
A M=9 earthquake occurred beneath Seattle in
January 1700. Earthquakes release strain energy
that develops over many hundreds of years. Since
1700 the Cascadia region has developed 13 m of
potential slip, sufficient to drive another
8<Mw<9 earthquake.

A curious phenomenon observed every 14
months to occur near the base of this future rup-
ture zone is that the deeper part of the plate
boundary (30-40 km) slips sluggishly ≈5 cm,
releasing the preceding year’s accumulated plate
convergence (at that depth). These take about two
weeks to occur and are accompanied by a subson-
ic vibration at 1-10Hz. The vibration may be
caused by fluid motion or by frictional chattering.

One hypothesis is that a future damaging earth-
quake will follow one of these slow slip events -
“the straw that breaks the camel’s back”. There is
thus considerable interest in detecting this slip
with high fidelity. Although GPS registers the
slow slip as a horizontal displacement the signal
is barely above the noise. We have installed two
tiltmeters to detect the slow 40 km wavelength
ripple that travels across the Earth’s surface when
the slip occurs. The tiltmeters are 10-100 times
more sensitive than GPS.

Two pipes at right angles define the tilt vector. A
novel feature of the new tilt meters is that they use
a central transducer to provide two independent
measures of tilt - providing a valuable measure of
signal coherence

The figure right
shows the six records
obtained from the
biaxial tiltmeter at Shelton
during the Sumatra Mw=9.3 earthquake
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Data from two meniscus
float systems track each
other to ≈1 µm.


