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Background

Tectonic tremor tracks slow ruptures on major plate boundary faults.

One of the most perplexing aspects about tremor is that some fault segments produce
strongly periodic, spatially extensive tremor episodes, while others have more erratic,
compact activity.

Tremor activity is known to be sensitive to dynamic stresses from nearby earthquakes.

We measure the the spatial extent of synchronized tremor bursts in several tremor zones
and compare it to the local earthquake activity.

We show that small earthquakes act as local perturbations to stress cycle across the fault,
thus limiting how large tremor bursts (slow ruptures) can grow.
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Modeling

The activity of tremor sources is modeled by the cycle of pulse-coupled oscillators in a
line (1,000 sources). Oscillators interact through pulses and eventually synchronize,
producing system-spanning events.
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The activity of small earthquakes
limits the extent of tremor
synchronization

Where background earthqualke rate is high, tremor activity is less synchronized in space.

Where it is low, the fault is synchronized on hundreds of kilometers. Correlation length (km)

0 200 400

1400 1400 | |
51°N
e = 1200 - 1200 -
49°N A = S —
. S—
‘4 & 1000 - 1000 -
47°N - S
o =
: 1 = 800 - 800 -
45°N =+ e
= N I 1
N -
43°N - [ ,, \ ‘ f.. 600
on | W o <</ 400 - \t. ’ in ' I T AT KRR AR | l-s*.x A Y N 400 -
39°N 200 i R AL T N 200 .
128°W  124°W [120°W 2012 2014 2016 2018 2020 2022 0 5 10

Annual number of
earthquakes felt by tremor

Correlation length (km)
0 o0 100 150

*&a*  Tremor (PNSN) wiad  Earthquakes within 50 km At Al earthquakes (ComCat)

800 ' '
36°N 1
. 700 -
600 -
34°N -
500 -
400
32°N | _
131°E 134°E 137°E e
200 -

“%%  Tremor (World Tremor Database)
. All earthquakes (JMA) 100 :

) I I 1 |
% Earthquakes within 50 km 2005 2006 2007 2008 2009 2010 2011 2012 2013 0 50 100

Annual number of
earthquakes felt by tremor

This trend also appears when comparing tremor zones across the world.

More frequent perturbations from small earthquakes seems to inhibit fault synchronization on
large scales in tremor zones.
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