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Summary 

 
Jabera-Damoh area of the southern Vindhyan basin is known to contain favorable conditions for hydrocarbon entrapment. To 

study the prospective Jabera basin and its lateral extent, a detailed gravity survey network comprising 40 gravity bases and 1500 

data points in an area of about 110 x 100 km
2
 was planned in and around Jabera-Damoh region. Fractal based optimum 

gridding technique was used to generate the accurate free air and Bouguer gravity anomaly maps  Analysis of Bouguer and free 

air gravity anomaly maps, prepared using fractal based gridding method, indicates presence of two sedimentary basins (Jabera 

and Damoh) faulted on either sides.  Another interesting finding is the well-known Jabera domal structure,which appears to be a 

shallow feature only.  Further, it is evident from the free air and Bouguer anomaly maps that the Jabera basin extends further 

south. The areal extent of the Jabera basin is much more than hitherto known.  

 

 

Introduction: about the study area 

 

The Jabera-Damoh region is located in the western part of 
the Vindhyan basin. This area is largely disturbed, 
associated with folds, wrenches, boundary faults and domal 
structure. Jabera dome is one such prominent structure, 
which is located about 40 km NW of Jabalpur.  This dome 
is an oval shaped feature extending in ENE-WSW direction 
and developed during the early stages of upper Vindhyans 
due to structuring of great Vindhyan Syncline (Jokhan Ram 

et al., 1996).  It occupies an area of about 320 km2.  
Axially, it is about 20 km in length and 16 km in width.  In 
this domal structure, lower horizons of the upper 
Vindhyans are exposed, surrounded by upper horizons with 
rocks dipping in all directions.  In comparison, the Damoh 
basin, situated in the north of Jabera, however, appears to 
have evolved much earlier than Jabera region and restricted 
to lower Vindhyans only.  It is bounded by two major faults 

trending NW-SE, whereas Jabera dome is associated with 
ENE-WSW trending faults which are in close proximity of 
SONATA rift.  Major rock formations in Jabera Dome are 
sandstone, shale and limestone with some basaltic 
intrusive.  In connection with hydrocarbon search, this 
region has been studied extensively by Oil and Natural Gas 

Corporation Ltd  who struck gas at about 2.6 km depth in a 
borewell drilled near Jabera (Das et al.,1999). 

 

Theory and/ or  Method 
 
To study the extent of Jabera-Damoh basin and its 
evolutionary structure, we designed a gravity survey 
network with optimum fractal dimension. The data 
acquisition network (Figure 1) includes 40 gravity base 
stations and 1500 gravity data points spread in an area of 

about 110 x 100 sq. km. Before moving to the field, fractal 
dimension of various networks (grids) was computed to 
design the appropriate survey network, (Srivastava et al., 
2006). Well known box counting method was used to 
obtain the fractal dimension of the data. Further, the fractal 
dimension was used to find the optimum gridding interval 
of the gravity anomaly data to generate spurious anomaly 
free maps (Srivastava et al., 2007, 2009).  Free air and 

Bouguer gravity anomaly maps over the studied region are 
prepared using the concept described above.  
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Figure 1: Location of study area. Location of gravity stations is 

shown in red colour and gravity bases are shown in blue colour 

 

Results 

 

(i) Free Air Anomaly Map 
The free-air gravity anomaly map generated using fractal 
based gridding method and contoured at 2 mGal interval is 

shown in Figure(2). This map shows large variations in 
gravity anomalies from –34 mGal to 10 mGal.  Major faults 
situated near Katangi and Damoh and a small fault dividing 
Jabera and Katangi regions (FF1) are well reflected in the 
free air anomaly map. 
 
Further, a possible ridge like structure (marked as RR1, 
running between Jabera and Damoh basin) and a linear 
feature (marked as V1V2) trending NE-SW Besides, a 

basinal structure sloping from ENE to WSW direction 
appears to exist in south-western part of the study area. The 
most important aspect of the present study has been the 
high negative gravity anomalies in the SW part of the 
region, which reveals that the areal extent of the Jabera 
basin extends much further south then hitherto known. 
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Figure 2: Free air anomaly map of the region. Partially delineated 

Jabera basin with high negative gravity anomalies is clearly seen. 

 

(iii) Bouguer Anomaly Map  
The overall trend of Bouguer gravity anomaly map is well 
supported by free air anomaly gravity trends.  Bouguer 
anomaly map with 2 mGal contour interval, generated by 
using fractal based gridding method is shown in Figure (3).  
This map reveals a large variation in Bouguer gravity 

anomalies from –74 mGal to –22 mGal.  Lowest anomaly 
(-74 mGal) contours characterize the Jabera area, which 
could be attributed to the thick pile of sedimentary column 
present in the area.  A steep gravity gradient can be seen 
running from Narsinghgarh to Amanganj in an ENE-WSW 
direction, which could be attributed to varying basement 
thicknesses.  This is also evident from the free air gravity 
map (Figure 2).  It is interesting to note that a prominent 
boundary like feature as revealed in free air anomaly map 

(Figure 2), dividing the area into two parts and running 
from V1V2 to FF1, is altogether missing in Bouguer 
anomaly map (Figure 3). It is thus, felt that it could be a 
shallow feature.  However, a similar feature marked as 
XX1 in Figure(3) is quite prominent in free air gravity map 
also (Figure 2) indicating it to be a deep-seated feature.  
Lowest gravity anomaly associated with Jabera is still 
persistent in Bouguer gravity map, probably representing 

the deep basinal part having thick sedimentary column.  
Further, Bouguer gravity map also exhibits a small basinal 
feature near Damoh.  Damoh and Jabera basins are 
bifurcated by a small direction and extending from Damoh 
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to Pawai has also been demarcated.  The latter feature is 
bounded by steep high gradient anomalies on either side. 
ridge like structure shown as RR1 in Figures (2 & 3) 
running in northeast-southwest direction. Further, the 
extent of Jabera basin delineated in the free air anomaly 

map is similar to that delineated in Bouguer anomaly map. 
 

 
Figure 3: Bouguer anomaly map of the region. These anomalies 

are well supported by free air anomalies. Partially delineated 

Jabera basin with high negative Bouguer anomaly is clearly seen. 

 

Conclusions 

 
From Figures (2 & 3), it is clearly seen that only a part of 
the Jabera rifted basin has been gravimetrically mapped.  
However, it is quite revealing that the lateral extent of the 

basin extends much further south than was known earlier.  
Presence of a large sedimentary thickness column would 
make it a very suitable source region for hydrocarbon 
accumulation.  Further, a very popular domal structural 
feature usually known as Jabera dome and associated with -
60 to -70 mGal gravity anomaly, appears more to be an 
erosional feature, rather than a deep domal structure.  
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