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Geological exploration of frontier 
areas, deep sections or more generally 
speaking underexplored regions is 
often constraint by a limited access to 
well data and additional geophysical 
data and therefore it frequently relies 
on the only analysis of seismic data 
sets. Furthermore in such settings, 
such as the glacial Late Palaeozoic 
formations of the southern part of the 
Australian North West Shelf (Langhi 
& Borel, in press.) that we use here 
as an example, the data set can also 
be affected by various limitations 
due to the resolution of the seismic 
data, the complex architecture of the 
sequences and/or the lack of strati-
graphic control.

Despite these constraints, the 
definition and the interpretation of 
geological features (stratigraphic and 
structural patterns) are considerably 
enhanced by the integrated use of spe-
cific seismic attribute maps and new 
methods of analysis of the attribute 
space domain. Such tools, based on 
geo-statistical algorithms that en-
able the classification of seismic at-
tributes (Reymond, 2000; Reymond 
et al., 2001), successfully increase the 
determination of the seismic facies 
lateral distribution and the accurate 
visualization of the geobodies. More-
over such an approach that is meant 
to make the most of the attributes, can 
partially compensate for the limita-
tions of the seismic data and enables 
geologists to capitalize the amount 
of information recorded in the seis-
mic signal. Attributes are generally 
extracted from interpreted surfaces 
(with various time shifts), restricted 
volumes in the vicinity of the surfaces 
and also from full volumes. 

Any geobody is generally char-
acterised by a specific seismic facies, 
nevertheless one only attribute is 
most unlikely to entirely capture the 
whole facies and therefore its defini-
tion requires the integration of several 
attribute maps. 

As literally dozens of attribute 
maps can be extracted for a single 
event it could quickly become highly 
problematic to analyse them and sort 
them out visually and manually.

Unsupervised methods of clas-
sification usually represent the best 
initial option for the analysis of 
facies distribution on the basis of a 
set of attribute maps. These methods 
roughly work as “features discovery” 
by tracking down and assessing the 
natural clustering of all data points 
in the attribute space without any 
a-priori knowledge. They start by 
randomly selecting n cluster centres 
in the attributes space for the n classes 
that are defined and an iterative proc-
ess starts and adjust the position the 
centres on the basis of selected algo-
rithms. A second stage of analysis can 
include supervised classifications that 
require the selection of training and 
validation points which belong to a 
specific facies. These input points can 
be picked on the basis of information 
from well data or, if no such data is 
available, from interpretation of cross 
section integrated with the results of 
earlier unsupervised classifications.

In areas with seismic data char-
acterised by a low signal-noise ratio, 
such as the Late Palaeozoic forma-
tions of the Australian North West 
Shelf, the mathematical combina-
tion of specific attribute maps has 
proven to considerably increase the 

signal and facilitate the interpretation 
(Langhi & Reymond, in press.). Such 
combinations necessitate a prelimi-
nary adjustment of the extremes of 
the selected attributes and the weight-
ing of the attribute values (Z values) 
in order to maximise the signal of the 
feature that successfully characterise 
the studied feature.
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