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4-Summary
Arc rifting is favoured by high TMoho, high SedLev, moderate to low crustal strengths and 3D effects:  obliquity and toroidal mantle flow.➠
Melt intrusion significantly contributes to the creation of a weak zone within the arc, which justifies that melts are the most important cause of weakening in this context. ➠
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3-Results

List 
of

Acronyms

IWS  : Increased Weakening Series ( λfluid = 0.1 and λmelt = 0.001 )
SWS : Suppressed Weakening Series ( λfluid = 0.2 and λmelt = 0.5 )
SedLev : Maximum y-value that can be occupied by sediments. 
TMoho : Temperature at the Mohorovičić discontinuity (40km). 
LC: Lower Crust 

Take home message
Increasing the Moho temperature: 
➠Strain localization in the arc, due to increased melting;  
➠Strain dispersion, decreasing the coupling between the upper and lower plates.
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Take home messages	
Adding sediment to the accretionary wedge:
➠Increases fluid flux to the mantle wedge, promoting crustal weakening, aiding strain 
localization. 
➠Reduces plate coupling.
 

23.12Myr

23.11Myr

 ►A-Reference Model

 ◆ Evolves in 3 main stages:

Slow trench advance,  hydration of the upper plate 
lithospheric mantle and mantle wedge, arc generation (a 
and c);

●

● Fast slab rollback, upper plate extension and arc migration 
(e);

●Upper plate break-up  and formation of back-arc 
spreading ridge (g).

Terminology
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◆ Both series have similar behaviours:

The nucleation point of the rift moves closer to the trench 
as the crustal geotherm increases.

●

 ►B-Changing TMoho

The rifting age decreases as TMoho increases.●

Definition

(a)

(b)

 ►C-Changing SedLev

 ◆ Both series have similar behaviours:

IWS : rifting age decreases as sediment level increases●

SWS : nucleation point tends to have higher x-
coordinates as sediment level decreases

●

 ►D-Increasing the strength of the LC

◆ SWS: Most of the models did not yield arc rifting; 

◆ TMoho:

IWS: The rifting age  and the x-position of the  
nucleation point  decrease with TMoho ;

●

Take home message
Increasing the strength of the LC:
➠Increases plate coupling, hinders arc migration promoting crustal 
weakening, aiding strain localization in the arc. 
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2-Methods

Scripts◆ 8 Scripts developed

● Image Analysis

 ►Post-Processing Scripts

We used the I2VIS thermo-mechanical code3.

 ►Hydration, dehydration and partial melting included4.

 ►Visco-plastic rheology

◆ Partial Melting and melt extraction◆ Hydration/Dehydration reactions

◆ Melt/Fluid Weakening

1-Introduction
Back-arc rifting occurs when the subduction 
velocity becomes sluggish relative to the 
convergence velocity. In some cases, this can 
lead to arc rifting and spreading, where 
extensional deformation and crustal thinning 
localize along the  volcanic arc

1
.

➮What are the specific 
roles of melt and fluid 
induced weakening in 
arc rifting?	
	

Research Question:	

By conducting 2D numerical experiments designed to 
study the effect of melt/fluid induced weakening, the 3D 
properties of subduction zone dynamics, as well as the 
dynamics of strain localization of overriding plate can be 
resolved and interpreted.

 ►Model Setup

● Sedlev

● TMoho

● λfluid and λmelt

● Lower Crust Rheology

◆ Parameters under study:

Further
Strength 
Profiles

(a)

(b)

hydration

arc migration

Ridge

Arc Splitting and back-arc spreading evolution
The control of hydration and melts


