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 8 

Abstract 9 

 10 

The study area falls in one of the utmost seismically vigorous zones covering latitude 11 

23°–28°N and longitude 88°–96°E in the north-eastern part of India. Various studies 12 

suggest that tectonic activities are still active across the Shillong plateau, Mikir hills, 13 

Arakan-Yoma fold belt, Naga hills, parts of Bengal basin, lower-upper Brahmaputra 14 

valley along with the Mishmi hills of Himalayan foothills. The available information about 15 

the thrust-faults in the area is very limited and most of the information are available from 16 

the geographic information system map, field geological studies and very limited from 17 

seismic and other data sources. In this present study, attempt has been made to carry 18 

out details study of most positive and most negative curvature attributes for 19 

understanding sub-surface structural features and able to identify structural 20 

lineament/thrust-fault in the study area using available ground gravity data in the north-21 

eastern part of India. Further, present studied results are correlated and compared with 22 

the past derived results of three-dimensional Euler source depth locations and source 23 

edge estimations in this area. The integrated results of the curvature interpretation look 24 

promising and can able to delineate the thrust–fault locations. This paper also suggests 25 
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additional new thrust-fault lineament information. As the gravity data has its own 26 

constraint hence integrated study can help to provide for better geoscientific information. 27 

 28 

Keywords.   Shillong plateau; Gravity; Most positive curvature; Most negative 29 

curvature; Thrust-fault; Lineament. 30 

 31 

Introduction 32 

 33 

The area of study falls under Shillong-plateau and Mikir hills complex situated in one of 34 

the most seismically dynamic zones ranging latitude 23°–28°N and longitude 88°–96°E. 35 

Studies suggest that subsurface tectonic are still active across the Shillong plateau, 36 

Mikir hills, Arakan-Yoma fold belt, Naga hills, parts of Bengal basin, lower-upper 37 

Brahmaputra valley along with the Mishmi hills of Himalayan foothills (Hazarika et al., 38 

2022; Shukla et al, 2022). The available information about the thrust-faults is very 39 

limited and most of the information are available from the geographic information system 40 

(GIS) map, others field geological studies and very limited from seismic and other 41 

geoscientific data sources. Various studies suggest that the area is still active as per 42 

the latest occurrences of earthquake locations in the north-eastern India and its 43 

adjoining areas is shown in Figure 1.  44 

Gravity maps are frequently analysed for delineating the geological contact and 45 

subsurface information. These gravity maps have signals originating from the different 46 

geometries situated at particular depth with different density properties. Present study 47 

deals with advance curvature attribute interpretation for studying geological information 48 

using available ground gravity data (Verma and Mukhyopadhyay, 1977) across the 49 

Shillong-plateau Mikir-hills periphery, north-eastern part of India. Most positive and most 50 
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negative curvature interpretation deliver a good outcome and able to delineate the 51 

thrust–fault locations. The derived results from this study are correlated with the 52 

previously finding results of three-dimensional Euler deconvolution for source depth 53 

locations (Ghosh, 2022) and source edge estimation (SED) technique by Ghosh 54 

(2019). 55 

 56 

Fig. 1. Map shows the latest earthquake distributions across the north-eastern India and 57 

adjoining region (after Yadav et al., 2009). Study area is marked by the rectangular 58 

box. Two major earthquake locations held on 1950 and 1897 have marked with “”. 59 
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 60 

The study suggests that, most positive and most negative curvature have played a 61 

significant role to understand sub-surface structural features and able to identify 62 

structural lineament in the north-eastern part of India. As the gravity data has been 63 

acquired in 1977 has its own limitation, despite of these, the curvature output results 64 

are providing a significant role and highlighting major thrust-fault locations. Studies also 65 

suggests that there are some additional thrust-fault locations which are not previously 66 

identified are also marked here. The patterns of colour contrast plots of different 67 

curvatures are providing to understanding the detail’s information in this area. 68 

