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Figure 6 A-C with rollback similar as in figure 3A and while D-F
-
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Figure 5 A shows how these three 

B-E or by a 
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 Besides differences in allowed trench motion (stationary vs. rollback) we also change the age of
the subducting-plate (SP) and overriding plate (OP), or the viscosity of the weak crustal layer (figure 
2A). This leads to a change in average SP velocity which controls the amplitude and period of the os-
cillations. Faster subduction leads to an increase in amplitude and a decrease in period (figure 5A). 
Smaller periods in faster subduction zones makes sense as the time to reach the MTZ decreases, so 
buckling happens faster. An older and therefore thicker OP increases the friction on the subduction in-
terface, thereby decreasing the Vsp (figure 5B-C). The effect of the SP age is less profound, although 
older SP subducts slightly faster (figure 5B-C). For cases with rollback higher Vsp lead to higher ampli-
tudes (figure 5D), while a younger SP leads to higher amplitudes in the stationary models (figure 5E), 
although amplitudes for the models with stationary trenches are always lower than for models with roll-
back and subduction therefore occurs relatively constant (figure 3B).  
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Figure 3: Plate velocity for the black dots of the reference 
models with rollback (A
trench (B

-
cable). The dashed line indicates averages between the 
shown period. 

Figure 4: (A) Same as figure 3a but with added convergence 
rate of the reference model with rollback. (B) Percentage of 

overriding plate (OP). 
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3. Fur-

thermore the rheology in our models has been extensively 
tested 4. We have two sets of models either with rollback (figure 

black dots. 

-
higher am-

plitudes

100-50 % of the total convergence while the overriding plate’s 

1.

can occur in a single plate 1 (Figure 1)
-

Figure 1

1. 

(MTZ) explains the order of magnitude decrease 
in slab velocity at the surface and in the lower 
mantle, but it is also expressed in the forward 
and backward draping slab in the upper mantle. 

-
-

2. 

 We show that slab buckling can explain 

-

speed controls the amplitude and period of 
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 In plate tectonic reconstruction, oceanic plates are reconstructed through marine magnetic reversals, gener-
ally on 3-10 Ma timescales for every stage rotation (Euler Pole). If the buckling of slabs has a profound effect on 
the velocity of subducting plates, we could have missed several stages of faster and slower moving tectonic 
plates. DeMets and Merkouriev 1 showed that higher resolution data can be obtained from oceanic plates and 
we show (Figure 6) that a sampling interval of 5 Ma per stage can already smoothen the rapid oscillations ob-
tained from subduction zones with globally average subduction speeds (e.g. 6 cm/a). 

 Furthermore, these oscillations occur also in the OP (figure 3A, 4A-B), meaning that OP-extension, back-arc 
basin opening, volcanism and/or magmatism might also show periodic oscillations as an effect of slab buckling. 
This would mean that deformation and ore formation could also be periodic and that insights in in these fields of 
study could also benefit from higher resolution data and/or reconstructions. 
 

1. High resolution marine data show rapid oscillations in plate motion rate

2. Slab buckling could be a viable mechanism to explain these oscillations

3. The amplitude and period depend on average subduction velocity

4a. Current resolution of marin data could miss these oscillations by smoothing stage rotations

4b.Oscillations in overriding plate deformation might also be attributed to slab buckling


