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1. Introduction: 
 

Interferometry is a passive seismic method of analysis that can model 

velocities near the surface.  An interferometric diagram is calculated 

through the cross-correlation and stacking of large amounts of ambient 

seismic noise to approximate the lag time between two recievers.  An 

advantage to interferometry is that it does not use an active source as a 

signal.  Grechka et al. (2013) has also applied interferometry to passive 

seismic data obtained during hydraulic fracturing.  I would like to apply 

interferometric methods to a set of data located in northern Texas that was 

provided by Nodal Seismic, LLC following the process outlined in Bensen 

et al. (2007).   

4. Previous studies: 

Figure 5. Wave field produced 

by a virtual source.  A band-pass 

filter from 0.5—1Hz was applied 

to the data.  The left figure 

shows the wave field after 2.5s 

and the right figure shows the 

wavefield after 4.0s (Lin et al., 

2013). 

2. Regional geology:  
 

The study area is located in the Fort Worth Basin in northern Texas.  The 

basin was formed when Ouachita Thrust Belt was pushed into North Amer-

ica.  The Fort Worth Basin’s northern end is characterized by the Red Riv-

er and Muenster arches, its west boundary includes the Bend and Concho 

arch, and extends southerly to the Llano Uplift (Pollastro et al., 2006). 

5. Proposed work: 
I plan to complete an interferometric study of the north Texas region in the Fort Worth Basin.  This includes cross-

correlation of a large passive seismic dataset.  The study will include a surface tomographic analysis with a 

workflow outlined generally by Bensen et al. (2007).  The goal of this study will by to improve statics by identifying 

and removing Rayleigh waves.  I would especially like to thank NodalSeismic , LLC for providing the data for this 

study. 

3. Workflow: 

6. Other applications: 

Figure 4. 1s long  ambient seis-
mic traces randomly selected 
from 10 downhole receivers.  
Data was taken from a micro-
seismic shoot (Grechka et al., 
2013). 
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Figure 6. An example of eikonal tomography.  

Left shows 1 Hz Rayleigh wave travel times 

with a signal to noise ratio higher than a cer-

tain limit.  Center is an interpolated map 

from the left image.  Right is a phase veloci-

ty map using the equation given in Phase 3 

where   is travel time, c is phase velocity, x 

is a re- ceiver, and   is a source (Lin et 

al., 2013). 

Figure 8. (Right) Body 

waves have been ex-

tracted using ambient 

noise tomography (Lin 

et al., 2013) 

Figure 7. (Left) Da-

ta has been inverted 

by Lin et al. (2013) 

to find a shear ve-

locity model  

Figure 3. Generalized workflow of 
interferometry based on the work-
flow outlined in Bensen et al. 
(2007)  

References 
Bensen, G. D., M. H. Ritzwoller, M. P. Barmin, A. L. Levshin, F. Lin, M. P. Moschetti, N. M. Shapiro, and Y. Yang, 2007, Processing seismic ambient noise data to obtain reliable broad-band surface wave dispersion 

 measurements: Geophysical Journal International, 169, 1239–1260, doi: 10.1111/j.1365-246X.2007.03374.x. 

Curtis, A., P. Gerstoft, H. Sato, R. Snieder, and K. Wapenaar, 2006, Seismic interferometry—turning noise into signal: The Leading Edge, 25(9), 1082-1092. doi: 10.1190/1.2349814. 

Grechka, V. and Y. Zhao, 2013, Microseismic interferometry: SEG Technical Program Expanded Abstracts 2013, 2034-2039. doi: 10.1190/segam2013-0017.1.  

Lin, F., D. Li, R. W. Clayton, and D. Hollis, 2013, High-resolution 3D shallow crustal structure in Long Beach, California: Application of ambient noise tomography on a dense seismic array: GEOPHYSICS, 78(4), 

 Q45-Q56. doi: 10.1190/geo2012-0453. 

Pollastro, R. M., D. M. Jarvie, R. J. Hill, C. W. Adams, Geologic framework of the Mississippian Barnett Shale, Barnett Paleozoic total petroleum system, Bend arch–Fort Worth Basin, Texas: AAPG Bulletin, 91(4), 

405-436. doi: 10.1306/10300606008.  

Figure 2. North central Texas 
(Pollastro et al., 2006) 

Figure 1. Stratigraphic 
column of the Bend Arch 
(Bensen et al., 2007) 


