation deployed at the time of drilling includes 
autonomously recording seafloor and formation pressure 
and seafloor temperature sensors. Sensors planned for 
deployment inside the sealed casing at a later date will 
measure temperature, tilt, and seismic ground motion.  
In 2013, all instruments will be connected to the NEPTUNE 
Canada fiber-optic cable for power and real-time communi-
cations. This will provide a greater sampling rate, time accu-
racy, and monitoring lifetime than what is possible with au-
tonomous operations using battery power and local data 
storage.

Geologic Setting

As shown in Fig. 1, IODP Site U1364 lies 18 km landward 
of the toe of the Cascadia subduction zone accretionary 
prism, where much of the thick section of turbidite and hemi-
pelagic sediments deposited on the eastern flank of the Juan 
de Fuca Ridge are scraped off the underthrusting oceanic 
crust (Davis and Hyndman, 1989; Hyndman et al., 1990; 
Westbrook et al., 1994). Convergence of the Juan de Fuca 
oceanic plate relative to the North American continental 
plate occurs in a direction roughly normal to the continental 
margin and at a rate of roughly 42 mm y-1 (DeMets et al., 
1990). A topographic trench at this subduction zone is absent 
as a consequence of the extremely high rate of glacial sedi-
ment supply from the continent during the Pleistocene. The 
majority of the supply has been impounded by the elevated 
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Figure 2. Seismic reflection profile crossing Hole U1364A, showing gently deformed slope basin sediments, strongly deformed accretionary prism 
sediments, and a bottom-simulating reflector (BSR) marking the boundary between hydrate-bearing sediments above and gas-bearing pore 
water below. Position of the ACORK with its monitoring screens is indicated. Profile location is shown in Fig. 1b.
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