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Objective of this study - use spectral 

decomposition method for subsurface 

mapping through frequency anomalies 

in a geologically and seismically 

challenging area - Llanos Foothills, 

Eastern Cordillera, Colombia



 New techniques of well-to-well correlation
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limited lateral continuity of sand prone units of 
non-marine reservoirs is challenging relative to 

marine sequences.
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Well logs and cores can identify fluvial, estuarine 
and/or deep-water fans.

It is impossible to predict channel orientation 
and correlate channels from well logs alone or 
from 3D seismic.

My next slide shows 3 different interpretations by 
three experts interpreting the same geological 
section displaying fluvial sediments on well logs 



Three interpretations of the 
braided-fluvial deposits of the 
Travis Peak Formation TX.
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Sandstone connectivity
Is the major rule in oil 
exploration and 
production 



 Spectral Decomposition 





•A way of viewing the data contained in discrete 
sections of the 3D seismic data frequency spectrum

Ti
m

e,
 m

s
Amplitude Frequency, Hz

Ti
m

e,
 m

s

Spectral
decomposition

750

(Aarre et al., 2012)



Identify seismic horizons

Extract  (3) dominant frequencies, 
break into 3 discrete frequency 

volumes and flatten at the 
horizon of interest

Blend dominant frequencies 
volumes by RGB mixer

Frequency volume displaying 
channels within flattened 

horizons

Frequency DomainTime Domain





1-STSFT= Short Time FT 2-CWT= Continuous wavelet 3-MP= Matching Purist
1-STFT= Short Time FT 2-CWT= Continuous wavelet 3-MP= Matching pursuit 
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 Integration of Well logs and Spectral Decom as 
subsurface mapping techniques
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Interpretation before use 
of spectral decomposition
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Interpretation after use of 
spectral decomposition
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 Spectral Decom. expression of Tectonic Deformation
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 By using spectral decomposition we 

can detect subtle stratigraphic features 

undetectable in the time domain 

seismic data and correlate the sand 

bodies from well to well.

 The integration of spectral 

decomposition and well character are 

powerful subsurface mapping 

techniques that make it possible, at 

last, to resolve the subsurface 

configuration of the Llanos Foothills of 

Colombia. Relative 
Sea-Level
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