A FEW TINY INTRAPLATE EARTHQUAKES TRIGGERED BY NEARBY EPISODIC TREMOR AND SLIP IN CASCADIA
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ABSTRACT DATA ANALYSIS

cpisodic tremor and slip (ETS) has been observed In many subduction zones, Best Recording Worst Recording LFE in Tremor e _ e Timing of the earthquakes near the tremor
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. > A combined with their locations, inidcate the two
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RESULTS & INTERPRETATIONS
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The rate of earthquakes across the entire area Is
several times higher when 1t I1s two or less days
from tremor activity than the rest of the time,

earthquakes concentrate along the sides and updip edge of the EIS region,
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consistent with greater stress concentration there than near the middle and m%; g:;tsbquakes n 15 days vs. 14 earthquakes
downdip edge of the tremor area. At least one normal-appearing earthquake ’\ﬂMﬂ
was very near the tremor, rather than there being a spatial separation between JSﬁf& ’ The timing of potentially triggered earthquakes
tremor and normal earthquakes. Most of the seismicity 1s below the E-W 'IMM«LM/VJ ‘M also suggests slow slip is more continuous than
megathrust, with a similar depth spread as the background intraslab seismicity. 476 tremor in the ETS, with earthquakes often

ntraslab earthquakes may, it they follow this pattern more generally, correlate

In space and time with the presence of nearby slow slip episodes. Detector / preceding tremor.
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Farthquakes concentrate near the updip limit of
tremor, suggesting the stress concentration Is
greatest there, and Is consistent  with
observations of tremor generally starting deep
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BAC KG ROU N D Figure 2. Comparison of the vertical and horizontal stacks from 3 representative arrays for (a) the
largest earthquake at 12:31:13 on 17 March 2010, (b) the earthquake at 12:13:20 on 13 March 2010,

which is the weakest of the triggered earthquakes, and (c) tremor at 13:55:50 on 15 March 2010. : : :
\We Closely examine the small 6 to 21 March 2010 ETS episode because it The “Z" traces are stacks of the envelopes of 10-15Hz bandpass-filtered vertical-component and m|grat|ng Updlp.
o . seismograms across the named array. The “E-W" traces are stacks of the envelope of 2-8Hz
occurred mostly within an area that was well instrumented by our recent bandpass-filtered east-vvest-componept seismograms across the named farray indicfated in the The low tremor density zone to the south is
° ' y-axis label. The detector is tuned to find isolated P waves on the vertical, followed a few seconds
EarthSCOpe Array of Arrays .dense sgsmqmeter .deployment. Occaaonal later by isolated S waves on the east component, detected on many arrays within a few seconds. 475 fnosﬂy free of earthqzakes for the 4-month
nearby earthquakes were obvious on Individual seismograms, even during e Ativel g it t
tremor, due to the broadband impulsive energy visible first as 124 | | 122 122 DETO : ver|y spe|_c:u d '.Veél/ Suggia '”tg LS ijO >
vertically-polarized compressional waves, then a few seconds later as TIMELINE i Prone ods Om > lahepl'sct) efs as e relmor .etnsfe
horizontally-polarized shear waves. We produced a “detector” time series with o o o i |core, a? at etrh c 't” er: alce can- only:- maintain
an algorithm seeking isolated P and S arrivals with minimal coda, and with the . OWET STTEss 1 the OULEr hald.
P and S waves separated by 3 to 8 s. | " . ~
P y The coincidence of ETS and these earthguakes
485 485 er ® - shows intraplate slab earthquakes are at least
ol ® ® sometimes triggered by nearby slow slip In a
g = measurable way.
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i © : © © 50 Figure 4. Map (above) and cross-section (below) of ETS and earthquake
—0.5 locations. Tiny green circles on map mark detections of tremor in 1-minute
Tremor Intervals, and its lateral extent has been projected onto the slab interface as
A479F 479¢ [ T | | | | . a solid green line. Red stars indicate earthquakes during the tremor episode,
—1.0 . .
\ \ 0 20 20 50 30 100 120 60 and blue stars are earthquakes at other times. The blue circle marks the
\ \ earthquake striking two days before and nearby the tremor in July.
' ' Days after 1 March 2010 Numbering indicates how many days after 1 March the earthquakes
. L . . | | | | occurred. Background seismicity from 2000 to 2010 i1s marked as light blue
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