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Summary 

Present study is a successful attempt to envisage the 

depositional environment, reservoir delineation and 

hydrocarbon prospectivity analysis of Kunjaban field, 

West Tripura.  

Use of suitable combined amplitude and frequency 

attributes from well processed 3D seismic data along 

with electrolog facies and drilled well data analysis 

led to understanding the depositional environment 

and facies dispersal pattern. The study also led to 

optimization of exploratory leads for planning of 

further field exploration strategy.  

The present study have established the new/redefined 

depositional model as “Channel-Relict-Complex 

Model” which explain past successes and the 

negative surprises of Kunjaban field 

Introduction  

The present paper is a output of a study in Kunjaban 

area where it was difficult to carry forward 

exploration and development activities as most of the 

reservoirs are discrete in nature and laterally not 

connected/correlatable which made exploration more 

risky. Added to this geological complexity, relatively 

poor subsurface imaging, low frequency content and 

high random noise of the initially processed 3D 

seismic data was another issue mainly due to 

acquisition problems related to rapid urbanisation of 

Kunjaban area. The present study is based on 

reprocessed 3D seismic data, which shows a major 

improvement in data quality, subsurface imaging and 

conducive for seismic attribute analysis leading the 

authors to redefine the geological model. 

In view of the above situation an attempt was made 

to address uncertainty in lateral extension of 

reservoirs, dispersal patterns, depositional model and 

prospectivity analysis.   

A simple seismic multi-attribute (RMS, Sweetness, 

Spectral Decomposition, geobody extraction) study 

approach integrated with geological understanding of 

source, entrapment model and reservoir model 

became a breakthrough not only for establishing 

reservoir dispersal pattern but also in terms of 

prospectivity perception of the study area.  

Study Area 

The Kunjaban Structure is situated in the north 

western part of Tripura Fold Belt in Tripura State. 

The Kunjaban Structure is a subsurface feature which 

is confirmed by photogeological and seismic studies.  

Kunjaban structure is a homoclinal structure with 

gentle relief. In the vicinity of Kunjaban Field, gas 

producer Agartala Dome is in the south, towards the 

east is gas bearing Baramura field, towards north and 

towards west in Bangladesh the Habiganj and Titas 

structures are prolific gas producers (Fig. No. 1).  

 

Fig. No. 1: Showing Study area Kunjaban and 

Neighboring Fields   



The structure has assumed importance from 

hydrocarbon exploration point of view after the 

discovery of commercial gas in well WKU-B drilled 

in 2007. Till date thirteen wells have been drilled in 

Kunjaban Area including three development wells. 

 

Fig. No. 2: Base map showing drilled well status and 

Available Locations within Kunjaban Field.  

Existing Depositional Model and challenges 

In general, tide dominated deltaic environment is 

widely acceptable in Tripura Fold Belt area. The 

salient features of sedimentary succession in a tide-

dominated delta is heterolithic, with inter-bedded 

sands, silts, and clays and both fining and coarsening 

upward facies associations.  

In a tide-dominated delta, facies association in lower 

delta plain comprises fining upward succession 

starting with sand, cross-stratified sequence and 

intertidal mud-sand couplets. Whereas, delta front 

facies shows an upward-coarsening succession (Hori 

et. al. 2007, 2002a). Prodelta, the outer portion of the 

delta front include the sedimentary facies of fine to 

medium-scale bedding with wave ripples, hummocky 

and trough cross-stratification, some coarser 

sediments from turbidites, frequent sharp based 

erosional contacts formed by storm-waves. 

The sedimentological studies indicate that the Middle 

Bhuban sediments were deposited in pro-delta to 

delta front environment, whereas the Upper Bhuban 

sediments in the area were believed to be deposited in 

the mouth bar to distal bar to pro-delta regime. 

Lateral facies variation due to migration of 

environment is common in Western Tripura (Dutta 

et. al. 1995).  

The conventional core data studies from Kunjaban 

field suggests that Surma Group (Bokabil and 

Bhuban formations) sequences have been deposited 

under fluctuating flows (start/stop currents) 

conditions ranging from low to high energy tidal 

environment under marginal marine to lower deltaic 

regime with fluctuating sea level. Gradually the 

depositional environment changed to fluvial 

conditions during deposition of Tipam Formation.  

