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Summary 
 

Barmer basin located in the NW India is a prolific 

petroliferous basin with major discoveries in 

structural plays namely Mangala, Aishwariya and 

Raggeshwari fields. Two phases of rifting have been 

established so far through chemostratigraphy and 

ZFTA dating across this intra-cratonic rift basin. 

High poro-perm Paleocene age Fatehgarh and early 

Cretaceous age Ghaggar Hakra formations are two 

main producing zones in the northern part of the 

basin (Figure 1). Integrated geoscientific studies 

including well-calibrated seismic facies tied with 

outcrop reveals the dominant reservoir fairways for 

the two target intervals in the north. In this study a 

holistic approach has been adopted to identify 

potential high impact stratigraphic entrapments in the 

northern part of the basin to chase high quality 

Fatehgarh and Ghaggar Hakra reservoirs. 

 

Introduction 

 

The current study area is located in the northern part 

of the basin in and around the Aishwariya producing 

field (Figure 2). Ghaggar Hakra formation in the 

Aishwariya field has been interpreted as braided 

mult-storied, blocky channel sands whereas 

Fatehgarh has been interpreted as meandering single 

storied channel complex with dominantly NE-SW 

feeder system patterns. Dhandlawas formation 

sandwiched between these two formations is 

primarily interpreted as Deccan derivatives and 

described as “white sand” in core because of absence 

of oil strain in this rock (Figure 1). The formation 

above it named as Barmer Hill is a proven multilevel 

turbidite play south of Aishwarya, but of poorer 

quality because of different provenance and 

cementation history than that of Fatehgarh and 

Ghaggar Hakra. A systematic approach and 

application of different fit for purpose geophysical 

toolbox has been adopted for identifying the possible 

Fatehgarh Lake and establishing different elements of 

this stratigraphic play system. 

 

Geological background  

 

The Barmer basin is a closed, intracontinental, 

lacustrine failed rift, although biostratigraphic data 

from outcrop and wells indicates that the basin was 

probably intermittently connected at times of sea 

level highstands to marine waters via either the 

Cambay Basin to the south or the Rann of Kutch to 

the southwest, temporarily forming a large, shallow 

estuarine embayment. At least 6 major tectono-

stratigraphic events have caused relative lake level 

falls and subsequent translation of clastic 

progradation basin-ward into deep, syn-rift 

asymmetric troughs. Up to 6 km of Tertiary and 

Mesozoic sediments have been preserved in the 

southernmost portion of the basin. Prolific source 

rocks occur in the Barmer basin from the Mesozoic 

through Eocene strata. Tectonically, the basin is 

divided into a northern and a southern province. The 

northern province has undergone inversion and 

erosion, and has not been buried as deeply as the 

southern part of the basin. Kerogen kinetics of the 

major source facies in the north is substantially 

different from those in the south; the same story is 

true regards the present day and paleo-heat flows. 

These differences have made the northern part of the 

basin predominantly an oil mature province and the 

southern part of the basin a mixed oil and gas mature 

province. The prolific Paleocene Fatehgarh 

Formation contains the bulk of  barrels of STOIP 

identified to date in the basin but other reservoirs 

from the Mesozoic to the late Tertiary are common 

and may yield significant future resources additions. 
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Figure-1: Generalised tectono-stratigraphy of Barmer Basin 

 

 

 

Figure-2: Barmer Basin Structural Architecture 
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Figure-3: Fatehgarh isopach overlaid with fault patterns 

 

 

 

 

 
Figure-4: a) Fatehgarh N/G variation overlaid with isopach and b) Ghaggar Hakra N/G variation overlaid with 

isopach 
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Methodology 

 
A regional to local scale approach has been 

considered to establish the play concept. Emphasis 

has been given to establish the Gross Depositional 

Environment (GDE) (Figure 5) of Fatehgarh and 

Ghaggar Hakra followed by well-calibrated seismic 

geomorphology based interpretation and visualization 

to identify the probable turbidite play  (Figure 6). 

 

 
Figure-5: Fatehgarh Gross depositional map 

Figure-6: Fatehgarh fan play model 

Fatehgarh and Ghaggar Hakra GDE 

A systematic approach incorporating core, well log 

and seismic correlation, and chemostratigraphy has 

been used to separate the Paleocene age Fatehgarh 

and Early Cretaceous age Ghaggar Hakra units (both 

in log and seismic scale), which were historically 

considered as a single depositional unit. 

 

Regional fault patterns tied with the rifting history of 

the basin were also worked out in order to understand 

the active fault systems controlling depositional 

patterns. The study reveals the overlapping footprint 

of approximately N-S and E-W fault patterns (Figure 

3), out of which the E-W fault patterns are the oldest 

and probably governed the Fatehgarh and Ghaggar 

Hakra deposition, whereas the N-S faults were 

mostly active subsequent to Fatehgarh deposition and 

mostly during deposition of Barmer Hill (Figure 1). 

Detailed well facies analysis reveals that Fatehgarh 

unit consist of a Lower Fatehgarh volcanogenic unit 

(Deccan derivative), followed by the Fatehgarh 

Fluival unit and a basin scale flooding unit at the top. 

Well facies analysis (N/G) (Figures 4(a)) of the 

Fatehgarh fluvial unit suggests a decreasing trend in 

the eastern and western side from north to south, tied 

with the seismic derived thickness map (Figure 3) 

probably indicating the change of facies from fluvial 

to lacustrine across the older trend faults (Figures 5 

and 6 ) 
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Fatehgarh lake and probable turbidite facies 

identification 

Basin scale well-tied seismic mapping has been 

carried out to separate out the gross Fatehgarh and 

Ghaggar Hakra units. It was then followed by a 

seismic attribute/character based sequence 

stratigraphic approach to identify the probable 

undrilled deep lake turbidite facies (Figures 7 and 8). 

Stratimagic based unsupervised waveform 

classification, RMS amplitude extraction and in some 

areas specific spectral decomposition have been 

carried out to unravel the play areas.  

 

Study results and interpretation 

As most of the wells were drilled in the structural 

plays of the fluvial area (Figure 6), a systematic 

scanning of seismic facies near the GDE defined 

Lake area was critical to understand the presence of 

probable lake margin to deep lake seismic facies 

tying the probable fluvial feeders (Figures 6 and 7).  

 

Study reveals many such deep water fan geometries 

with multiple lobes of seismic character both in 2D 

and 3D seismic visualization (Figures 7 and 8) giving 

confidence to the presence of this turbidite bodies in 

the deep Fatehgarh Lake. Some of this seismic 

signatures were then benchmarked to some global 

giant discoveries in the recent past (Figure 9). 

 

Currently work is ongoing to mature some of these 

large strati-structural prospects drill ready and de-risk 

different play elements of these prospects.  This play 

has the capacity to become a game changer for the 

basin in the near future. 

 

 

  

 

Figure-7 a) Turbidite facies flattened on Fan Base and b) Waveform classification showing possible feeder and fan 

geometries

 
Figure-8 Identified Fan bodies, western side of the basin 

 

Conclusions 

 

Over the last decade deep water turbidite systems 

have provided some significantly large discoveries 

across the globe in both passive margin as well as rift 

basins. Barmer basin having the prolific source rock 

and excellent reservoir quality history across the 

basin is no different. With some major structural 

discoveries under the belt, the current focus in this 

low-for-long crude oil price scenario is to find 

potentially big discoveries with good quality 
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reservoirs. A Fatehgarh turbidite system might be one 

such high impact play types in offer in the coming 

future. 

 

Figure-9: Global analogue study comparing seismic signatures across a proven turbidite system in Falkland basin 
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