 69 

Geological and Tectonic setting 70 

 71 

The study area is covered with north-eastern Himalaya towards north, Bengal Basin 72 

towards south and Indo-Burma ranges towards east. It is understood that Himalayan 73 

collision belt was due to the ongoing thrusting of Indian plate towards the Eurasia plate.  74 

In northeast India, three major plates interact along two convergent boundaries: the 75 

Himalayas and the Indo–Burma Ranges, which meet at the Assam Syntaxis. The 76 

collision between the Burmese and Indian plate act towards south-east direction and 77 

studies suggest that south-eastern parts further extended towards Andaman-Sumatra 78 

region. Such kind of plate movement originate a complex intra-plate distortion and 79 

produces high seismic activity zone (Bansal and Verma, 2013).  80 

 81 

Harijan et al., (2003) suggested that the Shillong plateau is still active with counter 82 

clockwise movement of Indian plate against the Eurasian plate. It may be incurred that 83 

tectonic resettlement causing upliftment of the Shillong plateau may cause for gravity 84 
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variation and changes in altitude varying up to 2000m  and an average elevation is 85 

1000m above mean sea level. These changes happen mostly in between Brahmaputra 86 

Thrust (BT) and the Dauki Fault (DF). It is implied that the tectonic resettlement causes 87 

generation of various thrusts-faults activities in this study area. The most prominent 88 

thrust/faults are Tista faults (TF), Dapsi thrust (DpT), Kopili faults (KF), Jorhat fault (JF), 89 

Kabaw fault (KbF), Sylhet fault (SF), Oldham faults (OF), Dhubri fault (DhF), Naga thrust 90 

(NT) and Disang thrust (DiT) present this area (Fig. 2). Many researchers (Rao et al., 91 

2006) also suggested that occurrences of 1950 and 1897 earthquakes are also playing 92 

major role to impact north-eastern India (Fig. 1).  93 

 94 

Fig. 2 Map shows the various thrust-fault locations in the study area. The major 95 

earthquake’s locations are marked in “” with its magnitude. A Simplified geological map 96 

of the north-eastern India and its surroundings are indicating various locations of 97 

boundaries, thrusts, faults, rivers, suture zone, etc. has shown in Figure 3 (Robinson 98 

et al., 2014 and Awasthi et al., 2014, Ghosh, 2019). 99 
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 100 

Fig 3. Simplified geological map of the northeast India and its surroundings indicating 101 

various locations of boundaries, thrusts, faults, rivers, suture zone, etc. (after Robinson 102 

et al. 2014; Awasthi et al. 2014, Ghosh, 2019).  103 

 104 
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The north-dipping of the DF and the south-dipping of OF are the key features for pop-105 

up tectonic structure associated with the earthquake’s activities (Bilham and England 106 

(2001). This pop-up structures reasons for the doubly arranging fold system (McClay 107 

and Bonora, 2001; Schellart and Nieuwland, 2003). The collision of the Eurasian 108 

plate and the Indian plate triggered by subduction beneath the Burmese plate at the 109 

Himalayan zone (Seno and Rehman, 2011).  There is an indicative convergence arc in 110 

between the Burmese arc and the Shillong-plateau are concerned in the dissimilar 111 

direction caused by the tectonic disorders instigated by the Himalayan collision zone 112 

and Indo-Burma subduction zone (Rajesekhar and Mishra, 2008 and Kayal, 2001).  It 113 

was suggested that Mikir-hills was a fragmented part of the Shillong plateau caused the 114 

by the Kopili fault and the and large earthquake (Oldham, 1889; Nandy and Dasgupta, 115 

1991; Ambraseys and Douglas, 2004). 116 

Various types of geological formations encompass meta sedimentary Shillong group 117 

Rock (1530-1550) m, porphyritic granites and ultramafic alkaline-carbonate complexes, 118 

Archean Gneissic Complex (Archaean Rock) and igneous rocks (Evans, 1964; Mitra, 119 

