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Feedbacks	
  between	
  surface	
  processes	
  and	
  subduc2on	
  zone	
  dynamics	
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  WilleS	
  et	
  al.,	
  (2007)	
  

•  Sediment	
  subduc2on	
  and	
  melt	
  produc2on	
  rates	
  
•  Sediment	
  subduc2on	
  and	
  earthquake	
  cycle	
  
•  Variable	
  sediment	
  composi2on	
  input	
  and	
  orogen	
  rheology	
  and	
  deforma2on	
  behavior	
  

How	
  do	
  evolving	
  
sediment	
  rou2ng	
  
systems	
  control	
  
sediment	
  input	
  to	
  
subduc2on	
  zones	
  
and	
  subduc2on	
  
dynamics?	
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Zachos	
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  al.,	
  2001,	
  Science	
  

Feedbacks	
  and	
  
Perturba2ons-­‐	
  Hothouse	
  
to	
  Icehouse	
  Climate	
  	
  
•  How	
  do	
  landscapes	
  and	
  biota	
  

respond	
  to	
  stepwise	
  climate	
  
shi>s	
  	
  

•  Stepwise	
  climate	
  shi>s	
  should	
  
lead	
  to	
  changes	
  in	
  erosion	
  
rates	
  in	
  arcs/orogens	
  

•  How	
  have	
  the	
  surface	
  
processes	
  that	
  transfer	
  
sediment	
  from	
  arcs	
  to	
  forearc	
  
basins,	
  acc.	
  prism,	
  and	
  down-­‐
going	
  slab	
  responded	
  to	
  such	
  
clima2c	
  transi2ons?	
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Climate-­‐Erosion	
  and	
  Exhuma2on	
  Linkage-­‐Southern	
  Alaska	
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Sediment	
  Rou2ng	
  on	
  Convergent	
  Margins-­‐Waipaoa	
  S2S	
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Carter	
  et	
  al.	
  (2010),	
  Mar.	
  Geol.	
  



Sedimentary	
  Record	
  of	
  Eusta2c	
  Forcing	
  of	
  Sediment	
  Rou2ng	
  on	
  Convergent	
  
Margins	
  

•  Cascadia/Eel	
  River	
  –Burger	
  et	
  
al.	
  (2002)	
  

•  Adria2c-­‐Ridente	
  et	
  al.	
  (2009)	
  
•  New	
  Zealand-­‐Carter	
  and	
  

Manighel	
  (2006);	
  Paquet	
  et	
  
al.	
  (2009)	
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NanTroSEIZE-­‐Subduc2on	
  Inputs	
  IODP	
  Exp.	
  322	
  

Expedi2on	
  322	
  Scien2sts	
  (2009)	
  

Temporally	
  and	
  spa2ally	
  
evolving	
  sediment	
  
composi4on	
  impacts	
  
fluid	
  flow,	
  rheology,	
  
mel2ng-­‐crustal	
  
thickening	
  &	
  
deforma4on	
  pa:erns	
  
and	
  sediment	
  transfer	
  	
  



Take	
  Away	
  Points	
  
•  Models	
  and	
  observa2ons	
  indicate	
  that	
  there	
  are	
  myriad	
  of	
  poten2al,	
  

TESTABLE	
  feedbacks	
  between	
  Cenozoic	
  climate	
  change	
  and	
  subduc2on	
  
dynamics,	
  from	
  ice/eusta2c	
  loading	
  and	
  base-­‐level	
  changes	
  over	
  G-­‐I	
  cycles	
  
to	
  107-­‐y	
  cycles	
  in	
  sediment	
  delivery	
  to	
  subduc2on	
  zones	
  	
  

•  We	
  can	
  test	
  feedbacks	
  in	
  geodynamic,	
  geomorphic,	
  and	
  volcanic	
  models	
  
(numerical,	
  analy2cal,	
  physical)	
  with	
  well-­‐constrained	
  stra2graphic	
  records	
  
from	
  acc	
  prisms,	
  forearc	
  basins,	
  and	
  incoming	
  plate	
  at	
  a	
  range	
  of	
  2me	
  
scales	
  

•  Detec2ng	
  feedbacks	
  requires	
  knowledge	
  of	
  temporally	
  evolving	
  
sedimentary	
  system	
  behavior	
  of	
  subduc2on	
  zones,	
  and	
  we	
  need	
  to	
  expand	
  
observa2ons	
  beyond	
  modern	
  high-­‐stand,	
  interglacial	
  condi2ons	
  (Possible	
  
target-­‐Quaternary	
  Glacial-­‐Interglacial	
  cycles)	
  


