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Classic Receiver Function Papers 
Papers that describe the basic functionality of teleseismic receiver function analysis 
•  Langston (1979) – Deconvolution procedure - 608 citations in Web of Science (1/2013) 
•  Owens et al. (1984) – RF stacking - 230 citations 
•  Ammon et al. (1990) – Non-uniqueness of RFs - 285 citations 
•  Ammon (1991) – Importance of absolute amplitudes - 265 citations 
•  Ligorría and Ammon (1999) – Iterative deconvolution – 207 citations 



Overview of recent receiver function papers focused on the Middle East 
(with emphasis on Arabia and Anatolia) 

•  Sandvol et al. (1998a) – RFs, Arabia 
•  Sandvol et al. (1998b) – RFs, Middle East and North Africa 
•  Mangino and Priestley (1998) – RFs, southern Caspian 
•  Julià et al. (2000) - Joint inversion of RFs and SWs, method 
•  Julià et al. (2003) – Joint inversion of RFs and SWs, western Arabia 
•  Zor et al. (2003) – RFs, eastern Turkey 
•  Rodgers et al. (2003) – RFs, Jordan 
•  Moshen et al. (2005) – RFs, Dead Sea Fault 
•  Al-Damegh et al. (2005) – RFs, Arabia 
•  Tkalčić et al. (2006) – Joint inversion of RFs and SWs, Arabia 
•  Paul et al. (2006) - RFs, stacking, gravity modeling,  Zagros Mts 
•  Angus et al. (2006) – S-wave receiver functions, eastern Turkey 
•  Pasyanos et al. (2007) – Joint inversion of RFs and SWs, travel times, Kuwait 
•  Gök et al. (2007) – Joint inversion of RFs and SWs, eastern Turkey 
•  Gök et al. (2007) – Joint inversion of RFs and SWs, Iraq 
•  Hansen et al. (2007) – S-wave receiver functions, Arabia 
•  Al-Hashmi (2011) – Joint inversion of RFs and SWs, Oman 
•  Gök et al. (2011) – Joint inversion of RFs and SWs, eastern Turkey and Caucasus 
•  Gök (in preparation) – Joint inversion of RFs and SWs, Mesopotamian Foredeep 



Receiver functions for the Middle East and North Africa 

Sandvol et al. (1998) JGR 

RFs for separated stations in the 
Middle East and North Africa 



Receiver functions for the Arabian Peninsula 

Sandvol et al. (1998) GRL 

Saudi PASSCAL deployment 
 
Studying stations in close proximity can 
yield insights on tectonic structure 



Receiver functions for the southern Caspian 

Mangino and Priestley (1998) GJI 

RFs integrated with DSS results 



Joint Inversion of Receiver Functions and Surface Waves 

Julià et al. (2000) GJI 

Receiver 
Functions 

Surface 
Waves 

Another “classic” 
 
Seeks to deal with the non-uniqueness of RFs 
with the inclusion of surface wave dispersion 
 
Comparison to refraction results 



Western Arabia 

Julià et al. (2003) Tectonophysics 

Back to Saudi PASSCAL 



Eastern Turkey 

Zor et al. (2003) GRL 

Eastern Turkey Seismic 
Experiment (ETSE) 
PASSCAL deployment 



Jordan 

Rodgers et al. (2003) SRL 

Model also used in waveform inversion 



Dead Sea Fault 

Moshen et al. (2005) GJI 

Comparison with results 
from reflection/refraction 



Arabian Peninsula 

Al-Damegh et al. (2005) EPSL 

More of the Arabian Peninsula 



Arabia 

Tkalčić et al. (2006) JGR 

RFs only 

Do they fit SWs? 



Arabia - continued 

Tkalčić et al. (2006) JGR 
Which models fit the surface waves? 

Are SWs fit 
with mantle 
half-space? 



Arabia - continued 

Tkalčić et al. (2006) JGR 
Mantle Low Velocity Zone (LVZ) 

Transverse Isotropy in Mantle 



Zagros Mts. 

Paul et al. (2006) GJI 

Migrated RFs 
 
Modeled in conjunction 
with gravity 



Eastern Turkey – S-wave receiver functions 

Angus et al. (2006) GJI 

Look at deeper 
lithospheric structure 
with SRFs 



Kuwait 

Pasyanos et al. (2007) 
JGR 

RFs with local and 
teleseismic travel times 



Eastern Turkey – Joint Inversion 

Gök et al. (2007) JGR 

Same RFs as Zor et al. (2003)  
 
Illustrates the large non-uniquenesses 
in RF only inversions  



Iraq – Joint Inversion 

Gök et al. (2007) GJI 

Thicker crust in areas with thicker 
sediments – same thickness of 
crystalline crust 



Arabia – S-wave receiver functions 

Hansen et al. (2007) EPSL 

S-wave receiver functions 
useful for estimating 
lithospheric thickness 



Oman – Joint Inversion 

Al-Hashmi et al. (2011) GJI 

Example of using different filters (a=1.5, a=2.5) to achieve 
better depth sensitivity  



Eastern Turkey and Caucasus – Joint Inversion 

Gök et al. (2011) JGR 

Uses surface wave 
dispersion from both 
event-based and ambient 
noise methods 



Mesopotamian Foredeep – Joint Inversion 

Figure courtesy of 
Rengin Gök 

Revisiting Mesopotamian Foredeep with 
stations in Kuwait – 
Thicker sediment + Same crystalline crust 
= Thicker overall crustal thickness  



Conclusions 

Teleseismic receiver functions are a well-established method for recovering earth structure. 
 
Receiver function methods are becoming more sophisticated with time. 
 
Much improvement is a result of access to more datasets. 
 
Analysis is becoming more “broadband”. 
 
Methods are able to image both shallower structure and deeper structure. 
 
Some methods also seek to recover (usually, mantle) anisotropy. 
 
The joint inversion of RFs and SWs has become a standard seismological technique. 
 
Many current studies seek to fit additional datasets like travel times and attenuation/blockage. 
 
Results are being integrated across wider regions for tectonic interpretation. 