1998; Mishra and Sen, 2010; Devi and Sarma, 2010). Studies suggest that the 120 

thickness of Sylhet area southwards of the DF is varying 13-18 km from the Tertiary to 121 

the recent time (Biswas and Grasemann, 2005; Evans, 1964; Ghosh, 2015). 122 

 123 

 Further, it is suggested that Cretaceous-Tertiary sediments are located in the southern 124 

part of the Shillong plateau. Assam valley also comprises majority of the sedimentary 125 

rocks at varied ages like upper Precambrian-lower Proterozoic, Tertiaries and 126 

Gondwana rocks. It is also stated that OF is 110 km long and oriented towards NW-SE 127 

direction. The OF is dipping at an angle about 570 and submerges 9 km to 45 km 128 
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beneath the Shillong plateau. However, Bilham and England (2001) articulated that 129 

the OF might be “Cryptic” reverse fault prolonged towards the northern boundary of the 130 

Shillong plateau. It is also expected that the BT is situated in the northern part of the OF 131 

(Rajendran et al., 2004 and Kayal et al., 2006).  132 

 133 

Qualitative interpretation of Bouguer gravity data 134 

The gravity survey was acquired by the various Institutes including Oil and Natural Gas 135 

Corporation (ONGC), National Geophysical Research Institute (NGRI), Oil India Limited 136 

(OIL), Assam Oil, Geological Survey of India (GSI) etc. in the year 1977 using Worden 137 

gravimeter maintaining a grid interval of 1000m to 3000m in this area and the same has 138 

been published by Verma and Mukhopadhyay (1977). Further, Ghosh et al., (2015) 139 

and Ghosh (2019) digitized the Bouguer gravity data with a fair degree precision (Fig. 140 

4) for further interpretation.  141 

 142 

Fig. 4.  Map shows the Bouguer gravity anomaly ranging from -259 mGal to +50 mGal 143 

in the study area (after Verma and Mukhopadhyay,1977; Ghosh et al., 2015).  144 
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Further interpretation for delineating the thrust-fault location has been carried out using 145 

curvature interpretation. Shillong plateau is enclosed by a steep gravity gradient contour 146 

trending in a structural trend. It is studied that the major contours are oriented north-147 

east south-west orientation in the eastern part, east-west trending in the northern part, 148 

north-south trending in the southern part and south-west north-east trending in the 149 

south-western part of the area. Gravity anomaly suggests that the These steep contours 150 

are situated at south-west north-east of NT, east-west of BT, east-west of DF, east-west 151 

of JF, north-south of DhF and north-west south-east of KF. Assam and Brahmaputra 152 

valley,  Molasse basin and parts of the  south-eastern part of Bengal basin  are fall under 153 

low gravity whereas, south-western part of the Bengal basin and the Shillong plateau 154 

fall under higher gravity zone. It is observed that, the Shillong plateau has higher gravity 155 

with higher elevation and the Bengal basin observed higher gravity with lower elevation 156 

(Fig 4 and 5).  157 

 158 

Fig. 5: Map shows the surface elevation of the study area, Molasses basin and main 159 

boundary thrust areas.  160 
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The lower elevation observed at Bengal basin, Assam shelf and northern part of Shillong 161 

plateau. However, higher gravity anomaly located at the Shillong plateau and Bengal 162 

basin consisting comparatively deeper formations with higher density rock. This type of 163 

gravity and elevation variation might be explained as mass deficiency. Further, it is 164 

observed that lower gravity areas (main central thrust and Molasse basin) covering 165 

thicker sedimentary rock with lesser density formation. This can be explained as 166 

isostatic adjustment.  Present study deals with the curvature interpretation for thrust-167 

fault locations and structural delineation.  As the study area falls under highly active 168 

tectonic zone this might cause continental upliftment / depression in this area. 169 

