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Topographic architecture of the Chile plate margin
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Experimental seismotectonic deformation (10 — 10° years)

47 Earthquake magnitude time series
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locking

The Mw = 7.8, Tocopilla earthquake, 2007
- aftershocks at updip end of locking drive uplift
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Are locked patches stable over 10°-107 years?

And through what mechanism?
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Slip reversal on upper plate faults during megathrust seismic cycle ?
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Strandlines mark sea level
— and past earthquakes
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Preseismic locking and coseismic slip
— the 8.8. Maule earthquake of 27.2.2010
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Seismological image reveals hydraulic tran5|ents
- the North Chilean case '

Composite section of ANCORP and CINCA; Oncken et al., 2003; Husen & Kissling, 2001
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Pore pressure controls locking?
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Postseismic locking recovers at maximum slip domain
— the Mw 9.5 Chile earthquake of 22.5.1960
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Conclusions and questions

The plate interface is extremely weak and has
transient strength evolution, all due to
hydraulic system and its transients?

Faults may creep or break and they respond to very

small stress changes, but what makes them respond to

stress changes of just a few 10s kPa?

Locking and asperities at interface appear stable

and control localization of upper plate

deformation, but over which time scales and is it
always the hydraulic system and its variability?

Upper plate deformation and faulting occurs
in ?cyclic mode driven by megathrust cycle,
but how well synchronized and why do faults
break in earthquake clusters?

upper plate response may be compressional
or extensional postseismically, dependent on
ratio of slip/slip-deficit every cycle?

Duration (s)

10%.

104

10

105

102

1074

10w

10° 4

Energy release

. = const.
- 1083 —
3 Wooded Island, Washington Andean orogeny‘
] swarm and asalsmic slip (6) After sequences, aftershf T—7 _Qt
10 Milkyrs LIV —. — M
3 events (15) 0 Oc
& ew Zealand
10673 :@_ @2 4
3 I
10 kyrs A e b ransidiy ) shikoku, lapan (4)
10° Asalsmic '¢'
104
1 \,/%:r . Iaciar-L24)
e [ % g
5 1093
= =
3_ Tsunami earthquakes (19)
Selsmic Kalpana, Hawalyg =
1025 Slow shallow earthquake (17 hJ
E E kIl peninsula, k e
W earthguakes (1 T LiE
1.day. Japan ) o erns | Wt 3
e : RS ot
1 hour 1 Shikoku, Japan (2) — =
E 3 Hydrstractors il o
1 earthguake (20) JES st
1003 w2 o e
Mw9.5 1960
Chile earthquake

||||||| T
101

TTTTIT
1

|||||| T
1013

|| T ”ll T [["l] L T ||||'|| T TTT |[r|l
o' 10% 107 108 10"

Selsmic mament {Nm)

T |ff|||'| T TTTT
i

T T T TTT]

LIL
10 108

Peng & Gomberg 2010

102 10% 10" 10® 10% 107 10%

Moment (Nm

102 10%






What this means ....

effective coefficient of friction
on plate interface <0.05
friction of banana peel = 0.07

Awarded with 2014 Ig Nobel Prize

PHYSICS PRIZE:

for measuring the amount of friction between a shoe and a banana skin, and between a banana
skin and the floor, when a person steps on a banana skin that's on the floor.

REFERENCE: "Frictional Coefficient under Banana Skin," Kiyoshi Mabuchi, Kensei Tanaka, Daichi
Uchijima and Rina Sakai, Tribology Online 7, no. 3, 2012, pp. 147-151.

... plate interfaces are weaker than banana peels !



https://www.jstage.jst.go.jp/article/trol/7/3/7_147/_article
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7 months of afterslip and aftershocks

— the 8.8. Maule earthquake of 27.2.2010
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Daily slip solutions reveal two velocity regimes for M8.8.,

2010 Maule earthquake 7-month afterslip evolution
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Der erweiterte Erdbeben-/‘Transienten’-Zoo
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elevation above mean sea level (m)

Holocene

Seismic cycle-related strandines
evolution of uplift
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Coseismic slip, preseismic
locking and coastal uplift
— Mw8.8 Maule earthquake
of 27-2-2010
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Kinematics since c.3 Ma
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Uplifted coast

Maule earthquake, 27.2.2010
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45 years later
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Seismic barrier and the geological record — and the uncertainty
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Der Erdbeben-Zo0 und die Bananenschale -
was wir schon immer uber Subduktionszonen wissen wollten
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Erdbebenaktivitat

und

Vp/Vs Verhiltnis korrelieren

mit der Kopplung !
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Stress/fluid pressure fluctuations in transition zone
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At seismic cycle time scale,
transition depth depends on

~

(effective coefficient of friction)

strain-rate (1) Pore fluid pressure
“increase
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(slow earthquakes)
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