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Kohima Synclinorium is one of the most tectonically active corridors of Indian subcontinent and displays
complex tectonics of the region. Mapping the basement structure beneath the Kohima Synform is,
therefore, vital to provide deep insight into the understanding of the crucial thrust geometry of the region.
The vertical gravity gradient anomalies and available geological evidences suggest that the underlying
area is occupied by thrust geometry embedded with prominently known tectonic trends of Schuppen Belt
(SB), Kohima–Patkai Synclinal (KS–PS) and adjoining Inner Fold Belts (IFB). By keeping in view the
massive complex tectonic upheaval in the region, we carried out 2D Bouguer gravity data analysis using
the radially averaged power spectral techniques and GMSYS modelling to map the basement depth more
precisely. Our results suggest that there is a wide range of heterogeneity in the underlying undulating
basement indicating an average sedimentary thickness of the order of 2.2–5.5 km. The gravity PDEPTH
modelling results show that source depth varies from 2.5 to 6.5 km. There is an uplifted basement tending
towards the southwestern part while gradual deepening of basement was observed towards the eastern
part of the study area. The proBle modelling results show the presence of basement in a depth range of
2.5–3.8, 3.8–4.0, and 3.8–4.2 km beneath Foreland Basin (FB), Kohima–Patkai Synclinal structures
(KS–PS), and Inner Fold Belts (IFB), respectively. The underlying results of integrated proBles,
PDEPTH and GMSYS modelling would be useful to understand the detailed basement structure and
tectonic trends of Belt of Schuppen (BS), Kohima–Patkai Synclinal structures (KS–PS) and adjacent
Inner Fold Belts (IFB) of north-eastern region of India.
Keywords. Tectonic structures; basement depth; Kohima Synclinorium; north-eastern region; Bouguer
gravity anomalies; PDEPTH and GMSYS modelling.

1. Introduction
Geologically the north-eastern region (NER) of the
Indian subcontinent comprises six distinct tectonic
zones, viz., Eastern Himalayan collision zone,

Mishmi block of Himalayan Arc and Myanmar
Arc, Indo-Myanmar subduction zone or Mobile
belt, Assam–Brahmaputra valley, Meghalaya plateau and Bengal basin (Verma and Mukhopadhyay
1977; Nandy 1980; Mukhopadhyay 1984; Kayal
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1987; Kayal and Zhao 1998; Acharyya et al. 1990;
Khan 2005). The NER of India lies at the junction
of Himalayan Arc to the north and Myanmar Arc
to the east. The collision of Indian plate and Eurasian plate involves the large-scale active continental deformation and therefore, a rather diffuse
seismicity prevails in this region (Kayal 1996;
Nandy 2001; Khan 2005). The geology of NER is
well studied compared to geophysical studies, and
tectonic models have been proposed by several
researchers (Mathur and Evans 1964; Verma et al.
1976; Dasgupta 1977; Mukhopadhyay 1984; Rao
1983; Acharyya 1991). The present study area,
Kohima Synclinorium exists well within the IndoBurmese mobile belt Range (IBR) covered with
distinct lithological and structural characteristics
of accretionary prism/complex. The basement
structure of Kohima Synclinorium remains a matter of considerable speculation due to terrain
difBculties. In particular, mapping of basement
structure, geosynclinals sediment thickness, understanding thrust geometry of Belt of Schuppen (BS),
Kohima–Patkai Synclinal structures (KS–PS)
and adjacent Inner Fold Belt (IFB) conBgurations are very important. Here we have taken
up a task based on gravity data analysis augmented
by eDcient spectral analysis techniques to map
basement structure beneath Kohima Synclinorium
and surrounding areas.
The main objectives of this paper are to
(i) interpret Bouguer gravity anomalies with
subsurface geology, in order to decipher the
basement heterogeneity and overlying geosynclinal sediment thickness; and (ii) understand
the nature of subsurface thrust geometry and
tectonic trends of Kohima Synclinorium and
adjoining areas.
Bouguer gravity data have been used for
addressing the above problems of local/regional
tectonic setting and for mapping of the basement
structures. The basement depth imaging of the
entire study region was determined by using the
moving windows averaging technique of gravity
data (Spector and Grant 1970; Naidu 1972; Naidu
and Mathew 1988, 1998). The vertical gravity
gradient anomalies, PDEPTH modelling along
Werner depth solutions of the selected proBles and
GMSYS modelling results supplemented with
seismic data give comprehensive insight into the
concealed thrust geometry and tectonic trends of
Belt of Schuppen (BS), Kohima–Patkai Synclinal
structures (KS–PS) and adjacent Inner Fold Belts
(IFB) of NER.
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2. General geology and tectonics
of the study area
The present study area, comprising of the northeast India lies between the spatial coordinates
25–27N latitude and 93–95E longitude
(Bgure 1). The area under the study can be broadly
classiBed into four tectonic zones. The western
parts are occupied by Precambrian shield of Mikir
massif, which represents an uplifted detached block
of Shillong plateau composed of granitoid gneiss of
Early Proterozoic age (*2.5 Ga) with acid and
basic intrusive, it is also imprinted with several
lineaments and rectilinear drainage pattern (Dasgupta and Biswas 2000; Nandy 2001). The Mikir
Massif is surrounded by Assam Foreland Basins
(FB) with varying litho-units of sediments. The
north-western part of the study area is covered by
Surma and Tipam sedimentary rocks. The Disang
and geosynclinal facies of the Barail sedimentary
rocks make up the south-eastern part of the study
area. These two litho units are separated by the
BS, which is a series of imbricate thrust slices

