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Efficient	
  network	
  of	
  2D	
  lines	
  
gives	
  WAZ	
  coverage	
  



Techniques	
  
•  Objec2ve:	
  Image	
  faults	
  and	
  fault	
  intersec2ons	
  
–  Likely	
  loca2ons	
  for	
  geothermal	
  produc2on	
  (Curewitz	
  and	
  
Karson,	
  1997)	
  especially	
  in	
  Nevada	
  (Faulds,	
  et	
  al.,	
  2004)	
  

•  Nonlinear	
  velocity	
  op2miza2on	
  
–  Simulated	
  annealing	
  method	
  (Pullammanappallil	
  and	
  Louie,	
  
1994)	
  to	
  produce	
  high	
  resolu2on	
  velocity	
  models	
  from	
  first-­‐
arrivals	
  

•  Pre-­‐stack	
  Kirchhoff	
  depth	
  migra2on	
  
– Directly	
  images	
  subsurface	
  structures	
  oriented	
  in	
  any	
  
direc2on	
  (Louie,	
  et	
  al.,	
  1988	
  and	
  Louie,	
  et	
  al.,	
  2002)	
  

– Operator	
  an2aliasing	
  (Lumley,	
  et	
  al.,	
  2001)	
  



Geologists	
  doubted	
  
fault	
  at	
  A	
  before	
  
imaging	
  
	
  

Fault	
  gouge	
  in	
  well	
  
APS-­‐3	
  at	
  1300	
  m	
  
depth,	
  within	
  27	
  m	
  
of	
  seismic	
  
interpreta2on	
  

Fault	
  Discovery	
  
with	
  2D	
  depth	
  
migra/on	
  



Strong	
  reflec2vity	
  of	
  
Ter2ary	
  basalts	
  

Volcanic	
  stra2graphy	
  
in	
  upper	
  600	
  m	
  of	
  
APS-­‐3	
  interpreted	
  
with	
  10-­‐m	
  accuracy	
  

Volcanic	
  Stra3graphy	
  



Current	
  State:	
  2D	
  
Discovered	
  new	
  fault	
  sets	
  

•  Fault-­‐plane	
  image	
  quality	
  depends	
  on	
  survey	
  

orienta2on	
  

•  Excellent	
  imaging	
  of	
  Ter2ary	
  volcanic	
  

stra2graphy	
  

•  Faults	
  and	
  stra2graphy	
  verified	
  from	
  wells	
  



The	
  3D	
  Problem	
  
Velocity	
  models	
  do	
  

not	
  match	
  where	
  

lines	
  intersect	
  

	
  

Reflec2vity	
  does	
  not	
  

match	
  where	
  lines	
  

intersect	
  



3D	
  Time	
  Migra2on	
  
•  “Smeared”	
  1D	
  velocity	
  model	
  

–  Derived	
  from	
  2D	
  nonlinear	
  velocity	
  

op2miza2on	
  

•  Pre-­‐stack	
  Kirchhoff	
  2me	
  migra2on	
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Current	
  State:	
  3D	
  
Horizontal	
  depth	
  slices	
  

•  Faults	
  and	
  stra2graphy	
  verified	
  from	
  wells	
  

•  Addi2onal	
  features	
  out	
  of	
  the	
  plane	
  of	
  the	
  2D	
  
sec2ons	
  –	
  especially	
  the	
  northeast-­‐striking	
  

feature	
  

•  S2ll	
  need	
  a	
  3D	
  velocity	
  model	
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