
Ryukyu  
Interpretation    (based   on   geologic   data,   plate   reconstructions,   seismic   tomography,   geodynamic   modelling)  

The  Ryukyu  SZI  event  reinitiated  subduction  of  the  Philippine  Sea  plate  below  the  Eurasian                            
plate,  and  is  presently  characterised  by  a  northwest-dipping  slab  along  the  western                        
boundary  of  the  Philippine  Sea  plate.  For  Ryukyu,  there  seem  to  be two  SZI  events  to                                
consider,  an  older  more  enigmatic  event  and  a  subsequent,  younger  one.  The  first,  older                            
SZI  event  is  unclear,  as  reconstruction  models  currently  disagree  (e.g.,  Faccenna  et  al.,  2018                            
versus  Müller  et  al.  2016)  and  geologic  evidence  is  largely  missing.  The  second,  younger  SZI                              
event,  which  is  considered  and  named  here  Ryukyu  SZI  event,  might  be  classified  as  an                              
episodic  SZI  event  that  occurred  at  around 6  Ma .  The  two  separated  phases  of  ongoing                              
subduction  are  interrupted  by  a slab  break-off  event (Lallemand  et  al.  2001;  Malavieille  et                            
al.  2002),  due  to  the  arrival  of  the  Gauge  Ridge  at  the  subduction  trench  (Deschamps  and                                
Lallemand,   2002).  

Direct   evidence    (based   on   direct   measurements)  
Ryukyu  arc  volcanism,  indicating  ongoing  subduction,  is  observed  to  have  occurred  during                        
two  separate  time  periods,  between  18-13  Ma  and  from  6  Ma  until  present  day  (Kizaki                              
1986;  Shinjo  1999;  Faccenna  et  al.  2018).  For  the  youngest  episode  of  magmatism,  the                            
oldest  ages  of  arc  rocks  are  reported  to  be  about  6  Ma  and  are  found  in  Kume  Island  and                                      
Aguni   (Shinjo   et   al.,   1991;   Shinjo   1999).   

Reconstruction    (based   on   reference   model   by   Müller   et   al.,   2016,   AREPS)  
The  SZI  event  is  not  implemented  into  the  current  plate  reconstruction  model  (Müller  et  al.                              
2016).  

Seismic   tomography    (based   on   Vote   Maps   of   10   seismic   tomography   models   and   the   Atlas   of   the   Underworld)  
The  Ryukyu  slab  is  imaged  by  van  der  Meer  et  al.  (2018)  in  the  Atlas  of  the  Underworld.  It  is                                        
represented  by  a  fast  anomaly  from  the  surface  until  350  km  depth.  The  Ryukyu  slab  is                                
underlain  by  the  Pacific  slab  subducting  at  the  Izu-Bonin-Mariana  trench.  Due  to  its  shallow                            
depth,   this   anomaly   does   not   show   on   a   vote   map.  
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Figure.  Schematic  tectonic  reconstruction  of  the  Ryukyu  SZI  event  (modified  from  Faccenna  et  al.,  2018).  A  slab                                  
break-off  event  caused  a  pause  in  arc  activity.  Subduction  of  the  Philippine  Sea  plate  started  again  along  the                                    
same  margin,  initiating  the  new  Ryukyu  subduction  zone.  Shown  are  the  new  subduction  zone  (pink  line),  other                                  
active  (solid  purple  lines)  and  inactive  (dashed  purple  lines)  subduction  zones,  and  spreading  ridges  (solid  red                                
lines).  

 
Figure.   Seismic   tomography   VoteMap   (Shephard   et   al.,   2017)   analysis   of   the   Ryukyu   SZI   event.  
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