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Abstract 

The fissility is the tendency of the volume of rock to split into weakness planes densely spaced and generally roughly parallel to stratification. This 

property is observed mostly in fine-grained rocks and particularly express in outcrops, when the rocks are submitted to weathering and environmental 

temperature and pressure conditions for long time. Most of the authors associate the fissility to the planar minerals and their textural orientations. 

Mechanically, fissility express through weakness planes at different scales which can promote the loss of integrity of a volume of rocks through natural or 

induced fracturing. Consequently, this mechanical property should influence the efficiency of hydraulic fracture in shale-gas completion. The present 

study aims to identify the main controls of fissility processes at macroscopic scale analysing the evolution through time of the weakness planes in a 120 

meters long core extracted in the Vaca Muerta Formation. The weakness planes are classified into natural fractures and induced fractures. These induced 

fractures correspond to those weakness planes that develop because of change of stress conditions during the core extraction and due to the stress 

relaxation along time at environmental conditions for four years. We analyse the evolution through time of weakness plane densities of three different 

states of physical integrity of the core, allowing us to recognize rock intervals which tend to break with variable intensity over time and core intervals 

where the rock tend to remain unbroken. In the other hand, we observed that small discontinuities within the pieces of intact core revealed by differential 

evaporation of sprayed alcohol. A 4-class index was built to estimate these discontinuities density as a proxy for fissility tendency. We integrate these 

results with geological (such as mineralogy), petrophysical (Shale rock class) and geomechanical data in order to characterize the fissility mechanisms. 
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