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Aerial	  Gravity	  Map	  	  

Geologic	  Map	  of	  North	  America	  
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Intraplate	  EQ	  and	  the	  Crust	  

Mooney	  et	  al.,	  2012	  
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Measuring Crustal Velocities and Thickness 

Typical Stable Continental Crust: Platform 
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Dots:	  Crustal	  Seismic	  DeterminaLons	  
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Locations of the 2603 entries in the CENA Seismic Velocity-Depth
Database (as of January, 2013)

(Elevations in km contoured from data points only)

We	  have	  expanded	  on	  two	  
previous	  reports:	  
	  
1.  Geological	  Society	  of	  

America	  Memoir	  172,	  
1989,	  “Geophysics	  of	  the	  
Conterminous	  US”,	  

	  	  	  	  	  	  	  Pakiser	  and	  Mooney.	  

2.	  	  Crustal	  Structure	  of	  North	  
	  America,	  BSSA,	  

	  	  	  	  	  Chulick	  and	  Mooney,	  2002	  
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Central	  and	  Eastern	  North	  America:	  
	  	  	  Seismic	  Velocity	  in	  the	  Crust	  

Profiles	   2002	  
(Chulick	  	  &	  Mooney,	  BSSA)	  

Jan	  2013	  
	  

	  	  	  	  	  P-‐wave	   792	   2,603	  

	  	  	  	  	  S-‐wave	   100	   464	  

	  Total	   818	   2,603	  
	  	  Moho	  Depth	   604	   1,419	  
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Geologic	  Map	  of	  North	  America	  

Central	  to	  Eastern	  US	  
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Geologic	  Map	  of	  North	  America	  
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Dots:	  Crustal	  Seismic	  DeterminaLons	  
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Locations of the 2603 entries in the CENA Seismic Velocity-Depth
Database (as of January, 2013)

(Elevations in km contoured from data points only)

Data	  Records	  Include:	  

1)	  La8tude	  &	  Longitude	  of	  measurement	  point	  
2)	  Structure	  of	  en8re	  crust:	  

	  -‐	  P-‐wave	  velocity	  
	  -‐	  S-‐wave	  velocity	  (where	  available)	  
	  -‐	  sediment	  thickness	  
	  -‐	  thickness	  of	  crystalline	  crust	  
	  -‐	  detailed	  descrip8on	  of	  crustal	  layering	  

3)	  Crustal	  Type	  (such	  as	  basins,	  shields,	  orogens,	  etc)	  
4)	  Tectonic	  Age	  
5)	  Experimental	  details	  
	  6)	  Seismic	  Q	  values	  (a7enua8on)	  separately	  compiled	  
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Contour	  
Maps	  

Thickness	  of	  Sediments,	  Mooney	  and	  Kaban,	  JGR,	  2010	  
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Thickness	  of	  the	  Crust	  
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 (N = 1570)

Average	  Shear	  Wave	  Velocity	  
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Jan 2013

(N = 375, no FLED)

	  	  Vs	  
Km/s	  
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Four	  Crustal	  Provinces:	  
Eastern;	  	  Appalachian;	  Central;	  	  Gulf	  
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Seismic	  
A7enua8on	  
	  	  	  	  	  (1	  /	  Qs)	  
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Frequency-‐dependent	  Q	  

Four	  Crustal	  Province:	  
Eastern;	  	  Appal.;	  Central;	  	  Gulf	  
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Conclusions	  
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Locations of the 2603 entries in the CENA Seismic Velocity-Depth
Database (as of January, 2013)

(Elevations in km contoured from data points only)

	  	  

Thank	  you.	  
	  



23	  August	  2013	  

18	  

`	  



23	  August	  2013	  

19	  

Sample	  Data	  Record:	  

mn      lat        vp        vs       t        d      nt      hcc        h        hf        gl       Com 
        lon                                                   hc       age        az       ref        gp 
 
 

 
289   68.36N     3.10     1.44    1.30      .00     s      24.60     -0.30      .00     EUC-CS     6 R 

        11.90E     5.10     3.19     .50     1.30     s      26.40      MCz     51.10     92M.1      EXC 
                   6.00     3.43    4.20     1.80     c  
                   6.40     3.66   11.60     6.00     c  

                   6.80     3.74    8.80    17.60     c  
                   8.20     5.12     .00    26.40     m  

 
 
 

mn    record number 
lat   location in degrees latitude 
lon   location in degrees longitude 
vp    p(compressional) wave velocity in km/s 
vs    s(shear) wave velcity in km/s 
t     layer thickness in km     
d     depth to top of layer in km 
nt    notes on layer type 
      s   sedimentary/volcanic (lava flows) 
      c   crystalline (basement) 
      m   mantle 
 

hcc   total thickness of crystalline (non-sed) crust in km      
hc    total crustal thickness in km 
h     altitude in km (negative represents water depth) 
gl    geographical location of profile  
Com   comments list # of layers and profile type 
hf    heatflow 
age   age of last thermo-tectonic event     
az    azimuth of shot profile line with respect to North Pole 
ref   reference code 
gp    geological province 
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Thickness	  of	  Sediments,	  Mooney	  and	  Kaban,	  JGR,	  2010	  


