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It is the asymmetry that generates the phenomenon
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Average ridge flanks bathymetry

shallower E-limb
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decoupling of the lithosphere
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TIDAL FRICTION
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normal fault seismic cycle
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BDT

Doglioni et al. 2015 SREP

Earthquake

Fault type M Z (km) L (km) L/z
Normal fault | Pleasant Valley 1915 7.2 15 20 ~60 3-4
Normal fault | Irpinia 1980 ~45 3

Normal fault | Corinth 1981 7 5 3 ~40 3

Normal fault | Edgecumbe 1987 ~50 3.3
Normal fault | L’Aquila 2009 10 ~30 3

Strike slip Macquarie Ridge 1989 12-15 ~140 9.3-11.6
Strike slip Luzon 1990 5-20 ~150 7. _
Strike slip Landers 1992 8 7 2 ~85 7 1 O _
Strike slip Izmit 1999 ~160 1

Strike slip Sumatra 2012 8 7 35 -40 ~400 10-11.4
Thrust Chile 1960 30-40 ~900 22.5-30
Thrust Alaska 1964 10-40 ~700-800 | 1 _
Thrust Sumatra 2004 9 B isas ~1200 225
Thrust Maule 2010 25-30 ~500 (R
Thrust Tohoku 2011 9.0 30 ~650 21.6
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BDT

normal fault max volume
strike-slip fault max volume

. _ _ _ _ _ thrsutfault maxvolume _ _ _ _ _ _ _ _ _ __ _ _ =

frequency

Y

magnitude

) | . faultarea | Tkm? | 100km* | 1dI.OQOkrTf\2 |
1m2 101 102 103 104 105 106 107 108 109 1010 10M
02m3 2 20 200 2000 2x10%4 2x10°> 2x10® 2x107 2x108 normal fault volume




Thrust
Lmax=25z

Strike-slip
Lmax=10z

Normal fault

Lmax=3z
= Y BDT / :
- M, 8.7 -
M, 7.5 M, 9.5
extension transtension strike-slip transpression contraction
} GRAVIQUAKES | === ======-~ Fi ELATOQUAKES . 1

L /z = rupture length / depth activated volume
Doglioni 2016 Lincei




EARTHQUAKE ENERGY
GRAVIQUAKE ELASTOQUAKE

coseismic subsidence coseismic uplift
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normal fault (same horizontal stretching)
0=60°

—> increasing vertical coseismic displacement —3»

1 B
granlte QV 087

= limestone (60°)

£l = ,Ov—071

Ao sandstone " | (459

2 S shale  ©y-050

=l evaporites - (309

= (s

O (Dv=0.26

(15°)

-

|
0 > gravitational energy —>» 100%

Doglioni et al. 2015 Scientific Reports



coseismic extension

D"=D%x1.93
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vertical stress = lithostatic load = density x gravity x depth
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“It's all moon's fault,
when it gets too close
to the earth it makes

everyone crazy”

Willlam Shakespeare