 170 

Mathematical approach of curvature 171 

 172 

Curvature can be mathematically defined as the inverse of the radius (1/r). The larger 173 

curvature produces larger rate of change. Thomas (1972) states about the curvatures 174 

measure how fast the curve is changing direction at a point such as surface deviation 175 

from being a flat plane or any part of continuous curve. Curvature interpenetration has 176 

established useful delineation of fault-fracture and orientation pattern using geoscientific 177 

data. Present study deals with the different types of curvature results for identifying 178 

thrust-faults information. Curvature analysis has been utilised earth’s gravitational field 179 

as a geoid surface (represented as an equipotential earth surface) from mean sea level. 180 

The Schematic diagram of different curvatures in a 2D space has shown in Figure 6. 181 

The arrows are  the normal to the continuous curv surface (Figure 6). The Converging 182 

arrows (syncline) show negative curvature, parallel vectors show flat arrows 183 

representing zero curvature and diverging arrows (anticline) show positive curvature. 184 

Flat planes are indicated as a parallel vector representing zero curvature. Positive 185 
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curvature (anticline) indicates with diverging nature and negative curvature (syncline) 186 

represented as converging nature (after Robert, 2001).  187 

 188 

 189 

Figure. 6. Schematic diagram of a two-dimensional space showing normal to the curved 190 

surface. The converging arrows (syncline marked in red arrows) show negative 191 

curvatures, parallel vectors (flat arrows marked in black arrows) are zero curvature and 192 

diverging arrows (anticline marked in violet arrows) shows positive curvatures. 193 

 194 

Bouguer gravity data has been used as a continuous potential field dividing into three 195 

components namely eastern component (Gx), northern component (Gy) and vertical 196 

component (Gz). A detailed cartesian coordinate system for an equipotential surface 197 

has been explained by Slotnick (1932). Positive and negative curvatures are located in 198 

an anticline and syncline surface and zero curvature is shown in the no dip plane or in 199 

the flat surface as shown in Figure 6 represented in the two-dimensional surface.  200 

 201 
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To derive the curvature equation a new function ( , , )P x y z  is considered which 202 

represents a continuous equipotential function expressed as a gravitational potential. 203 

Second order gravity derivatives with respect to x and y components (Pxx, Pyy, Pxy or 204 

Pyx) have been produced from the first order gravity derivative components (Px, Py). 205 

These second order gravity derivatives are named as curvature gradients. Second order 206 

gravity gradients are basically represented as a quadratic approximation surface.  207 

Accordingly, the solution against the nonlinear second-degree gridded surface can be 208 

determined by using least square equation as written in equation (1),  209 

 210 

where, 211 

P(x,y,z) is the  continuous equipotential function termed as gravitational potential; 212 

α, β, γ, δ,  and σ are the various coefficients and can be written as shown in equation 213 

(2), where, 214 

 215 

 216 

Mathematically, rearranging the coefficients of α, β,  and  from equation (2) and 217 

substituting coefficient η equal to zero in equation (1), most positive curvature ( K  ) 218 

(Young, 1978) can be expressed using as shown in equation (3)  219 

 220 

 221 

2 2
( , , ) (1)P x y z x y xy x y          

2 2 2

2 2

( , , ) ( , , ) ( , , ) ( , , ) ( , , )
; ; ; ; (2)

2 2

P x y z P x y z P x y z P x y z P x y z

x y x y x y
           

     

2 2( ) (3)( )K        
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Similarly, the most negative curvature ( K  )  (Young, 1978) is expressed as in equation 222 

(4) using coefficient η equal to zero in equation (1) and rearranging the coefficients of 223 

α, β,  and   from equation (2) as shown in equation (4) 224 

 225 

 226 

The K  and K  exaggerate domes and basinal features on the surface. 227 

 228 

In a continuous plot there might be  several local minimas or maximas, however, there 229 

will be one global minima and one  global minima as shown in Figure 7. Curvature  230 

analysis are to be implied for cosidering global maxima and global minima points in a 231 

potential curve. Therefore, in the case of most positive curvature and most negative 232 

curvature  in a potential curve only a single point  in the curve will be locted for  maxima 233 

or minima. 234 

 235 

Fig 7.  Map shows the representation of local minima, local maxima, global minima and 236 

global maxima.  237 

2 2
( ) (4)( )K        
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 Application for detailed curvatures  analysis  for understanding geological 238 

consequences have been discussed in details using potential field data by Peet and 239 

