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Summary 

 

The Manabum area is situated at the Himalayan foot hills in the eastern fringe of Arunachal Pradesh of NE part of India.   

The Manabum area is situated in an active tectonic zone and consists of NW-SE alignment of fault related anticlines 

characterized by high formation dips associated with the thrust and associated imbricates.  

 

The discovery of the Kumchai oil field in the vicinity of Manabum in 1987, proved to be commercially viable and is producing 

oil and gas since then. Arising out of the above and subsequent basin modeling, the exploration interest was reviewed and 

Manabum area was placed under high risk high reward category.  

 

Manabum area is characterized by extremely difficult logistics as well as the geological complexity arising from intense folding 

and complex Manabum area is characterized by extremely difficult logistics as well as the geological complexity arising from 

intense folding and complex arrangement of fault juxtaposition. Presence of thick unconsolidated sedimentary beds and 

boulder bed upto 700m thick poses major hurdle while seismic data acquisition. As the Signal to Noise ratio of the recorded 

reflected wave is poor, the conventional seismic data processing followed by interpretation of the data in Manabum area is 

unable to capture a valid fault-horizon interpretation from the seismic data. Thus an integrated approach  right from the  

GravityMagnetic & MT  modeling, seismic data  acquisition  followed by   depth domain processing  & CRS ( common 

reflection surface)  based  processing has partly solved the imaging problem in the study area. Also the data interpretation in 

the study area is mostly concept driven because of paucity of the well data as well as poor quality of seismic imaging. Finally, 

the interpretation has been revalidated by the structural balancing to form a robost geological model. Thus above integrated 

study of the Manabum 2D seismic data has resulted in identification of a number of prospects in the area. This interpretation 

has imaged the subsurface structural configuration which helped in understanding the prospectivity of the area for further 

exploration. 

 

This paper is an attempt to make head way for exploration of hydro-carbon through an integrated approach in areas of 

structural complexity with limited data in the foreland thrust belts areas. The study covers GravityMagnetic & MT modeling, 

seismic data acquisition followed by   depth domain processing & CRS (common reflection surface) based processing and 

integrated interpretation, revalidate the interpretation through structural restoration and finally prospect generation. 
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Introduction 

 

Geological Setting:  

 

Manabum area is situated at the Himalayan foothills in the 

Eastern fringe of Arunachal Pradesh bounded by Mishimi 

Hills towards east, Naga Hills towards south and Assam 

foreland basin towards west Surface geological mapping 

coupled with  satellite imagery interpretation have 

established presence of three anticlinal features at 

Manabum (North, Central and South) in  the area (Figure 

1 & 2).       

 

A set of 2D post stack depth migrated seismic data has 

been used to interpret the anticline geometry. The resulting 

interpretation is consistent with the following observations 

conducted on the whole data: 
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Fig-1: Location map of the study area  

 
Fig-2: Satellite Imagery of the study area  

 

i) Changes of growth thickness and structural relief 

across the structure. (Figure- 3). These observations 

suggest that there is an east dipping thrust fault 

propagating to the west uplifting the eastern side of 

the anticline.  

ii) This east dipping thrust fault is quite well imaged by 

the 2D seismic data.  

iii)   Three growth triangles on top of the structure may be 

interpreted in the 2D seismic data. They are used to 

determine kinematics of structures (Suppe et al, 

1992). These features suggest that the anticline is 

growing above a west dipping thrust fault.  

iv)   Portions of this west dipping thrust fault system seem 

to be illuminated by the seismic data in the eastern 

part of the study area. 

 

 
Figure 3: Uninterrupted and interpreted section showing the 

internal geometry of the growing sedimentary strata. 

 

Method 

 

GM-MT Analysis 

 

In an effort to understand more of the subsurface in the 

vicinity of the Manabum structures, a Gravity and 

Magnetic integrative exercise was undertaken in two 

phases, a qualitative and a quantitative portion. The 

qualitative phase took the form of enhancements of the 

gridded gravity and magnetic data, with the quantitative 

section involving 2-D integrated gravity, magnetic, 

magneto-telluric (MT) and seismic modeling. 

 

The integrative effort combining qualitative analysis of the 

gravity and magnetic data, along with a quantitative 

integration of seismic, magnetic, gravity and MT data 

largely failed to illuminate the structures of interest at 

Miocene level due to little or no density contrast in the 

sedimentary section. 
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Fig.4 & 5: Seismic interpretation of Line MBM-01 & Integrated 

Seismic/Gravity/ Magnetic/ Magnetotelluric 2-D model for 

seismic line  MBM-06 

 

Structural Revalidation through Kinematic Modelling 

 

Summarizing, analyses of structural relief and sediment 

thickness changes across the anticline suggest that the 

block to the east of the structure has been progressively 

uplifted since Pleistocene by a thrust fault dipping east and 

propagating to the west. However, the internal geometry 

of the growth sedimentation deposited on top of the 

anticline suggests that the Manabum anticline has grown 

above a west dipping thrust fault propagating to the east. 

This apparent structural conundrum is solved by 

interpreting a wedge or triangular zone as being 

responsible for the formation of the Manabum anticline. 

The final result of a kinematic model of the triangular zone 

taking into account syntectonic sedimentation resembles 

quite closely the Manabum Anticline shape and the 

internal geometry of the growth sediments (Figure 6). 

 

 
Figure 6:   Kinematic model illustrating the deformation of the 

Syntectonic Sequence. Notice the development of growth 

triangles on top of the anticline 

 

Conclusion: Prospect identification  

 

However, with the help of integrated interpretation, 

combining seismic, GM & MT , for the purposes of the 

present study, one domal structural closure is identified in 

the east of the study area at two levels in top Girujan and 

Intra Girujan levels (Miocene).  This paper is an attempt to 

make head way for exploration of hydro-carbon through 

an integrated approach in areas of limited data & structural 

complexity in the foreland thrust belts and difficulties 



 

 

 

 

 

 

 

4 

 

faced during seismic acquisition and interpretation for 

prospect generation in such areas  

 

 
Figure 7 : Depth structure map at Top Girujan Level 

 

 
Figure 8 : Depth structure map at Intra Girujan Level 

 

 

 

 

 

 

 

 

 

 

 