A typical tidal dominated deltaic environment is 

characterized by complex networks of tidal channels, 

distributary mouth bar, tidal bars, channel lobes and 

relicts which has inherent uncertainty in terms of 

lateral extension. Electro-facies analysis of wells 

drilled in Kunjaban Area suggests that lateral 

extensions of reservoirs are limited. This discrete 

nature of reservoir bodies’ serves difficulty in 

delineation of established pay sands over the area and 

involves exploration risk.  

The sustainability/pressure depletion of tidal 

dominated deltaic reservoir facies is additional risk 

due to rapid facies variation and uncertain areal 

extent.  

In this context, Kunjaban field with few exploratory 

successes (WKU-B & WKU-C) and negative 

surprises in development endeavor needed a thorough 

review of geological model to delineate already 

established pay sand/ new sands for establishing its 

true production potential. 

Present Study 

Methodology  

Preliminary analysis of re-processed 3D seismic data, 

seismic time slices have shown many bright 

amplitude packets viz stratigraphic features, cut-fills 

and remnant features (relicts) which seem to be 

promising from hydrocarbon point of view. Through 

study of these interesting features, using seismic 

derived attributes, electrolog facies analysis, inputs 

from drilled wells and geological understanding of 

the area leads refinement of depositional model, 

reservoir delineation and prospectivity analysis. 



Seismic Attribute Analysis 

In current study seismic attribute played a vital role 

in refining depositional model or stratigraphic frame 

work of the area. The mapping of seismic amplitude 

anomalies (channel and relict features) has become 

very difficult because of its discontinuous nature. 

Hence, multiple post stack attribute analysis has been 

carried out to understand channel orientation, channel 

margin, channel fill and relict features. 

Different post-stack attributes like RMS, Sweetness, 

Spectral Decomposition, geobody extraction (Fig. 

Nos. 5b, 7a, 7b & 8) have been attempted with 

proper Horizon +,- window spacing for all these 

anomalies. RMS amplitude and Sweetness has 

become more useful in channel detection. The 

structure cube has helped in defining channel margins 

whereas the variation in sweetness suggests variation 

in the lithology of the channel fill. Spectral 

decomposition analysis suggests that the thickness of 

the reservoir is increasing towards north as sands are 

tuning at lower frequencies (between 16-50 Hz). 

Revised depositional model 

The holistic study of the cores, electrolog records and 

other available data, inferred that Surma Group 

sequences are deposited under tide-dominated deltaic 

environment. Electrolog signatures from drilled wells 

showing in Figure Nos. 3a, b & c demonstrating 

characteristics of tide dominated deltaic facies within 

Bhubans. 

 

 

 

In the present study a combined approach of seismic 

attributes, hard data and geological understanding 

brought out a refined depositional system “Channel-

Relict-Complex System”. 

Normally, seismic amplitudes are attributed to net 

reservoir thickness, porosity and hydrocarbon 

saturation. Hence, strength and variation in 

amplitudes can be attributed to the facies and its 

variations.  

A detailed study of seismic data as well as different 

post stack attributes were carried out to understand 

palaeo-stratigraphy, depositional features geometry/ 

reservoir dispersal pattern which exhibit that 

particularly Upper Bhuban and Middle Bhuban 

formations show a channel-relict-complex system, 

channels are sand filled as well clay filled. The old 

channels are reworked by younger channels and may 

act as relicts of younger channels, these deposition 

and erosional events are cyclic in nature (Fig. Nos. 

4a, b & c: Seismic signatures showing “Channel-

Relict-Complex System). This kind of mixed 

channel-relict sequences are very common in 

Kunjaban field.  



 

Fig. No. 4a: Showing Upper Bhuban KUP-B pay: 

Younger channel sand.  

 

Fig. No. 4b: Showing Middle Bhuban KUP-D channel 

sand and relict sand KUP-E. 
 

 

Fig. No. 4c: Seismo-geological model of Channel-Relict-

Complex System 

This newly established channel-relict-complex 

system helped in understanding the depositional 

environment, reservoir dispersal pattern vis-à-vis 

surprises in drilled wells. 