Sahota (1985); Lee et. al., (2012); Li (2015); Ghosh (2018, 2020); Ghosh et al., 240 

(2017). 241 

 242 

Gravity data interpretation 243 

 244 

Thrusts and faults have a very significant role for understanding the structural and 245 

stratigraphic setup. As the study area is very much prospective in oil and gas resources 246 

and hence the development, evolution and formation of thrust and faults and their 247 

control on the migration and accumulation of hydrocarbon are very much important. It 248 

is well known that seismic methods can provide better information of geological 249 

structures. Most part of the study area are not accessible due to the geologically 250 

complex, hilly, thrust-fold belt, mountain, riverbed and dense forest covered areas. 251 

Although, some portions are accessible and conducted survey but lacking details 252 

information as a whole. In recent past, gravity survey was carried out   by the various 253 

Institutes and data was published by Verma and Mukhopadhyay (1977).  Attempt has 254 

been made to use the Bouguer gravity data by various workers and mostly studied with 255 

two-dimensional approach in the recent past (Khan and Chakraborty, 2007; Roy, 256 

2008; Rajshekhar and Mishra, 2008; Ghosh et al., 2015, Ravi Kumar et al., 2020;). 257 

However, recently researchers are using latest techniques like three-dimensional Euler 258 

source depth locations (Yaghoobian et al., 1992; Silva and Barbosa, 2003; Mikhailov 259 

et al., 2003; FitzGerald et al., 2004; Ghosh, 2016b;  Reid et al., 2003;  Reid et al., 260 

2014 ; Ghosh 2022), source edge estimations (SED) (Wang et al., 2009; Ghosh, 2019; 261 

Ghosh 2016a; Ghosh et al., 2013; Thurston and Smith, 1997), 2½-dimensional 262 

modelling using Marquardt’s inversion (Ghosh  and  Singh, 2011;  Ghosh et al, 2010), 263 
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curvature analysis (Slotnick 1932;  Robert, 2001; Ghosh, 2018;  Fedi, 2007;  Ghosh 264 

2020;), TILT and TDX derivative (Fairhead et al., 2011;  Salem et al., 2007;  Ghosh, 265 

2019), Cos() analysis  (Wijns, 2005;  Ghosh, 2019; Ghosh et al., 2015) and various 266 

gravity gradient analyses (Klingele et al  1991; Ghosh et al., 2017;  Marson et  al  267 

1993 ;  Saibi et al.,  2006) for getting advance subsurface information. 268 

 269 

In this study area, attempt has been made to work for most positive and most negative 270 

curvature analysis using Bouguer gravity data (Verma and Mukhopadhyay, 1977) and 271 

thereafter correlating with the previous workout results. Figure 8 indicated the source 272 

depth locations plots derived from three-dimensional Euler deconvolution of gravity data 273 

in this study area superimposing on the tectonic map of the area (Ghosh, 2022). The 274 

various source depth locations are marked with different coloured circle where depths 275 

are varying from < 4 km, 4-6 km, 6-8 km, 6-8 km and more > 8 km. Various marked 276 

circles are indicating the source depth locations and cluster data points are indicating 277 

the probable orientation of thrust-fault Ghosh (2022). Further, the most positive and 278 

most negative curvature result will be correlated in the next section. 279 

 280 

Correspondingly, both the Euler deconvolution map for source depth locations (Fig.8) 281 

