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Introduction: We conducted a series of 
static numerical experiments using COMSOL 
Multiphysics 4.3 to investigate the evolution 
of deformation and fault-like shear zones 
(referred to as faults) in the upper plate 
caused by the subduction of a seamount.  

Elastoplasticity: We modeled the 
mechanical failure using the Mohr-Coulomb 
failure law, in which shear  
strength is: 

Figure	
  3.	
  Snapshots showing a sequence of faults 
cutting through the entire plates (results of Model 
2b): (a) right-dipping normal fault; (b) left-dipping 
normal fault; (3) right-dipping thrust fault; and (d) 
left-dipping thrust fault. 	
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Figure	
  1.	
  Model	
  set-­‐up	
  and	
  an/cipated	
  stress	
  field.	
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  н.	
  Mohr-­‐Coulomb	
  and	
  Von	
  
Mises	
  Failure	
  criteria.	
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Results: 

Table	
  1.	
  Results	
  of	
  a	
  series	
  of	
  numerical	
  experiments,	
  showing	
  the	
  dura/ons	
  of	
  
the	
  seamount	
  movement	
  that	
  are	
  required	
  for	
  the	
  sequence	
  of	
  faults	
  to	
  cut	
  
through	
  the	
  upper	
  plate,	
  T1	
  to	
  T4,	
  and	
  	
  the	
  dipping	
  angles	
  of	
  the	
  through-­‐going	
  
faults,	
  α1	
  to	
  α4.	
  In	
  all	
  calcula/ons,	
  V0	
  =	
  5x10-­‐5	
  km/yr.	
  T0	
  =	
  0.001	
  D/V0	
  is	
  
characteris/c	
  /me.	
  

 

Model 
number 

Input Output 
!(o) "(o) D(km) T0(yr) Tl/T0

 !1(
o) T2/T0 !2(

o) T3/T0 !3(
o) T4/T0 !4(

o) 
1a 0 0 10 200 1 51 1 49 1 58 1 48 
1b 0 30 10 200 4 58 4 55 10 45 10 41 
2a 10 0 5 100 1.5 52 2 49 5.5 48 8 47 
2b 10 0 10 200 2.5 49 4.5 54 7 49 9 48 
2c 10 0 20 400 6 58 N/A N/A N/A N/A 20.5 57 
3a 10 30 5 100 2 63 2 52 18 39 18 31 
3b 10 30 10 200 5 63 5 61 N/A N/A 21 34 
3c 10 30 20 400 8 60 13 63 N/A N/A 22 45 
4a 20 0 5 100 2 50 2 50 13 47 13 48 
4b 20 0 10 200 4 49 4 52 N/A N/A 12.5 50 
4c 20 0 20 400 7.5 49 N/A N/A N/A N/A 18 51 
5a 20 30 5 100 3 63 9 50 N/A N/A 52 38 
5b 20 30 10 200 5 79 7 43 N/A N/A 49 35 
5c 20 30 20 400 7.5 80 N/A N/A N/A N/A 40 41 

Conclusions: Modeling results revealed that a pair of conjugate normal faults first 
appeared in the thinner part of the upper plate, followed by another pair of conjugate 
thrust faults in the thicker part of the plate. The durations of the seamount movement 
required for faults to cut through the entire plate are larger for deeper seamounts, greater 
dipping angles of the plate, and for the Mohr-Coulomb than the Von Mises criterion.  
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