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Summary 

The study area lies in the western part of Rajasthan in the 

Jaisalmer basin. An integrated geoscientific review has 

been carried out based on newly acquired 3D seismic data 

and all available geoscientific data for better 

understanding of the hydrocarbon prospectivity of the 

area. A total of 3 wells drilled in the study area have been 

used in the present study. As some of the structural 

closures within the study area have already been drilled 

based on 2D seismic data of old vintage. The main 

objective of the study aims to identify prospects with 

accumulations in both structural as well as stratigraphic 

traps based on 3D seismic data with special focus on 

stratigraphic prospects identified on the basis of primarily 

attribute anomaly in addition to conventional structural 

prospectivity. It is worthwhile to mention that since the 

numbers of structural closures are limited, exploration for 

stratigraphic traps is the need of the hour, for the study 

area in particular and the basin in general. 

With the above objectives in mind, the following workflow 

has been adopted for evaluation of prospectivity of the 

area: 

I. Integrate and analyze all the information available in the 

area such as well data, old vintage seismic data and 

recently acquired 3D seismic data 

II.Carry out detailed structural mapping of different

formations in the area. 

III. Identify prospects and leads for exploratory drilling

based on structural and stratigraphic considerations. 

Introduction 

The block measuring 1517 Sq km is located within the 

Jaisalmer Basin, which forms part of a prolific 

hydrocarbon province, comprises major part of the 

Rajasthan shelf. The 1500 Sq. km. of 3D Seismic and 

approximately 100 Sq. km. of High Resolution 3D 

Seismic data has been acquired in the block. An integrated 

geoscientific review has been carried out based on newly                                                                                                    

3D seismic data and all available geoscientific data for 

better understanding of the hydrocarbon prospectivity of 

the area. A total of 3 wells drilled by OIL within the study 

area have been used in the present study. As some of the 

structural closures within the study area have already been 

drilled based on 2D seismic data of very old vintage, the 

present study aims to identify prospects with 

accumulations in both structural as well as stratigraphic 

traps based on 3D seismic data with special focus on 

stratigraphic prospects identified on the basis of primarily 

attribute anomaly in addition to conventional structural 

prospectivity. An index map of the study area is presented 

as Fig-1. 

Fig 1: Index Map of the Study Area 

Geology of the Study Area 

The block is located within the Jaisalmer Basin, which 

forms part of a prolific hydrocarbon province, comprises 

major part of the Rajasthan shelf and occupies an area of 

about 50000 Km². It extends to the Mari region of Pakistan 

and forms part of the Indus Basin. Tectonically, the 

Jaisalmer basin constitutes part of the shelf portion of the 

Indus geosyncline. It is separated from Bikaner-Nagaur-

Bikaner basins by Pokhran-Nachna high to the northwest 

and Barmer basin by Barmer-Birmama-Nagar-Paikar high 

in the south. The Central part of the basin is traversed by 

pronounced NW-SE trending regional step faulted high 

zone from Jaisalmer to Mari. This high divides the basin 

into three parts. To the northeast lies the monoclinal 

Kishangarh sub-basin and to the south and south west 

Shahgarh - Miajlar sub-basin. The sedimentary cycle 

started with the deposition of Permian shallow marine 

Karanpur formation and tectonic evolution of Indus shelf 

was initiated. The Triassic and Early Jurassic phase 

indicated a major regression and deposition of 

predominantly fluvial to brackish deltaic clastics 

represented by Shumarwali and Lathi formations. During 

middle Jurassic a stable shelf came into existence and 

deposition of thick carbonate (over 1200 m) took place 
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followed by clastics of Baisakhi and Bedesir formations 

under shallow marine conditions. With further regression, 

Pariwar Formation of the lower Cretaceous age was 

deposited. The next phase of sedimentation started with the 

deposition of shallow marine Habur and marine Goru 

formations. During Upper Cretaceous to Lower Paleocene, 

a major uplift took place resulting in the erosion of 
cretaceous sequence along the axial high and basin margin. 

In the Early Paleocene to Middle Eocene, transgression 

continued and deposition of Sanu, Khuiala and Bandah 

Formations took place. Subsequently, the axial zone 

experienced intense compressive tectonics causing folding, 

faulting and uplift. The regional geological map of the area 

is given in Figure-2. 

Fig 2: Regional Geologic Map of the Area 

Stratigraphy 

The Phanerozoic stratigraphy of Western Rajasthan started 

with the deposition of Paleozoic rocks on Neo-Proterozoic 

Malani Volcanics/Basement Rocks. The lowermost horizon 

in the Jaisalmer region is the Lathi Formation, which is of 

Jurassic age and named after Lathi village (Table-1) on the 

Pokhran-Jaisalmer road. This horizon comprises a fluvial 

sequence of conglomerate and sandstone. The sandstone 

comprises several silicified land plant fossils (Das Gupta, 

1975). After deposition of the Lathi Formation, a marine 

transgression occurred and the Jaisalmer basin was formed. 