(Ghosh 2022) and the source edge locations map (Fig. 9) (Ghosh, 2019) are 282 

superimposed as shown in Figure 10 on the tectonic map of the area containing various 283 

thrust-fault and major earthquake locations. 284 

 285 
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 286 

Fig. 8. Map shows the source depth locations derived from three-dimensional Euler 287 

deconvolution of gravity data. Various colour circles are indicating the source depth 288 

locations and the cluster data points are indicating the probable orientation of thrust-289 

fault (after Ghosh 2022).  290 

 291 

Figure 9 indicates the source depth locations plot superimposed on the tectonic map of 292 

the area. The various strikes and dips are indicated tin the red colour (Ghosh 2019). 293 

Most positive curvature (K+)  has been calculated  using equation (3), the coefficients 294 

indicated  in equation (2) are substituted in equatuin (3).  Figure 11 shows the most 295 

positive curvature plot indicating the greatest positive values (marked in purple colour)  296 

indicating the anticlinal and dome shaped feature. The  purple colour contract shows a 297 

good correlation of thrust-fault locations  with the  previously marked tectonic plot (Fig 298 

2.) 299 

 300 
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 301 

Fig. 9. Map shows the source edge locations indicating the strike and dip direction. The 302 

orientation cluster pattern indicating the probable orientation of thrust-fault (after Ghosh 303 

2019). 304 

 305 

 306 

Fig. 10. Map shows the superposition of both the three-dimensional Euler source depth 307 

locations and the source edge locations plots on the tectonic map containing various 308 

thrust-fault including major earthquake locations. 309 
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 310 

 311 

Fig. 11. Map shows the most positive curvature plot indicating the greatest positive 312 

values (marked in purple colour)  indicating the anticlinal and dome shaped feature. The 313 

most positive curvature plot is superimposed on the tectonic map. Study suggests that 314 

the purple colour contract patterns are matching along with the  thrust-fault locations. 315 

 316 

Further, the  derived results of the most positive curvature in the present study is  317 

compared  and superimposed with the past derived Euler source depth location results 318 

(marking wjite lines) as shown Figure 12. Study suggests that the purple color contract 319 

patterns are matching along with the thrust-fault loactions as stated in the tectonic map 320 

(Fig. 2). Likewise, the most positive curvature results are superimposed to the past 321 

derived results of source edge location as shown in Figure 13 ( Ghosh 2019). The 322 

source edge location parrerns along with the strike directions are well correlating with 323 

most positive curvature plot.  Further, the integrated plot of most positive curvature (Fig. 324 

11), source edge locations (Fig. 12), Euler source depth locations (Fig 13)  are plotted  325 
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in an integrated map as shown in Figure 14 for  comparision and correlation purpose. 326 

It is observed that the most positive curvature results are very much helpful  and well 327 

correlationg for direct source depth/thrust-fault dileation. 328 

.  329 

Fig. 12. Map shows source edge  locations  (marked with white lines) (Ghosh, 2019) 330 

superimposed  on the most positive curvature plot.  331 

 332 

Fig. 13. Map shows the  three-dimensional  Euler  source depth locations (Ghosh, 2022) 333 

superimposed  on the most positive curvature plot and the  results show  well correlating. 334 
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 335 

 336 

Fig. 14. Map shows the  most positive curvature plot superimposed on the source edge  337 

location plot (marked in while lines) and three-dimensional Euler source depth locations 338 

( marked in various colour circles). 339 

 340 

In the similar way,  most negative curvature( K   ) (marked with the green colour)  has 341 

been plotted and  superimposed on the tectonic map (Fig. 15). The synclinal and basin 342 

shaped feature show the most negative curvature as the gfreatest negative value 343 

(marked as green colour). The color contract pattern demonstrates a good connotation 344 

of  thrust-fault locations over the most negative curvature plot. Further, for correlation 345 

and comparative analysis, most negative curvature  are compared to the the past derivd 346 

results of source edge locations as shown in Figure 16 (Ghosh , 2019).  Again the 347 

reuslts of most negative curvature  plot has been compared with the past derived results 348 

of three-dimensional Euler source depth location as shown in Figure 17(Ghosh, 2022).  349 
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 350 

