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Summary 

Sparse Layer Inversion (SLI) (Zhang et al. 2011) involves a sparse reflectivity solution in the reconstruction of 
seismic traces. This inversion methodology is an extension of Sparse Spike Inversion (SSI) and it does not 
discriminate against beds being thin, thereby increasing vertical resolution as compared to SSI inversion. Our paper 
describes an application of SLI in deciphering reservoir heterogeneities of thinly laminated intracratonic lacustrine 
turbidite system at Vijaya –Vandana Field, Barmer Basin, India. 

Introduction 

The Barmer Basin is an intra-cratonic Tertiary rift basin located in the western part of India. Trending NNW-SSE, 
the Barmer Basin is imprinted over the Mesozoic (Greater Indus) Basin and contains Jurassic to Recent sediments 
overlying Proterozoic Basement. The Tertiary sequence of Barmer Basin evolved contemporaneously with that of 
the Cambay Basin and contains typical  lacustrine depositional systems.  Cairn’s first exploration campaign (1999-
2008) in the Block resulted in discovery of 25 oil and gas fields, including one of the largest onshore discoveries in 
India, Mangala field. The present study area, Vandana and Vijaya (V&V), is located in the central part of Barmer 
Basin, close to the Eastern basin bounding fault. 

Challenge 

Twelve E&P wells have been drilled so far in V&V area, encountering more than 1.5 km of Barmer Hill Formation 
containing six major clastic reservoirs (Fig A) within ambient porcellanite/mud sediments. These clastic turbiditic 
channels have multi-stacked reservoir facies with variable and complex lithologies. Detailed core logging integrated 
with legacy seismic has revealed that the proximal V&V area is dominated by deep water channel systems, and the 
distal areas dominated by fan/lobe systems. Coarse-grained sediment input into the basin is sourced from the east, 
and channel systems are orientated broadly NE-SW but swing to the south due to the regional slope. Proximal 
channel systems are characterized by relatively amalgamated coarse grained event beds overlain by heterolithic 
intervals. Individual reservoir units are thin (~6 to 8m) and are unresolved in conventional seismic data. Though the 
legacy seismic data has provided broad fairways but individual sand/unit mapping and internal architecture 
determination was not possible. As thin perched water sands were encountered within the reservoir interval, so it 
was critical to at least detect and if possible resolve and map those thin reservoir intervals for future appraisal 
prospective.  The cumulative in-place volume for the reservoir pools is considerable; characterizing the variable 
lithofacies holds the key for successful V&V Appraisal & Development.  

Methodology: Sparse layer Inversion 

SLI is a sparse reflectivity inversion process parameterized to resolve layers thinner than tuning thickness. SLI treats 
the seismogram as a superposition of layer responses. Applying the sparseness criterion to layer responses rather 
than individual interface responses as is done in conventional Sparse Spike Inversion, produces a sparse reflectivity 
inversion that does not discriminate against thin layers. Inversion uncertainty is constrained by using information 
from high resolution spectral decomposition (Puryear et al. 2012) of the seismic traces. The inversion is performed 
trace by trace, with no continuity constraints or other spatial conveyance of information. Thus, lateral continuity of 
the results is an indication of the stability and robustness of the algorithm. 
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Data Analysis & Results 

Vintage 3D seismic data over the V&V field, acquired in 2005 and PSTM processed, has limited vertical resolution, 
which introduces uncertainties to reservoir delineation. To improve resolution, we performed Sparse Layer Inversion 
(SLI) of the seismic data. The inverted data has considerably increased effective bandwidth (Fig E), and consequent 
higher resolution (Fig B) yielding in reservoir scale mapping (Fig C). Results were validated by well-seismic ties. 
Seismic attribute analysis coupled with visualization techniques including opacity controlled sculpting and spectral 
decomposition were used for detailing the reservoir distribution (Fig D) with greater confidence. Observed reflection 
anomalies were calibrated and integrated within the broad geological framework of the V&V area, yielding insights 
into the architectural elements of these units, and enabling assessment of the upside potential of the reservoir 
accumulations. Incorporating the high resolution SLI seismic data will provide a paradigm shift to the development 
plan for the V&V reservoirs by reducing key uncertainties in assessing the huge in-place reserves.   

 

Fig A: Discovered reservoir pools in V&V area 

 

 

Fig B: Section Comparison (Legacy Vs SLI)   
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Fig C: Thin Bed mapping in SLI   

                    Fig E: Spectral comparison (Input Vs Output)                           
Fig D: Detail Geomorphology (Legacy Vs SLI) 
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