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Introduction 

Carbonate rocks constitute about 19-22% of the sedimentary record and carbonate reservoirs 
comprises of approximately 60% of the world’s oil and gas reserves yet the recovery factor is less 
than 35% as compared to 62% from siliciclastic reservoirs (Xie et al., 2005; Kabir et al., 2008) 
due to heterogeneity in carbonates. They are formed biologically, biochemically or inorganic 
precipitation of CaCO3 from sea water as a reservoir rock. However, carbonates have 
heterogeneous rock properties due to complex paleo-sedimentary and diagenetic processes. In 
lieu of which their exploration and production is major challenge (Lucia, 2007). The complexity in 
pore systems are typically is a result of both the depositional environment and of later diagenetic 
modifications (Ehrenberg and Nadeau, 2005; Ahr, 2008; Ehrenberg et al., 2009). 

Potwar Basin is located in north Pakistan at western portion of Himalayan foothills and considered 
as an oldest oil producing basin(Fig.1). Joyamair structure is located in the Potwar Region and 
producing hydrocarbon from sedimentary strata that ranges from Cambrian to Tertiary time. 
Eocene tight fractured Sakesar Limestone is spread over Upper Indus Basin, Pakistan. 

The present study is used for identification of subsurface fracture pattern of old fields in the Potwar 
Basin by the interpretation of conventional logs (Resistivity log, sonic log, Density log) without 
image log. 

Figure 1: Tectonics of Northern thrust zones of Pakistan
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Theory / Method / Workflow 

Different Petrophysical methods are used for the identification of subsurface fractured rocks. The 
steps involved in this research are following: 

 Surface fractured measurement by circle inventory method
 Finding the SPI (Secondary porosity Index) by using cross plot shown in (Fig. 2).
 Check the curves responses of different logs including resistivities, sonic, gamma ray,

density, PEF etc where SPI is good (Fig. 3).
 Cross check these results with Image log and surface information.

Conclusions 

Conventional well logs provide reliable results of fractured limestone; however, presence of 
fracture affects all the conventional logs. Separation between the resistivities curves with 
increasing DT may be the indicator of fracture in this present study. Identification of fractures from 
well logs are confirmed by image log. This method is reliable in brown fields of Upper Indus Basin 
where image logs did not run. 
The study provides the identification of fractures from conventional logs in the absence of hightech 
log data (Image log).  
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Figure 3: Fractured Zones Figure 2: Secondary Porosity Index (SPI) 