Fig. 15. Map shows the most negative curvature ( K  ) which indicates the greatest 351 

negative values (green colour) and also specifies the exteame synclinal and bowl 352 

features.  Most negative curvature plot is superimposed on the tectonic map. Study 353 

suggests that the  color contract patterns (green colour)  are  matching along with the  354 

thrust-fault locations. 355 

The results are very encouraging and helps for direct delineation of thrust/ fault 356 

locations. In order to  better correlationa and comparative  analysis, all the results (most 357 

negative curvature, source edge locations abd Euler source depth locations are plotted 358 

as shown in Figure 18. Study suggests the most negative curvature (green color 359 

contrast patterns) are matching along with the thrust-fault locations/ lineaments derived 360 

by the past researchers (Ghosh, 2019 and 2022).  361 

 362 
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 363 

Fig. 16. Map shows the  source edge  locations (marked as white linnes) (Ghosh, 364 

2019) superimposed  on the most negative curvature plot (green colour contrast) are  365 

well correlating. 366 

 367 

Fig. 17. Map shows the most negative curvature plot superimposed  on the  three-368 

dimensional  Euler  source depth locations (marked with different colour circles)  369 

(Ghosh, 2022). 370 
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 371 

Fig. 18. Map shows the  most negative curvature plot  superimposed  on the  source 372 

edge locations (Ghosh 2019) and three-dimensional Euler source depth location 373 

(Ghosh, 2022). 374 

The results derived by the most positive curvature  and the most negative curvature  are  375 

well correlated  with the past studies and proving a siginificant   role for  providing thrust-376 

fault delineation.  377 

 378 

Summary and Conclusions 379 

 380 

Most positive and most negative curvature interpretations have been carried out in one 381 

of the utmost seismically vigorous zones covering latitude 23°–28°N and longitude 88°–382 

96°E in the north-eastern part of India. The area of study has very scanty and limited 383 

information of thrust-fault. In this study, most positive and most negative curvature 384 

attributes are interpreted for understanding sub-surface structural features and identify 385 

structural lineament/thrust-fault using ground gravity data and provided  a integral view. 386 
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Curvature interpretation are correlated and compared with the past studied like three-387 

dimensional Euler source depth locations (Ghosh 2022) and source edge locations 388 

(Ghosh 2019). The combined outcomes of the curvature interpretations providing a 389 

good result to delineate the thrust–fault locations.  390 

 391 

The most positive curvature ( K  ) plot shows the greatest positive value and show 392 

anticlinal and domal features as marked with the purple color (Fig. 11). The above study 393 

suggests that the results derived by the three-dimensional Euler deconvolution by 394 

Ghosh (2022) and source edge pattern derived by Ghosh (2019) are well correlated 395 

and matching with results from the most positive curvature (Fig. 14). The results are 396 

very encouraging and helps for direct delineation of thrust/ fault locations.  It is to be 397 

noted that there are some additional purple colour contrasts indicated in the most 398 

positive curvature plot might be probable additional lineament/thrust-fault locations. 399 

Similarly, most negative curvature ( K  ) (Fig. 15), designates the greatest negative 400 

values as marked with green colour contrast stipulates the extreme synclinal and the 401 

bowl shape feature. Both the plots (most negative and the most positive curvatures) 402 

highlighted the lineament/fault pattern in the geometric surface and well supported 403 

correlated with the previous work carried by Ghosh (2022, 2019). The colour contrast 404 

in the most positive curvature (purple colour) and most negative curvatures (green 405 

colour) plots are clearly indicating the delineation pattern. The study also suggests some 406 

additional colour contrast plot may provide supplementary new thrust-fault/ lineament 407 

and can be helpful for better and further geoscientific study. As gravity data has its own 408 

constraints, hence additional information and other geoscientist data can provide more 409 

precise information in the study area. 410 
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