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SUMMARY 

The seismic waveform changes shape as it encounters geologic interfaces while making its 
way into the subsurface and back to the receivers. One of the key aspects of seismic 
interpretation is to understand and interpret those waveform changes into the geological 
context. The study shows an application of robust technique – Geobody extraction, in order to 
extract channel-like features from seismic data. The study results show that only by using 3D 
approach in attribute analysis and geological delineation, one can achieve an understanding 
of geological settings, based on seismic waveform response. 
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Introduction 
 
One of the key aspects of seismic interpretation is to link the results of amplitude picking to the 
geological settings of the area. Throughout the years, 2D and cross-section approach was used to 
identify geological bodies and describe the depositional environment. Since geology is not an object 
of prediction, it makes the assumptions of body continuity uncertain and questionable (fig.1) 
 

 
Figure 1 Representation of a map view and a cross section of a channel (courtesy of Petrel 
Geophysical Interpretation Book) is an example of a complex juxtaposition of geology that changes 
over time 
 
The seismic waveform changes shape as it encounters geologic interfaces while making its way into 
the subsurface and back to the receivers. These changes reflect the behaviour of the subsurface rock 
properties (Randen, 2005). They play a key role in the seismic reservoir characterization. Therefore, it 
is crucial to identify and interpret these waveforms to understand the spatial variability of geologic 
zones of interest.  
 
In the latest years of technological development, Petrel software allows a better toolkit for geological 
interpretation of seismic data, with the use of Geobody extraction. This technique is extremely useful 
in projects that require detailed geological analysis (fig. 2). 
 

 
Figure 2 Example of Geobody extraction tool showing original seismic (1), extracted seismic 
amplitude signal using Geobody extraction tool (2) and extracted geological outline of a channel (3) 
[data courtesy of Geoscience Australia] 
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Method 
 
A geobody is a 3D object extracted from a seismic volume. The Petrel Geobody interpretation tool 
uses an interactive visual approach to isolate and capture features seen in seismic data. It has shown 
positive results in various environments, including seismic inversion data, salt domes, channels, core 
data and Ant-tracked data (fig.3). The most used approach in the industry are channel and fluvial 
settings.  
 
In fluvial reservoirs, heterogeneity and connectivity of hydraulic properties are related to the 
geometry of geobodies and facies distributions (Domínguez et al,, 2018, Palomino et al., 2021, 
Castagnac et al., 2018, Cabello et al., 2019). These systems are therefore very difficult to model given 
their inherent high degree of uncertainty, reflecting the great variety of geometries and the wide range 
of possibilities in the distribution of geobodies. This problem is amplified when the input data in the 
model are scarce, which is typically the case in subsurface-based studies (Yeste et al., 2019). 
Therefore, using technology that relies on the original data (seismic signal) allows for certainty and 
no-bias in the results of extraction. Moreover, it gives room for better understanding of a complex 
environment in 3D overview. 
 

 

 
 
Figure 3 Example of complex structure dimensionality overview, comparing conventional cross-
section interpretation (top figure) vs Structural interpretation of the Petrel-converted Geobody model 
(bottom figure) (courtesy of GEOMODELS Analog Modeling Laboratory) 
 
The approach of Geobody extraction has been applied in the CCUS study, aimed to identify the 
potential underground gas storage inside the fluvial features. Several attempts have been made to 
capture and model the potential geological site, yet the Geobody extraction approach has proved to be 
the most robust, allowing for 3D outlook of the body. 
 
Results 
 
Performing several iterations of interpretation allowed to identify perspective bodies for gas storage 
volumes. As a first pass, a 3-way structural closure at a downthrow block was identified. A set of 
attributes were used to understand the size and proximity of the body (fig. 4) 
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Figure 4 Use of First Derivative (top) and GLCM (bottom) attributes for geometry characterization 
of the prospect. The dark colors at GLCM represent the high RC response of the body, that is 
interpreted as barriers of structural closure. Dotted red line – projection of a fault that delineates the 
structure 

 
In order to understand the dimensionality of the structure, Geobody extraction technique was applied 
at a second stage of the project. A thorough research of optimal attributes and parameters allowed to 
identify the geological body, interpreted as a canyon-like channel structure with ~200m thickness. 
Additionally, it was possible to extract the geological body into a 3D voxel structure, that could be 
used in further geological modeling. 
 

 
Figure 5 Extraction of canyon-like structure based on flattened seismic volume of RMS Amplitudes 
attribute. High AI of the walls of the body, and poor response in the middle could be a sign of hard 
impermeable border with a filling porous media, which is optimal for CCUS purposes 
 
Conclusions 
 
A thorough approach of delineating 3D geological bodies is crucial for a robust and detailed 
workflows that provides high level of details. Using of Geobody extraction technique is one of the key 
aspects of structural modelling that allows understanding of dimensionality of the body, its size and 
first approach of deposition/infill. The study results show that only by using 3D approach in attribute 
analysis and geological delineation, one can achieve an understanding of geological settings, based on 
seismic waveform response. 
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