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Summary 

 

3D seismic-based reservoir characterization in a 

compressional regime proved to be a challenging task 

due to ambiguity of seismic data quality specifically 

in the anticlinal areas where reflectors are generally 

discontinuous and have low amplitude. In the 

absence of continuity of reflectors, seismic-based 

analysis could not be carried out with confidence. 

Log motif-based high-resolution sequence 

stratigraphic approach was adopted to understand the 

dispersal nature of newly discovered sands in the 

lower part of Middle Bhuban Formation in Konaban 

Field, Tripura, India. Available 2D seismic lines 

having good S/N and better continuity are used to 

visualize a better structural trend and to validate the 

outcome of the study resulting in predictive 

exploration of hydrocarbon bearing sand bodies.  

 

Introduction 

 

The present study area is the Konaban Field which is 

the northern culmination of Rokhia Structure. Rokhia 

structure is an elongated gently folded, doubly 

plunging, asymmetrical anticline, trending NW-SE to 

NNW-SSE and is the westernmost extension of 

Frontal Folded Belt of Tripura, India (Figure 1).  

 

 
Figure 1. Geological map of Tripura showing location of Konaban 

Field in Rokhia Structure (Firoze Dotiwala et al, 2000). 
 

Konaban Field has an area of 33 SKM. It is bounded 

by gas bearing structures of Agartala Dome in the 

East, the Titas Structure (Bangladesh) in the North 

and North-West and the Saldanadi Field 

(Bangladesh) in the South. A total of 39 wells have 

been drilled in Konaban Field out of which 34 wells 

are gas producers. 26 pay sands are established 

within Bokabil, Upper Bhuban and Middle Bhuban 

Formations (Figure 2).  

 

 
Figure 2. Stratigraphy of Tripura-Cachar area (D.S.N. Raju et al, 
2009). Yellow shade shows penetration up to Lower Bhuban 

Formation in few wells of West Tripura.  Gas producing 

Formations are higlighted in red. 

 

The recent discovery of commercial pay sands KP-

M, KP-N, KP-O, KP-P and other deeper sands has 

additionally increased the prospectivity perception in 

the lower part of Middle Bhuban Formation in the 

northern part of Konaban Field in wells RO-A, B, C 

and D and have opened up new corridors of interest 
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from hydrocarbon exploration point of view in 

Konaban Field (Figure 3). 

 
Figure 3. Prospectivity perception of lower part of Middle Bhuban 

Fm in wells RO-A and RO-B. 

 

Konaban Field being a compressional anticlinal 

regime, 3D seismic-based reservoir characterization 

proved to be a challenging task due to ambiguity of 

seismic data quality specifically in its crestal and 

western parts where reflectors are generally 

discontinuous and have low amplitude (R.C. Uniyal 

et al, 2008). Seismic-based analysis was attempted 

but could not be carried out with confidence in the 

absence of good reflectors. The current study is an 

attempt to adopt a sequence stratigraphic approach 

for understanding the facies dispersal and lithological 

heterogeneity of equivalent deeper sands in Konaban 

Field. The structural disposition in the crestal part of 

Middle Bhuban Formation is further envisaged to 

enhance the entrapment mechanism. Available 2D 

seismic data were utilized to validate the structural 

trend and corroborate the outcome of the approach. 

 

Methodology 

 

In the present study, high-resolution sequence 

stratigraphic approach was adopted to bring out an 

understanding of facies dispersal and lithological 

heterogeneity in the lower part of Middle Bhuban 

Formation. Log motifs of twelve available deep 

exploratory wells in Konaban Field which have fully 

or partially penetrated these deeper pay sands in the 

lower part of Middle Bhuban have been used to 

decipher the depositional sequences of discrete sand 

bodies (Figure 4). Available core data, 

sedimentological studies and lab reports were also 

incorporated. 

 

As per Petroleum System and Sequence Stratigraphic 

Report (PSSS Report of A&AA Basin, 2007), the 

Mio-Pliocene sediments in Tripura Fold Belt area are 

broadly classified into two-second order sequences - 

first 2nd order and second 2nd order foredeep 

sequences. Bhuban Formation constitute the 2nd 

Order TST within the first 2nd order sequence in a 

foredeep setting.   

 

Middle Bhuban Formation in Konaban Field was 

undifferentiated by previous workers. A 3rd order 

sequence boundary SU_3 corresponds to the 

lithological boundary between Upper Bhuban and 

Middle Bhuban Formations. 

 

  
Figure 4. Wells penetrating/ partially penetrating newly discovered 

pays KP-M, KP-N, KP-O, KP-P in Konaban Field  

 

To understand the spatial dispersal of these sand 

bodies, Middle Bhuban is differentiated into five 

units on the basis of three 3rd orders  flooding 

surfaces -  MB-1, MB-2, MB-4 and one 3rd order 

regressive surface MB-3 which are conspicuous in 

the entire study area (Figure 5).  

 

A reference surface MB-1A which coincides with the 

basal sand-shale contact of the newly designated sand 

NS-B is taken as the lower bounding surface of 

Middle Bhuban. MB1-MB1A pack embraces the 

newly discovered pay sands KP-M, KP-N, KP-O and 

KP-P, NS-A and NS-B and their equivalents in entire 

Konaban Field. 
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Figure 5. Sequence stratigraphic classification of Middle Bhuban. 

 

 

A sequence stratigraphic-based North to South 

structural correlation profile has revealed a gradual 

rise in the structural disposition of Middle Bhuban 

Formation from RO-A in the North to well RO-I in 

the southern part of Konaban. 
 

 
Figure  6. A North to South structural correlation profile showing 
gradual rise in the structural disposition of Middle Bhuban 

Formation from RO-A in the North to well RO-I. 