Marine sedimentation began with the Jaisalmer Formation, 

followed by the Baisakhi, Bedesir, Pariwar and Habur 

(Goru) Formations. The Tertiary sequence in Jaisalmer 

basin is represented by the Sanu, Khuiala, Bandah and 

Shumar Formations. The generalised stratigraphy of 

Jaisalmer Basin is given in the Figure-3 below. 

Fig 3: Stratigraphy of Jaisalmer Basin 

Petroleum System: 

Source Rocks/Maturity 
Hydrocarbon source sequences, ranging in age from 

Jurassic to Eocene contain fair percentage of organic matter 

(TOC 1-2% in the Goru, Pariwar, Baisakhi and Bedesir 

formations), which is predominantly terrestrial in origin. 

Subordinate amounts of algal amorphous organic matter are 

also present.  Kerogen generally belongs to Type III (with 

minor amount of Type II and Type I at places) and is gas 

prone.  Organic matter in the Pariwar Formation has 

vitrinite reflectance in the range 0.97 to 1.04. Both Permian 

and the Late Jurassic – Early Cretaceous source rocks in the 

Jaisalmer Basin reached oil-generating maturity, but as 

uplift increasingly occurs progressively from south-east to 

north-west across the area the source rock kitchens were 

progressively deactivated. The expected play type in within 

the study area is given in the Figure-4 below: 

Fig 4: Expected Play type within the Study Area 
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Reservoir: 

In the Jaisalmer Basin, reservoir quality has been 

recognised as the Pariwar sandstones (average net reservoir 

porosities range from 1623%), Lower Goru sandstones 

(Up. Lower Goru porosity range from 11  19%, porosities 

in the Lr. Lower Goru range from 13  26%) and 

Sanu/Khuiala sandstones of the late Paleocene and early 

Eocene (Sanu clastics are estimated at 2324% with 

maximum porosities over 25%) (Khuiala Formation are 

estimated in the range 9  14% but can range over 20% in 

the cleaner limestones). Other Tertiary reservoir quality 

intervals occur in the Lower Bandah Limestones (18  20% 

range with maximum porosities indicated to range over 

25%) and Khuiala Limestones.  

 

Trap: 

In the Jaisalmer Basin, three possible mechanisms may 

have trapped hydrocarbons i.e., Paleocene extensional fault 

blocks with Cretaceous age reservoirs,  Late Tertiary 

transpressional reactivation of existing faults and Early 

Tertiary stratigraphic subcrop of Sanu and Goru beneath 

Base Khuiala. 

 

Methodology: 

 

The total of 1490.76 Km² of 3D seismic data and 108 Km² 

of HR 3D data has been acquired within the Block. 

Subsequently, the same has been processed by state of the 

art processing techniques. The processed data has been 

interpreted by integrating the available well and 

geoscientific data. Well / Checkshots are very limited in the 

study area. Fair attempts, however, have been made with 

the velocity survey (Checkshot) data and sonic log data of 

the drilled wells in the block area have been used for time 

depth relationship. The well to seismic correlation is good 

which has helped in mapping seven stratigraphic levels 

starting from Basement to Intra Mesozoic. Then,Two way 

time grids were converted to depth grids using seismic 

stacking velocity which were again converted to average 

velocity.  All these depth surfaces and velocity grids were 

calibrated with the key wells depth. 

 

It is evident from structure contour maps, that the structural 

disposition in this region is characterised regionally by 

NNW-SSE trending Ramgarh fault which is continuous in 

the area. The area is also affected by number of N-S & NE-

SW trending intersecting splay/normal faults which are 

more prominent in the western part of the Ramgarh fault. 

The structural development at different stratigraphic levels 

is more or less conformable. It has been observed during 

the study that the most of the faults (except the Ramgarh 

fault system) have limited areal extent & displacement and 

has not affected the shallower reflectors. In general, beds 

are dipping to the north-northwest to southwest direction. 

Stratigraphic Prospects based on Seismic Attribute 

Analysis 

In work methodology, stratigraphic plays like truncation of 

beds against unconformities, pinch-outs, changes of 

lithology within the formations etc. associated with seismic 

attributes related to direct hydrocarbon indication are 

identified. The primary seismic attributes used are acoustic 

impedance, seismic refection strength, integrated seismic 

reflection amplitude, instantaneous phase & frequency and 

sweetness (function of amplitude and frequency) etc. AVO 

and simultaneous inversions studies towards finding 

signatures of possible hydrocarbon presence inside the 

reservoir could not been carried out as the data are not 

amenable for the same. There are three (3) nos. of 

stratigraphic prospects at various levels has been identified. 

