Possible dynamic triggering detection
with the OK wavefield experiment

Pawnee Triggers:
Natalie Accardo, Alex Burky, Wenyuan Fan, Nick Mancinelli



What is earthquake triggering?
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ACFS(t): Dynamic Coulomb failure stress changes
ACFS: Static Coulomb failure stress changes

Kilb et al., Nature, 2000



Dynamic and Static Coulomb stress changes
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Dynamic (ACFS(t)) and Static (ACFS) Coulomb stress changes

Static (ACFS) Dynamic (ACFS(t))
; itk Coso - Indian Wells (135:0205,)_//,__4{ o
main shock ! :
' Little Skull Mtn, NV (240) /—-’—If'fs;a
: .

White Mtns, CA (380 to 420) /‘:7

Long Valley (415) et om
Mono Basin (450) j/m

Cedar City, UT (490) f 41
Western Nevada (450 to 650) /_J__f
{ 7 1843

Lassen (840) = 2
—

1

Cascade, ID (1100)

Palmdale
8 4y

Cumulative number of earthquakes

51
Yellowstone (1250]
(1250) | i 102
4 i | T T L T T
Coulomb stress change caused by the 0 50 100 150 200
Landers, Big Bear, and Joshua Tree m
earthquakes (oars) -0.08 -0.02 -0.01 0.0 001 002 0.03 Davs sinca 1 Januarv 100

Kilb et al., Nature, 2000; King et al., BSSA, 1994; Hill et al., Science, 1993



Enhanced Remote
Earthquake Triggering at
Fluid-Injection Sites in the
Midwestern United States

Van der Elst et al., 2013, Science
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Prague, OK

Van der Elst et al., 2013, Science
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Question:

Can regional M5 earthquake (> 50km) also dynamically trigger earthquakes near
injection fields?

We use the wavefield Golay array to detect possible dynamically triggered
earthquakes beneath the array due to the passing waves from the Pawnee Mw 5.8
earthquake.
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The Mw 5.8 Pawnee earthquake




The Mw 5.8 Pawnee ea
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Example of Detections

14 mins after Event 3
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17 mins after Event 3
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How far away are these events anyway?
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Comparing Regional and Local Events
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Comparing Spectrograms
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Regional events detection with small aperture array
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Conclusions/Future Directions

1, We detected more Pawnee earthquake aftershocks (comparing to OGS
catalog).

2, Systematic detect earthquakes with possible dynamically triggered earthquakes
a few hours after large earthquake surface waves passing by (Ask questions
please, we have done some work, but running out of time).

3, Test statistical significance of the detected earthquakes.

4, Locate the detected events (more stations), and investigate the correlations
between event occurrence with local fault structures.
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