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In the 1990 s seismic interpreters started noticing strange polygonal patterns on 
horizontal sections (time slices) through three dimensional volumes of seismic data. 
There is some geometric resemblance between these features and mudcracks or cooling 
joints in volcanic rocks, but on a much larger scale. In cross-section views these zones 
appeared to be broken up by many small faults with a spacing of a few hundred metres. 
Above and below these zones seismic horizons are often completely unstructured. At first 
sight the faulted zone looks like it has been subjected to extension, but on further 
examination, this interpretation is difficult to reconcile with the lack of structures in the 
rocks surrounding the faulted layer. An alternative and preferred interpretation is that the 
deformed layer has undergone internal three-dimensional contraction, analogous to the 
shrinkage processes involved in the formation of mud cracks (desiccation) or polygonal 
joints in basalts (crystallization and cooling). Most of the published examples come from 
the North Sea (for example see: Cartwright, J.A. and Dewhurst, D.N., 1998, Layer-bound 
compaction faults in fine-grained sediments, Geol. Soc. Amer. Bull., v. 110, no. 10, p. 
1242-1257). However, many other examples have been recognized around the world 
including some from the Jeanne d Arc Basin, offshore Eastern Canada, which will be 
shown in some detail in this presentation. All reported cases of  layer-bound compaction 
faulting occur in very fine grained, sediments deposited in deep water. The rocks 
involved are all pelagic or hemipelagic muds, clays, oozes or chalks.  

The principal criterion that distinguishes compaction faulting from other types of layer-
bound normal faulting, such as slumping and growth faulting, is its polygonal fault 
pattern. This can only be defined on 3D seismic data. Even to image these features 
adequately in cross-section view requires migrated 3D data, because the small fault 
blocks dip in all azimuths, thus there is no single dip direction in which to conduct 
satisfactory 2D migration. So far, no reported examples of  polygonal fault patterns have 
been reported on 3D seismic data in the South Caspian Basin. However, some layer-
bound hummocky and chaotic reflection patterns have been observed on 2D seismic data 
from the central part of the Basin that may eventually be shown to be polygonal 
compaction faults, once 3D data become available in this area. These layers are also 
characterized by very low interval velocities, which is indicative of undercompacted, 
probably impermeable fine-grained rocks. These reflection patterns are found in areas 
that are thought to be dominated by deeper water sedimentary environments.  

If 3D seismic data do confirm the presence of  compaction faulting in the South Caspian 
Basin, then two main benefits arise for exploration:  



 
First, and most importantly, the seismic data will have provided a direct and reliable 
indication of lithology and depositional environment; this will be useful for constraining 
geological models of seal and reservoir distribution, in addition to providing more 
accurate prognoses for drilling. There are very few other reliable ways of determining 
lithology and depositional environment directly from seismic data. Sometimes, deep 
water sand bodies can be delineated by noting the absence of polygonal compaction 
faulting. An example of this is the Alba Field in the North Sea ( see: Lonergan, L. and 
Cartwright, J.A., 1999, Polygonal faults and their influence on deep-water sandstone 
reservoir geometries, Alba Field, United Kingdom Central North Sea, AAPG Bulletin, 
vol. 83, no.3, p. 410-432).  

A second benefit of recognizing compaction faulting is to provide quality control on the 
3D seismic imaging. If present, the features will be widespread in the deeper parts of the 
Basin, they will be in distinct stratigraphic intervals, and they will have a known 
structural style. However, they will be near the limit of  3D seismic resolution and will 
require the best possible migration algorithms and velocities to image them. 
Unfortunately, seismic processors and interpreters are sometimes tempted to dismiss such 
features as artifacts and may try to filter the data to make the structures disappear; of 
course this could also remove other small scale structures and anomalies within reservoir 
sequences elsewhere in the section that could prove crucial in exploration and 
development decisions. Therefore, if we succeed in imaging polygonal compaction faults, 
we can be assured that our seismic data has been acquired and processed in the best 
possible manner.  
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