Descriptions of these identified prospects are given below: 

Prospect-A: This prospect is associated with high negative 

reflection amplitude (sort of ‘Bright spot’). There is a 

distinct high negative amplitude reflector in Goru top level 

which is truncating against Base Tertiary unconformity 

(620-660 ms). Goru Formation is of predominantly sand & 

shale alterations. Log-data of drilled wells indicate that 

significantly porous & hydrocarbon bearing sands in Goru 

Formation have low acoustic impedance than overlaying 

shales. The acoustic impedance section of In-line shows the 

probable hydrocarbon bearing sands related high (negative) 

amplitude reflector indicated by relatively low impedance 

signature (geologic bed) marked in the section. Other 

attributes like Reflection strength and sweetness are also 

corroborating the probable hydrocarbon presence in sands 

within Goru Formation. All the figures showing seismic 

attributes like Acoustic impedance, horizon based 

Impedance and sweetness are presented in Figures 5Ato 

5C. 
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Fig.5A Acoustic Impedance Section 

Fig.5B Horizon based Impedance Slice 

Fig 5C Sweetness Section along the in-line 

Prospect-B: This prospect is in upper part of Pariwar level 

and is associated with high negative reflection amplitude 

(sort of ‘Bright spot’) which is truncating against the Base 

Tertiary unconformity. Acoustic impedance section the 

probable hydrocarbon sands pertaining to this prospect are 

indicated as the relatively low impedance signature 

(geologic bed) at 300-400ms. Reflection strength and 

sweetness attributes also corroborate presence of probable 

hydrocarbon bearing sands pertaining to this prospect. The 

area extent of probable hydrocarbon bearing sands is 

estimated at around 4.46 Km². All the figures showing 

seismic attributes like Acoustic impedance, reflection 

strength and sweetness along with seismic section are 

presented in Figures 6A to 6D 

Fig.6A Seismic Section along In-line direction 

Fig 6B Reflection Strength along the in-line 

Fig 6C Acoustic Impedance section shows low & high 

impedance lithologic sequences 
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Fig 6D Sweetness section along the Inline direction 

Prospect-C: The prospect is associated with high negative 

reflection amplitude (kind of ‘Bright spot’) in the upper 

part of Pariwar Formation. There is a high negative 

amplitude reflector truncating against Base Tertiary 

unconformity surface at upper part of Pariwar level (300-

350 ms). In support of hydrocarbon prospectivity various 

seismic attributes like Acoustic impedance, reflection 

strength, sweetness and instantaneous phase are attempted. 

Acoustic impedance shows relative high & low impedance 

geologic beds. The Pariwar Formation is predominantly of 

sand & shale alterations. Relatively low impedance 

geologic beds are likely to be the porous or hydrocarbon 

bearing sands. A probable hydrocarbon bearing sand within 

Pariwar upper Level is nicely depicted in the acoustic 

impedance section and existence of probable hydrocarbon 

bearing sands is also corroborate by relatively high values 

of reflection strength and sweetness. These distinct 

characteristics are associated to fault boundaries and are 

appeared to have relatively low frequencies. All these 

indicate probable hydrocarbon presence in the traps 

associated to the faults in Pariwar Formation. All the 

figures showing seismic attributes like Acoustic 

impedance, reflection strength and sweetness along with 

seismic section are presented in Figures 7A to 7D.        

Fig.7A Seismic Section along In-line direction 

Fig 7B Acoustic Impedance section shows low & high 

impedance lithologic sequences 

Fig 7C Reflection Strength along the in-line 

Fig 7D Sweetness section along the Inline direction 
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Results: 

The study area is bounded by established Up. Jurassic - 

Cretaceous - Eocene (Baisakhi-Bedesir/ Pariwar/ Goru 

/Sanu/Khuiala) producing gas fields of. An integrated 

geoscientific study using newly acquired 3D seismic and 

well data has been carried out to identify both structural & 

stratigraphic prospects for exploratory drilling targeting 

mainly Baisakhi-Bedesir, Pariwar, Goru, Sanu & Khuiala 

Formations. 

Based on the integrated interpretation and composite 

review, these startigraphic traps have been identified for 

probing the hydrocarbon prospects in Baisakhi-Bedesir, 

Pariwar, Goru & Khuiala Formations.  

The proposed locations are based on both structural as well 

as stratigraphic merit. It is to be mention that the log 

interpretation and testing results from the drilled wells 

falling within similar seismic attribute anomaly have 

encountered hydrocarbon-bearing sands at the respective 

levels. This further validates the stratigraphic prospects 

within similar anomalous seismic attribute zones in terms 

of hydrocarbon prospectivity.  

Conclusions: 

This interpretation of the data has resulted in identification 

stratigraphic prospects within Baisakhi-Bedesir, Pariwar, 

Goru & Khuiala Formations. This has also redefined 

already explored areas (Kalibar & Gamnewala) in terms of 

structural as well as stratigraphic configuration, which will 

help in further exploration. Detailed mapping has been 

done mainly for prospective formation boundaries 

pertaining to Baisakhi-Bedesir, Pariwar, Goru, Sanu & 

Khuiala formations and accordingly, Two Way Time maps 

were generated. The depth maps have been used for the 

probable prospect generation of the area. 
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