Earlier exploration and development of Kujaban 

Field, was solely based on sand lobe model which 

was not suited for the field and started giving 

negative surprises. For reference purpose the existing 

sand model of KUP-D pay sand overlain by new sand 

model is shown in Fig. No. 5a and corresponding 

seismic attribute shown in Fig. No. 5b  

 

Fig. No. 5a: KUP-D existing sand model overlain by 

new sand model 

 

Fig. No. 5b; Sweetness showing channel geometry of 

KUP-D equivalent pay sand over Kunjaban Field. 

The new channel-relict-complex model very well 

explains all success and failure history and honors all 



available data points to a large extent. Hence we 

propose new channel-relict-complex model for 

further exploration activities that is strongly 

supported by different studies on recently re-

processed 3D data. 

Seismic attribute analysis at different levels show 

channel geometry and relict features which 

correspond to sand bodies as per amplitude signature 

and analogy with adjacent field like Agartala Dome 

(Fig. No. 6).  

 

Fig. No. 6: Seismo-geological model showing Channel-

Relict-System in adjacent field Agartala Dome   

The multi attribute studies in Kunjaban field brought 

out channel geometries and relict features which are 

stratigraphically correlatable with established pay 

sands like Upper Bhuban KUP-B (Fig. Nos. 7a & b), 

Middle Bhuban pay sand KUP-D (Fig. No. 5b) and 

KUP-E (Fig. No.8) upto a certain extent.  

 

 

Fig. No. 7a; Sweetness showing channel geometry of 

KUP-B equivalent pay sand over Kunjaban Field. 

 

Fig. No. 7b; Geobody showing disposition of KUP-B 

equivalent pay sand channel. 

 

 

Fig. No. 8; RMS Amplitude showing channel geometry 

of KUP-E equivalent pay sand over Kunjaban Field. 

All stratigraphic features are becoming more 

prominent in northern part of Kunjaban field 

suggesting the high energy condition and hence the 

regional sediment input direction i.e. envisaged to be 

N-S and NNE-SSW and validated by different 

attribute maps.  

Prospectivity analysis   

The present study have established a new/redefined 

the depositional model as “Channel-Relict-Complex 

Model” and reservoir dispersal pattern as channels 

and relicts which explain past surprises and successes 

upto certain extent within the field.  

Based on this study few exploratory locations    

WKU-H, WKU-J, WKU-K & WKU-L have been 

released/ reviewed and drilled in recent past. These 

locations have not only proven channel-relict-

complex model but also have accreted substantial gas 



reserves from Bhuban sequences and opened up new 

area for further exploration. 

Conclusion  

In Kunjaban field, we are dealing with tide 

dominated depositional environment where lateral 

extension of reservoir is very uncertain. In this 

scenario it becomes vital to ascertain the reservoir 

facies before venturing for exploration and 

development activities.  

The appropriate approach, adequate seismic data, use 

of suitable combined seismic attributes, electrolog 

facies characteristics and drilled well inputs and 

understanding of depositional setup helps to frame 

robust depositional model, reservoir dispersal pattern 

and in finding hydrocarbon prospectivity locales.  

The exploration efforts which were mostly confined 

to the structural reliefs are now gradually getting 

shifted towards the gentle homoclinal structural relief 

with successes in purely stratigraphic features as 

envisaged in present study. 

References 

Dutta D, Pandey A. N., Negi Alka, 1995, Un-

published, report on Lithofacies Depositional 

Environment and Reservoir Characterization of 

Surma Group sediments in Baramura Central 

culmination Tripura. 

 

Hori K, Saito Y (2007) Classification, architecture, 

and evolution of large-river deltas. In: Gupta A (ed) 

Large rivers: geomorphology and management. 

Wiley, Chichester. 

 

Hori K, Saito Y, Zhao Q, Wang P (2002a) 

Architecture and evolution of the tide-dominated 

Changjiang (Yangtze) River delta, China.  

Acknowledgements 

Authors express sincere thanks to Oil and Natural 

Gas Corporation Ltd. Management for providing the 

opportunity to present this work. 

We also extend our acknowledgement to Shri Firoze 

Dotiwala, ED-Basin Manager, Assam & Assam 

Arakan Basin, Jorhat (Retd) for their vision and 

guidance during the course of entire work. 

NB: Views expressed in this work are entirely of the 

authors only and do not reflect those of ONGC. 

 