 

Gas bearing pay sands KP-M, KP-N, KP-O, KP-P 

and their equivalents and other deeper sands NS-A, 

NS-B in wells RO-A, RO-B and RO-C show gas 

indication in well RO-H during drilling. In well RO-I 

in the southern part of Konaban Field, the previously 

designated deeper sand bodies in the lower part of 

Middle Bhuban which produced feeble gas are found 

to be equivalent to KP-O and KP-M pay sands 

(Figure 6). 

 

A SW-NE structural correlation profile has shown 

gradual rise in the structural disposition from well 

RO-E in the North-East to well RO-K in the South-

West part of Konaban Field. Equivalent packs of 

these deeper sands produced feeble gas at well RO-I 

close to the crestal part of Konaban (Figure 7). 

 

Available 2D seismic data lines TR32-W, X, Y and Z 

traversing through Konaban Field exhibit better 

signal-to-noise ratio (S/N) and reflection continuity 

than 3D data at Middle Bhuban and Lower Bhuban 

 

 
Figure  7. A SW-NE structural correlation profile revealing gas 

indication in well RO-I close to the crestal part. 
 

levels. 2D seismic lines TR32-X and TR32- Z (Figure 

8) validated the structural rise in the southern part of 

Konaban Field at Middle Bhuban level as was 

brought out by sequence stratigraphic analysis.  

 

 
Figure 8. TR 32-Z and TR32-X 2D Data showing structural 

disposition in Konaban Field (TWT Structure Map Middle Bhuban 

Showing 2d Lines. Map not to scale). 

 

A contour map of Upper Gas Sand in Saldanadi 

Field, Bangladesh (Prokash Dey et al, 2016) which is 

close to Middle Bhuban top is also incorporated to 
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corroborate the structural continuity of Middle 

Bhuban Formation south of Konaban Field (Figure 

9).  

 

 
Figure 9. Contour map of Upper Gas Sand in Saldanadi Field, 

Bangladesh (Prokash Dey et al, 2016) which is close to Middle 
Bhuban top 

 

2D seismic lines also enable the visualization of 

additional data continuity in the western part of 

Rokhia-Konaban Structure (Figure 10).  

 
 

 

 
Figure 10. 2D seismic line TR32-W showing better data coverage 

than 3D seismic in the western part of Konaban Field. 

 

Net sand thickness map for MB1-MB1A unit has 

been prepared to visualize and understand the 

distribution of reservoir sand facies (Figure 11). 

Provenance is envisaged to be from the North to 

NNE directions of the study area. Net sand thickness 

of 80 m is encountered around wells RO-A and RO-

B. Pay sands KP-M, KP-N, KP-O and KP-P are 

either gas producers or have given gas indication. 

Newer sands designated as NS-A and NS-B are gas 

bearing in well RO-B. On the basis of log motifs and 

core data analysis, it is inferred that the sediments 

were deposited in a delta front part of a tide-

dominated deltaic setting (Figure 11). Dominantly 

fine-grained sandstone with shaly intercalations, 

parallel to sub-parallel and oblique surfaces probably 

representing cross-stratification in an irregular pattern 

which are indicative of tidal deposits are seen. 

Previous work by Hori K., Saito Y. (2007) and 

Goodbred S., Saito Y. (2011) have propounded 

similar sand-geometry setup associated with channel 

mouth bars (tidal ridges) for tide dominated deltas 

(see inset in Figure 11).   

 

 
Figure 11. Net sand thickness map for MB1-MB1A unit. Inset map 

after Hori K., Saito Y. (2007) and Goodbred S., Saito Y. (2011). 
 

The extension of these elongated sand ridges with 

intervening tidal channels, perpendicular to the paleo-

shoreline aided with a better structural disposition are 

envisaged to be a good location for exploration of 

hydrocarbon bearing equivalent pay sands in the 

southern part of Konaban Field. 

 

A schematic 2D seismic guided well-based structure 

contour map at the top of MB1surface (Figure 12) 

and a corresponding schematic geological cross-

section along wells RO-I and RO-J (projected) 

traversing through the crestal part in a NE-SW 

direction demonstrated a good structural disposition 

and facies distribution in the southern part of 

Konaban Field (Figure 13). Wells RO-H and RO-I 

closest to the crestal part produced feeble gas from 

these equivalent sands. The structural disposition of 

point P1 in the crestal part is envisaged to be 

hydrocarbon bearing in these equivalent sands.  

Additionally, reservoir potential of upper part of 

Lower Bhuban Formation in Konaban Field could 

also be explored at this location. 
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Figure 12. Structure contour map at the top of MB1surface  

 

 

 
Figure 13. Schematic geological cross-section along point P1, 

wells RO-I and RO-J. (Section shown in dotted-red line in Figure 
12). 

 

Conclusions 

 

High-resolution sequence stratigraphic approach has 

brought out depositional model and facies dispersal of 

discrete sand bodies in the lower part of Middle 

Bhuban Formation in Konaban Field. It also revealed 

the structural rise in the southern part of Konaban 

Field and is validated with 2D seismic data lines 

TR32-W, X, Y and Z. 2D seismic lines also enable 

the visualization of additional data continuity in the 

western part of Rokhia-Konaban Structure.  

The study has brought out a structurally favourable 

position at the crestal part of Middle Bhuban to 

explore the southern extension of pay sands 

equivalent to KP-M, KP-N, KP-O, KP-P and other 

deeper sands in the lower part of Middle Bhuban 

Formation.  Success in deeper sands is envisaged to 

add significant reserve to cater to the need for 

hydrocarbon production commitment and establish 

true production potential of the field. 
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