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Supplementary Table 1 - List of simulations and results. The columns show: Simulation - the simulation numbers; Plate age - the initial 
subducting plate age in Myr; (γrw-pv; γrw-pv+mw) - the Claperon slopes; ΔTpot - the temperature increase, Ra - the thermal Rayleigh number (eq. 4), 
Rbrw-pv+mw - the endothermic phase Rayleigh number (eq. 6); P - the phase buoyancy number (eq. 5); t670 - the time to reach the 670 km; tend - the 
time of the end of the simulations; SlabTZ(t670) - the slab material in the transition zone at the time t670; DTZ - the slab accumulation rate in the 
transition zone; SlabLM (t670) - the slab material in the lower mantle at the time t670; DLM - the slab accumulation rate in the lower mantle; 
Classification (DTZ/LM) - ratio to classify the slab transition zone interaction (eq. 1) and convection style for a pair of young and old plate: 1 = 
both penetration/ whole mantle convection; 2 = both stagnant/ layered convection, T = old stagnant and young penetrating/ intermitted mantle 
convection. 





 



Supplementary Figure 1 – Slab dynamics classification at different mantle 
temperatures. (a) Slab accumulation rates in the transition zone (DTZ) and in the 
lower mantle (DLM) for all simulations. The open/solid symbols represent the models 
with the initial subducting plates of 50/100 Myr old, respectively. The symbol size 
and the colour represent the Clapeyron slopes, and mantle temperature respectively 
(see Figure 4). The asterisk, the cross and the plus symbols represents the additional 
cases with a cut off viscosity below 400 km reduced to 1023 Pa s, 5×1022 Pa s, and 
1022 Pa s, respectively. (b,c) Accumulation ratio DTZ/DLM against Rayleigh number 
for 100-Myr (b) and 50-Myr (c) initial slab ages. Dashed horizontal black line at 
DTZ/DLM = 1 marks the regime boundary. 
  



 
Supplementary Figure 2 – Slab transition zone interaction in a mantle deforming 
with dislocation creep. (a,b) Bi-modal slab-transition zone interaction at present-day 
temperature conditions for an endothermic phase transition of -2 MPa K-1 is illustrated 
by two snap shots each of the viscosity structure for the subduction of young (a) and 
old (b) plates. (c,d) Illustrate how in a model with the same parameters slab behaviour 
changes at higher mantle temperature (ΔTpot = 50 °C) (c, young and d, old plate). In 
these cases both plates sink readily into the lower mantle. These results agree with the 
model when only a Newtonian rheology is considered. 
  



 
Supplementary Figure 3 – Dominant deformation mechanism during slab sinking 
for non-Newtonian models. Same snapshots as Supplementary Fig 2, but illustrating 
the dominant (weaker) deformation mechanism. Dislocation creep is limited to the 
asthenosphere and around the slab where stresses are highest. (a,b) Bi-modal slab-
transition zone interaction at present-day temperature conditions for an endothermic 
phase transition of -2 MPa K-1 for the subduction of young (a) and old (b) plates. (c,d) 
Model with the same parameters of (a) and (b) but at higher mantle temperature (ΔTpot 

= 50 °C) (c, young and d, old plate). In these cases both plates sink readily into the 
lower mantle.  
!


