A Plan for Automatic Focal Focal mechanism for the Planned Method
MEChanlsms at AX|aI Seamou nt - - - - » Standard Earthquake Monitoring and Location.
entire catalog will illuminate

Input: Real-time data
from seven three- N Pre-processing

Maochuan Zhang', William S D Wilcock?, Felix Waldhauser? - - e
(1) University of ?/Vashington, Seattle, WA C h a n g eS I n fa U Itl n g p atte rn s it %r:mt the OO l

(2) Columbia University, Palisades, NY h h th | | + .
and stress t roug e e || FBwentDeteclon [
: St | -

BaCkg rou nd e ru ptlve cyc I e Vmﬂwm e Phase Picking
» Axial Seamount is a submarine volcano at the intersectonof §  ~ = g e A
the Cobb hotspot and the Juan de Fuca ridge that erupted in e l
1998, 2011 and 2015 (Fig.1). Seven three-component ocean Maximum (P) o - Nesoint B i e ea
bottom seismometers (OBSs) on the Ocean Observatories | compressigfxis Minimum (T) compressive o N P SSOCIAtion
Initiative (OQI) Cabled Array in the southern caldera are " o v s e Y l }
continuously streaming data in real time. t o Dipaton Cfﬂ i Output: Earthquake
- Previous research used manual first motion picks and S/P | e YV {\AW cormecaaional B ST L ocation Bl & Calogofsingle
amplitude ratios to obtain focal mechanisms (FMs) for a small Powt_.- wave first motions s 1
subset of earthquakes that spanned the 2015 eruption. This | ietaton [ 77 e Quadrant of
work demonstrated that the inflation and deflation of the polion e \ dilatational > wave first — _ _
underlying magma chamber is accommodated by changes in Stereographic projection of * Determining focal mechanisms automatically
motion on an outward dipping ring fault. lower hemisphere — o Gross comslsted Waveom  Stor
» We describe a plan for creating focal mechanisms R 2o578 v ]
automatically that will be applied to the whole catalog Input: RT-DD =
comprising ~150,000 earthquakes and to the data from an catalog —’1 ] e A v

expanded network that will be deployed for 2 years starting in
September 2022.

pairs of waveforms  —_ 89577 [————h/"Wierme

u |
Which process drives P ——

AXID1 [

- u [ ]
eruptions at Axial
o (E— \’VWWMWZ . saz0z [
S ! Cluster analysis to group

Seamount? Plate extension e | ey e ..,

l 83252 |——HMrrm o]

46025

u u - AXECH FDown ] 89577 b— M
or magmatic inflation? o N e

- [ ] e
o ;" <—|Obtain absolute polarity 22878 o] o

. . . ) Iime, 46025 ——hr NN

Before Eruption During Eruption After Eruption B i e ] oo A
c i m Y |
" . . . . . . . . . : : : N T Compute FM with Output: FMs for small

polarities and S/P ratio =%
using HASH software earthquakes

! !

Event 101, Quality=A , depth = 1.29 , numpol = 21, polmisfit = 8 , stnratio = 35, prob = 100 RMS fault plane uncert = 46 T T T T
5.5, Azim gap = 18, Takeoff gap = 85

45.99

45.98

45.97p
45.99 F

45.96
4598 |

)
g 45.95¢=

< 4597 F
Event 109, Quality=A , depth = 1.17 , numpol = 27 , polmisfit = 7 , stnratio = 60 , prob = 100 RMS fault plane uncert =

45.94p= 6.5, Azim gap = 20, Takeoff gap = 78
Yals

45.96 F

45.93

Latitude

4595 F

45.92p

4594 F

45.91p=
4593 f

3 . 455 1 1 Pl 1 1 1 Pl 1 Pl
FUCY P W 016) Claguast ol. (20033 ~130.05 -130.03 -130.01 -129.99 -129.97 -129.95 -130.05 -130.03 -130.01 -129.99 -129.97 -129.95 -130.05 -130.03 -130.01 -129.99 -129.97 12995

O iy Eruption Lava Flows ( | R M, T v . Longitude, ° Longitude, ° Longitude, °
Caress et al. (2012) oo - e

4592 F

Fissures
A Vent Field 4591 F

- 7
AXIAL CALDERA OOI CABLED ARRAY ‘ I @ Reverse @ Strike-slip O Normal @ Oblique-Normal @ Oblique-Reverse O Unclassified -/{;3/ ’
45.9

wErigdryiNode & Maip£aiis 743005  -13003  -130.01  -12999  -129.97  -129.95
@ BB Seismometer & BPT Longitude
© SP Seismometer & BPT

o SPseismometer  rughu Composite focal mechanisms based on recalculating the solutions from Composite FM from HASH algorithm and their locations
Cabled and autonomous OBS networks Levy et al (2018) using their first motion picks and our earthquake

at Axial Seamount

Next Steps and Science Application
* Use S wave polarity to better constrain composite FM
» Stress inversion with FM clusters.
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Data

* Real-time data from seven three-component seismic stations
deployed as part of the OOI Cabled Array from 2015 to 2022.

» Real-time updating double-difference (DD) catalog utilizing
waveform cross-correlated difference times(Waldhauser et al.,
2020).

* 15 autonomous OBS to be deployed from 2022 to 2024.




