
INTERNATIONAL I - APPLIED TECHNOLOGIES 
Tuesday PM - Macleod Hall D 

Compaction Induced Structures in the Haniging Walls of Normal Faults: 
Examples from the Sirte Basin and Elsewhere 
A.G. Skuce 

The Sirte Basin of Libya comprises a number of platforms and sub-basins formed by 
lithospheric extension that began in the Late Cretaceous (Gumati and Nairn, 1991). The 
deepest of the sub-basins is the Ajdabiya (or Sirte) Trough which contains Upper Cretaceous 
and Tertiary sediments (mostly shales and carbonates) more than 6 km thick. The Trough is 
flanked on its western side by a system of normal faults which separates it from the Zaltan 
Platform; these faults are offset along their length by a number of transfer zones. 

Figure 1 shows a depth converted interpretation of a seismic line over the bounding fault. The 
interpretation of shallow markers is constrained by nearby wells to a depth of about 3400m, 
and wells farther away allow the identification of the seismic events at depths of around 
4500m. The section below 4500m is essentially unknown and must be interpreted from the 
seismic data which deteriorates in quality with depth, making the identification of basement 
and the downward projection of the fault plane uncertain. Attempts were made to model the 
deep trace of the fault by using the shape of the various hanging wall horizons. Each horizon 
predicted a different fault trajectory but all results involved faults which steepen considerably 
with depth. These results were rejected as unrealistic and unreliable. 

An alternative model was devised in which the basinward dips observed in the hanging wall 
were attributed to differential compaction of the mostly argillaceous rocks deposited above the 
basement fault (see Figure 2). A forward model was produced using the GEOSEC structural 
modelling software. This model shows that features of the size and shape of the observed 
structures can be produced by differential compaction alone. Similar interpretations have been 
made in other areas by Badley et al.(1989) , White et al. (1986) and others. 

Recognition of such compaction monoclines can allow the interpreter to make a quick but 
approximate estimate of basement depths in the hanging walls of basement involved normal 
faults. Another feature of the model is that, in the upper part of the section, thickening into 
the Trough of certain intervals (e.g. Harash-Kalash) occurs, not across the fault plane, but 
rather within the hanging wall block. 

Many recent publications on the structural modelling of normal faults have concentrated on 
listric fault geometries and their relationship to the rollover geometries of the horizons in their 
hanging walls. However, recent studies show that many normal faults involving basement are 
planar rather than listric (Jackson, 1987). Most modelling studies, both geometric and 
analogue, neglect compaction entirely. Compaction is, however, the biggest strain that most 
sedimentary rocks ever undergo and it can produce dips in excess of 20 degrees in the hanging 
wall. The magnitude of such structures can equal or exceed those of structures produced by 
movements over curved fault planes. In areas where faults involve basement, hanging wall 
structures are formed by a complex combination of fault-bend folding and differential 
compaction. Differential compaction can be safely neglected only in areas such as deltas, 
where faults often sole out into sedimentary layers and similar lithologies occur in the hanging 
walls and footwalls. 

Other possible sources of basinward dips in the hanging walls of normal faults include: 
extensional forced folding; extensional fault-propagation folding; drag; salt tectonics and; 
sedimentary structures. In some cases, structures interpreted as arising from one of these 
sources may instead have formed, in whole or in part, by differential compaction. 
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