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Conclusions	  
•  Reflec%on	  imaging	  is	  powerful	  but	  expensive	  

•  New	  oil	  industry	  techniques	  (i.e.	  large	  N,	  con%nuous	  
recording)	  rou%nely	  collect	  “noise”	  that	  contains	  useful	  
data	  
–  Microseismic	  “noise”	  =	  surface	  wave	  tomography	  
–  Local	  seismicity	  
–  Teleseismic	  arrivals	  	  
–  Deep	  reflec7ons	  
–  Cultural	  “noise”	  =	  body	  wave	  imaging	  

•  Need	  organiza%on	  to	  extract,	  preserve,	  distribute	  this	  
valuable	  “noise”	  
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Mul%channel	  CRP	  Profiling	  (now)	  
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•  Ambient	  Noise	  (natural)	  
•  Local	  Seismicity	  
•  Teleseismic	  Arrivals	  
•  Deep	  Reflec7ons	  
•  Ambient	  Noise	  (cultural)	  
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Test	  Dataset	  
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Looking	  deeper	  
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Basement	  Reflec%ons:	  Not	  Mul%ples	  
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Imaging	  the	  Crust	  in	  3D	  
with	  Explora7on	  “leNovers”	  
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Why	  Basement	  Structure?	  

•  Crustal	  structure	  	  and	  evolu%on	  
•  Basin	  Evolu%on	  
•  Seismogenic	  structures	  
•  Poten&al	  reac&va&on	  zones/fluid	  conduits	  
–  Induced	  seismicity	  from	  fluid	  injec&on	  



Issues	  

•  Source	  strength	  	  (penetra%on)	  
•  Source	  frequencies	  (wasted	  
energy)	  

•  Source	  overlap	  (deblending)	  
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Serendipitous	  Informa%on	  

•  Surface	  waves	  from	  ambient	  natural	  noise	  
•  Deep	  reflec%ons	  
•  Microseismicity	  
•  Surface	  wave	  imaging	  from	  ambient	  cultural	  
noise	  

•  Body	  wave	  imaging	  from	  ambient	  cultural	  
noise	  



1	  hour	  ,	  multiple	  stations	  

Zoom	  on	  event	  

Single	  event,	  single	  station	  
EQ	  above,	  multiple	  stations	  

Spectra	  0 50	  hz	  

Chn	  	  	  	  	  1	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  30	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  59	  

Chn	  	  	  	  	  1	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  30	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  59	  AIDA	  QC	  plots	  

Dipping	  Events:	  
Vehicles	  
Flat	  Events:	  
EQs	  	  



Traffic	  Noise	  	  
(Rt	  13,	  Ithaca,	  NY)	  

Ti
m

e,
m

 s
ec

 

8 km 

55 miles/hr 

Cross correlation  Virtual source 



Virtual	  Shot	  Gather	  
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Conclusions	  
•  Reflec%on	  imaging	  is	  powerful	  but	  expensive	  

•  New	  oil	  industry	  techniques	  (i.e.	  large	  N,	  con%nuous	  recording)	  
rou%nely	  collect	  “noise”	  that	  contains	  useful	  data	  
–  Microseismic	  “noise”	  =	  surface	  wave	  tomography	  
–  Local	  seismicity	  
–  Teleseismic	  arrivals	  	  
–  Deep	  reflec7ons	  
–  Cultural	  “noise”	  =	  body	  wave	  imaging	  

•  Need	  organiza%on	  to	  extract,	  preserve,	  distribute	  this	  valuable	  
“noise”	  	  

•  DON’T	  THROW	  IT	  AWAY	  
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