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SESAME	  
	  

85	  broadband	  sensors	  
	  

3	  Transects	  
	  

1st	  staZons	  installed	  July,	  
2010	  
	  

42	  staZons	  currently	  
installed	  

	  
43	  remaining	  staZons	  

installed	  by	  summer,	  2012	  
	  

demob:	  summer,	  2014	  	  



SESAME	  
2010	  -‐	  2014	  

	  
	  

TA	  staZons	  installed	  by:	  
2011:	  (grey	  triangles)	  
2012:	  (blue	  triangles)	  

2013:	  (orange	  triangles)	  	  



Above: From: Earth: Portrait of a Planet by 
Steve  Marshak 

Piedmont	  	  
Terrane	  

Taconian	  Orogeny	  ca.	  460	  Ma	  

Carolina	  
Terrane	  

Acadian	  Orogeny	  ca.	  430-‐380	  Ma	  

Alleghanian	  Orogeny	  ca.	  330	  Ma	  

There’s	  a	  lot	  going	  on	  
beneath	  all	  that	  green!	  



Three	  transects,	  
Two	  major	  targets	  

Suwannee	  Suture	  
•  onshore	  margin	  

between	  Gondwana	  
and	  LaurenZa	  

•  South	  Georgia	  Rid	  
Basin:	  Failed	  Triassic	  
Rid	  

AccreZonary	  sequence	  
•  LocaZons	  of	  terrane	  boundaries	  

at	  depth	  	  
•  Lithospheric	  accommodaZon	  of	  

conZnent-‐conZnent	  collision	  

(Hatcher et al., 2007) 



Suwannee	  Suture:	  	  
MagneZc	  and	  Gravity	  Anomalies	  

Brunswick	  MagneZc	  Anomaly	  



COCORP	  

(McBride & Nelson, 1988) 
(Hatcher et al., 2007) 



Geologic interpretation of dipping reflections 

Put seismic section here 
 

(McBride & Nelson, 1988; 1991) 



Response of Mantle Lithosphere 
 



SESAME	  
•  5	  km	  staZon	  spacing	  

across	  the	  suture	  (~10	  
km	  minimum	  depth	  
resoluZon).	  

	  	  
•  Together	  with	  TA,	  we	  

will	  image	  crustal	  and	  
upper	  mantle	  structures	  
associated	  with	  the	  
suture	  and	  subsequent	  
riding	  

(Hatcher et al., 2007) 



AccreZonary	  sequence	  
•  LocaZons	  of	  terrane	  boundaries	  

at	  depth	  	  
•  Lithospheric	  accommodaZon	  of	  

conZnent-‐conZnent	  collision	  

(Hatcher et al., 2007) 



(Cook & Vasudevan, 2006) 



Top	  profiles:	  Cook	  and	  Vasudevan,	  2006	  
Bogom	  profile:	  Hibbard	  et	  al.,	  2007	  



Two	  broadbands,	  dozens	  of	  mine	  blasts	  

Hawman	  et	  al.	  (2008)	  
used	  mining	  blasts	  
recorded	  at	  the	  two	  
major	  broadband	  
staZons	  in	  the	  
southeastern	  

Appalachians	  to	  get	  
crustal	  thickness	  

esZmates.	  



Appalachian	  Seismic	  Transect	  (AST)	  

6	  broadbands	  
	  
12	  months	  of	  
data	  
	  
Transect	  across	  
the	  high	  
topography	  
	  
Fills	  in	  the	  gap	  in	  
the	  COCORP	  line	  



Top profiles from Cook & Vasudevan, 2006 



Things	  we	  didn’t	  expect	  to	  find	  
(but	  did)	  
	  
DisconZnuous	  West-‐dipping	  arrival	  at	  90	  –	  
110	  km	  depth	  
	  
Possibly	  a	  fossil	  subducted	  slab?	  



Moho	  Holes	  &	  Double	  Mohos	  
Downwelling	  (Moho	  Hole)	  +	  EclogiZc	  Crust	  (Double	  Moho)	  =	  	  

UnderthrusZng	  of	  the	  lower	  crust	  =	  	  
Tectonic	  Wedging	  



Wedge	  
Tectonics	  
	  

Looks	  kind	  of	  like	  Hibbard’s	  
interpretaZon	  of	  the	  
reprocessed	  COCORP	  lines!	  
	  



SESAME	  
•  20	  staZons	  at	  ~10	  km	  

staZon	  spacing	  means	  
we	  can	  image	  from	  the	  
mid-‐crust	  to	  upper	  
mantle	  

•  How	  were	  these	  
accreZonary	  events	  
accommodated	  in	  the	  
mantle?	  

•  Can	  we	  see	  evidence	  of	  
fossil	  subducZon	  that	  
can	  constrain	  dip	  
direcZons?	  

•  Where	  are	  the	  terrane	  
boundaries	  at	  depth?	  

•  How	  did	  these	  
structures	  affect	  
subsequent	  riding?	  

(Hatcher et al., 2007) 



Preliminary	  
Data	  and	  
Results	  

The SESAME Array
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Magnitude 5.8 VIRGINIA 
Tuesday,  August 23, 2011 at 17:51:04 UTC  



Preliminary
SKS	  

splipng	  
results	  

	  
(courtesy	  of	  Julia	  
Macdougall)	  



Preliminary
SKS	  

splipng	  
results	  

	  
(courtesy	  of	  Julia	  
Macdougall,	  

Maureen	  Long,	  
Emme	  Johnston)	  



(Hatcher et al., 2007) 



Thank you 
any questions? 


