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Ri#	
  Architecture	
  
	
  
	
  
	
  
	
  
	
  
 

What	
  controls	
  the	
  structural	
  and	
  stra0graphic	
  
architecture	
  of	
  ri5ed	
  con0nental	
  margins	
  
during	
  and	
  a5er	
  breakup?	
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Distribution and amount of thinning, style of deformation, igneous features, 
vertical motions, sediment load 
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1:	
  What	
  controls	
  the	
  large-­‐scale	
  
form	
  of	
  evolving	
  ri#ed	
  margins?	
  

 

Crust	
  and	
  mantle	
  lithosphere	
  structure	
  
variability	
  

Controlled	
  by:	
  Strain	
  rate,	
  thermal	
  and	
  
composi0onal	
  structure	
  of	
  the	
  lithosphere,	
  
influence	
  of	
  fluids	
  and	
  sediment	
  supply,	
  
lithosphere-­‐asthenosphere	
  interac0ons	
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1:	
  What	
  controls	
  the	
  large-­‐scale	
  
form	
  of	
  evolving	
  ri#ed	
  margins?	
  

 

Problem:	
  uncertain0es	
  in	
  interpreta0on	
  of	
  
features	
  (high	
  velocity	
  crustal	
  bodies,	
  
transi0onal	
  crust,	
  etc) 
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1:	
  What	
  controls	
  the	
  large-­‐scale	
  
form	
  of	
  evolving	
  ri#ed	
  margins?	
  

 

Needed:	
  	
  
-­‐Higher	
  resolu0on	
  geophysical	
  studies	
  at	
  a	
  
variety	
  of	
  scales	
  
-­‐Drilling	
  and	
  characteriza0on	
  of	
  ancient	
  
margins	
  exposed	
  onshore	
  
-­‐Comparison	
  with	
  syn-­‐ri5	
  seOngs	
  
-­‐Numerical	
  studies 
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2:	
  How	
  does	
  evolving	
  ri#	
  
architecture	
  modify	
  and	
  interact	
  
with	
  subaerial	
  and	
  submarine	
  
sediment-­‐dispersal	
  pathways	
  

through	
  Ame?	
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2:	
  ri#	
  architecture	
  &	
  sediment	
  
dispersal	
  pathways	
  

Sediment supply larger than capacity vs sediment starved 
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Ri5ing	
  ini0ates	
  in	
  isolated	
  depocenters	
  that	
  
later	
  connect	
  by	
  growth	
  and	
  linkage	
  of	
  
basin-­‐bounding	
  normal	
  faults	
  

	
  
Problem:	
  differences	
  in	
  fault	
  geometries	
  &	
  

fault	
  integra0on	
  not	
  well	
  understood,	
  and	
  
how	
  sediment	
  dispersal	
  paVerns	
  change	
  
in	
  response	
  (marine	
  and	
  nonmarine)	
  

	
  	
  

2:	
  ri#	
  architecture	
  &	
  sediment	
  
dispersal	
  pathways	
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2:	
  ri#	
  architecture	
  &	
  sediment	
  
dispersal	
  pathways	
  

Needed:	
  	
  
-­‐High	
  resolu0on	
  surface	
  topography	
  (LiDAR)	
  
-­‐Surface	
  da0ng	
  	
  
-­‐3D	
  seismic	
  datasets	
  on	
  sedimentary	
  

sequences	
  
-­‐Laboratory	
  &	
  numerical	
  studies	
  on	
  faul0ng	
  &	
  

sedimenta0on	
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3:What	
  are	
  the	
  rates,	
  processes	
  
and	
  Amescales	
  of	
  delta	
  transport	
  
across	
  shelves	
  into	
  deep	
  basins	
  
and	
  how	
  are	
  the	
  signals	
  of	
  these	
  

variaAons	
  expressed	
  in	
  the	
  
straAgraphic	
  record?	
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Complex	
  interplay	
  between	
  processes	
  such	
  as	
  
lithosphere	
  deforma0on	
  and	
  sealevel	
  
change,	
  and	
  sediment	
  transport	
  and	
  
deposi0on	
  

	
  	
  

3:	
  straAgraphic	
  record	
  

Delta lobe progradation 
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Problem:	
  not	
  well	
  understood	
  how	
  the	
  0me	
  
and	
  length	
  scales	
  of	
  autogenic	
  behavior	
  
vary	
  with	
  rate	
  &	
  style	
  of	
  allogenic	
  
processes-­‐	
  some0mes	
  overlap	
  between	
  
0me	
  and	
  length	
  scales	
  	
  

Needed:	
  	
  
-­‐field	
  studies	
  of	
  exposed	
  strata,	
  seismic	
  and	
  

well	
  data	
  of	
  buried	
  stra0graphy	
  
-­‐development	
  of	
  new	
  numerical	
  models	
  for	
  

surface	
  evolu0on	
  of	
  con0nental	
  margins	
  
	
  	
  

3:	
  straAgraphic	
  record	
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4:	
  What	
  acAve	
  processes	
  influence	
  
the	
  form	
  of	
  the	
  post-­‐ri#	
  
conAnental	
  margin?	
  



14	
  

The	
  large-­‐scale	
  slope	
  of	
  the	
  con0nental	
  
margin	
  results	
  from	
  the	
  balance	
  between	
  
sediment	
  loading,	
  thermal	
  subsidence,	
  
gravita0onal	
  stresses,	
  deforma0on	
  of	
  
shale	
  and	
  salt,	
  etc	
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4:	
  Post-­‐ri#	
  conAnental	
  margin	
  
Problem:	
  not	
  well	
  understood	
  how	
  climate	
  

cycles	
  (glacial-­‐interglacial)	
  and	
  changes	
  in	
  
loading	
  affect	
  margin	
  dynamics	
  and	
  
stra0graphic	
  record	
  

Needed:	
  	
  
-­‐seismic	
  reflec0on	
  to	
  infer	
  ongoing	
  

deforma0on	
  
-­‐coring	
  to	
  constrain	
  in-­‐situ	
  condi0ons	
  
-­‐coupled	
  mechanical	
  and	
  fluid	
  flow	
  models	
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5:	
  How	
  do	
  fluxes	
  of	
  sediment	
  to	
  
margins,	
  and	
  the	
  landscapes	
  they	
  
support,	
  respond	
  to	
  changes	
  in	
  
climate	
  and	
  land	
  use?	
  How	
  can	
  
these	
  insights	
  be	
  used	
  to	
  predict	
  
future	
  changes	
  expected	
  for	
  large,	
  

heavily	
  populated,	
  low-­‐lying	
  
deltas?	
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The	
  shoreline	
  changes	
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5:	
  the	
  shoreline	
  
Problem:	
  not	
  well	
  understood	
  how	
  deltaic	
  

morphodynamics	
  respond	
  to	
  subsidence	
  
(lithospheric),	
  surface	
  processes	
  (storms),	
  
sediment	
  load	
  &	
  composi0on	
  changes,	
  
ecosystems,	
  sea	
  level	
  changes	
  	
  

Needed:	
  	
  
-­‐study	
  of	
  shoreline	
  deposits	
  throughout	
  the	
  

Quaternary;	
  shallow	
  geophysics	
  &	
  wells	
  
to	
  compare	
  modern	
  coastal	
  systems	
  with	
  
past	
  coastal	
  zones	
  	
  


