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Abstract 
 

The use of geophysical techniques for better 
understanding geological features and discontinuities 
within the earth is of great importance for man to know 
about the interior of our planet. The Reciever Function by 
Langston (1979) was the tool chosen for this work to such 
study. Brazilian researchers have been using for years 
Reciever Function to make estimates of crustal thickness 
and Vp/Vs ratio. Were used for this work six stations: 
BRA7 (BSB), CAN3 (Cana Brava Power Plant, GO-TO), 
FOR1 (Fortaleza-CE), JAN7 (Itacarambi-MG), PDRB 
(Porto dos Gauchos-MT) and TUCA (Tucurui-PA), that 
can be seen in Picture 6, and we used then trying to 
determine the upper crust thickness and their Vp / Vs 
ratios. Besides the Receiver Function in the frequency 
domain, PWSS by Bianchi (2008) was also used for such 
estimates of the upper crust. We achieved good results 
with almost stations, only TUCA (Tucurui-PA) station did 
not provide data, maybe because it is defective. 

Introduction 

 
The crustal Brazilian study has been done in recent years 
with the help of Reciever Function(RF) by Langston 
(1979), a tool that is used extensively for such studies, 
and PWSS by Bianchi (2008), which is a relatively new 
tool that will help us in this study . Thus, we have had 
advances to a better understanding of the evolution of 
geological features found within the earth. In this project, 
this technique was used to study the relationship between 
upper crust and lower crust. 
 
So that we could study this relationship, we used a 
network of broadband stations spread throughout Brazil 
and teleseismic events captured by such stations. These 
stations are located in five tectonic provinces: Amazon, 
Borborema, Parnaiba, San Francisco and Tocantins. As 
these provinces encompass a large area of Brazil we 
might have an idea of how the upper crust behaves in 
different geological features found outside the country. 
 
Our main goal of this work is to find the right thickness 
and Vp / Vs ratio of the upper crust, so with that we can 
better understand the geological differences of Brazil 
crust.  

 

  

 
Method 
 
Reciever Function by Langston (1979)  is a very important 
tool for estimating crustal thickness which is directly 
below the station. For this teleseismic events are used, 
which have an epicentral distance between 30 and 90 
degrees. This study is based on the fact that when a P 
wave passes through discontinuities, such as between 
upper crust and lower crust that is called Conrad, even 
between crust and mantle, there is a conversion of its 
energy into another type of wave called S, the conversion 
is called Ps. In Reciever Function, the axes are rotated in 
order to have the arrival of the P wave directly on these 
axes, they are called radial and tangential. These axes 
are rotated depending on how the P wave arrives at the 
station. The answer we get from the Reciever Function is 
the deconvolution of the radial component from the 
vertical, thereby the reciever reponse is isolated, thus 
giving us the representation of the phases and their 
multiple reflections. 

 
Picture 1 – Simplified ray diagram showing the 
major conversion of the P wave to S wave 
that compose the RF radial. Except for the first 
arrival, the capital letters denote the route to 
low, lower case letters denote the route to 
up. 
 
PWSS (Phase Weighted Slant Stacking, Bianchi, 2008) is 
a tool that eliminates stacked signals that are not 
consistent. Involving the phase stacks as a consistent 
measure we can sum the seismic traces. The main goal 
in this technique is to make the phase stacks have time- 
weight independency of the linear stacks. 
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Data processing 
 

In the Reciever Function, the value used in the gaussian 
filter was 5, which represents a low pass filter cutoff equal 
to 2,5 Hz, and the best water level values were found 
between 0.001 and 0.0001. 
 

First a visual screening was done by SAC (Seismic 
nalysis Code, Goldstein & Snoke, 2005), then we used 
the receiver function for choosing the best traits. Finally, 
PWSS (Phase Weighted Slant Stacking, Bianchi, 2008) 
was used for the stacking and final data analysis. The 
teleseismic events that were used had the epicenter 
between 30 and 100 degrees, with magnitudes above 4.5. 

Results and Discussion 

Pictures 1 and 3 show the results obtained from the 
Receiver Function in the frequency domain for CAN3 and 
FOR1 stations, the images 2 and 4 show the results 
obtained of PWSS for the stations already mentioned 
above. All the results are shown in the Table 1 for each 
station. 

 

 

 

 

 

Picture 2 – Receiver Function for seims of different 
azimuth and distance of the CAN3 station. Horizontal axis 
show the time in seconds and vertical axis show azimuth 
and epicentral distance.  

 

 

 

 

Picture 3 – PWSS for the CAN3 station with crustal 
thickness of 14,91±0,48 and Vp/Vs of 1,80±0,04. 

 

 

 

Picture 4 – Receiver Function for seims of different 
azimuth and distance of the FOR1 station. Horizontal axis 
show the time in seconds and vertical axis show azimuth 
and epicentral distance. 
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Picture 5 – PWSS for the FOR1 station with crustal 
thickness of 13,62±1,22 and Vp/Vs of 1,76 ± 0,12. 

                                                                                   

Table 1 –Shows the results of depth, velocity of the P 
wave (Vp) and the velocity ratio between the O and S 
waves (Vp/Vs) for the several seismological stations.                                     

 

 

Picture 6 –Shows the results of depth and Vp/Vs ratios for 
the several seismological stations. 

 

From the results, we can see from Pictures 1 and 3 which 
represents the responses of Reciever Function, there is a 
clear alignment to aproximately 2s after of the P wave 
arrival, which represents the P wave which has been 
transformed in Ps. In the other 3 stations we didn’t had a 
good result as the one we got of CAN3 and FOR1. 

In images 2 and 4, the first mark is the Ps wave, since the 
other two markings are its multiple. The best result was of 
CAN3 for having very clear phases. We have seen in the 
alignments of FOR1 stations, but the second multiple is 
not so clear. The results obtained in the other three 
stations were inferior of the both shown at the work, but 
we can identify phases with some effort.  

 

Conclusion 

With this work we could prove from the obtained results  
by receiver function the existence of a discontinuity 
between the upper and lower crust from the phase 
alignment that is around two seconds, which would be the 
Conrad discontinuitie, even the existence of a 
discontinuity between the crust and mantle called 
Mohorovicic. This shows the efficiency of this method, 
along with the PWSS who gave us good results in 
thickness and Vp / Vs ratios. The data of BRA7, FOR1 
TUCA stations will be revised so that there will be a 
reduction of errors in the results. In the future we will try to 
get a geological correlation to justify these estimates. 
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