Figure 1. SimpliBed geological map of Kohima Synclinorium,
north-east India (modiBed after Dasgupta 1977). Abbreviations. NGT: Naga Thrust, DST: Disang Thrust, BS: Belt of
Schuppen, EBT: Eastern Boundary Thrust zone, KS: Kalyani
Shear.
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trending northeast–southwest direction comprises
of Naga Thrust (NGT) and Disang Thrust (DST)
belts. The BS forms the outermost fringe of
Assam–Arakan basin in the eastern parts of the
study area (Bgure 1). This entire zone is subjected
to intense thrusting and sedimentation with complex structure overriding one over the other. It
marks a south-eastern boundary of Assam plains
and extends along the western limb of KS–PS
(Evans 1964). The Kohima belongs to the morphotectonic subdivision of Assam–Arakan tertiary
folded and thrust belts also known as the IFB. The
IFB mainly comprises of outer wedge of the IBR
with structural complexity and terrain difBculties
running almost NNE–SWW direction. This
includes north Cachar hills, Laimatol-Mizo hills
and extends up to the Tripura fold belts. The study
area is occupied by two synform structures, the
Kohima Synclinorium in the south and Patkai
Synclinorium in the north (Dasgupta and Biswas
2000; Srinivasan 2007).

3. Methodology
In the present study, we have applied signal processing techniques (e.g., second vertical derivative,
2D radially averaged power spectrum, PDEPTH
modelling using Werner Deconvolution technique,
and 2D gravity modelling) to Bouguer gravity data
to understand the basement heterogeneity and
overlying geosynclinal sediment thickness of
Kohima region. Second order vertical derivative
(VDR) of Bouguer gravity anomalies (Elkins 1951;
Marson and Klingele 1993; Murthy 1998) was used
to enhance shallow subsurface anomalies obscured
by broader regional trends and to outline the edges
of source bodies and litho-logical boundaries over
Kohima Synclinorium.
Two-dimensional (2D) radially averaged power
spectrum was calculated over Kohima Synclinorium to estimate the depth to the top of the
interface with varying density contrast to the
basement. The Bouguer gravity data have been
transformed in Fourier domain using equivalent
layer concept. Here the Brst order gravity spectrum
at the surface caused due to subsurface layer with
relief spectrum DhðkÞ, depth h0 and density contract Dq in 2D can be interrelated (Spector and
Grant 1970; Naidu 1972; Mishra and Pederson
1982; Mishra 2011).
DgðkÞ ¼ 2pGDqe2pjkjh0 DhðkÞ:

ð1Þ

The power spectrum of equation (1) can be
expressed as:
jDgðkÞj2 ¼ 4p2 G 2 Dq2 e4pjkjh0 jDhðkÞj2 :

ð2Þ

Taking natural logarithm in both sides of
equation (2), we can write as
lnhjDgðkÞj2 i ¼ 4ph0 jkj þ lnð4p2 G 2 Dq2 hjDhðkÞj2 iÞ:
ð3Þ
In equation (3), h i denotes radial average
(Spector and Grant 1970). The above equation
can be approximated as a straight line with slope
4ph0 in that h0 may be found by plotting
the natural logarithmic power spectrum against
the wavenumber, —k—.
The gravity basement depths were computed
by employing moving window averaging technique based on radially averaged power spectrum
(Spector and Grant 1970; Naidu and Mathew
1988). In that a small and suitable window size
slides over a large gridded gravity data with
some overlap for computing radially averaged
power spectrum of various windows choosing
appropriate pass and cut-oA wavelengths of
gravity data.
‘PDEPTH’ modelling using Werner Deconvolution technique (Werner 1953; Hartman et al. 1971)
is an iterative 2D inversion scheme to Bnd the
horizontal position and depth of causative source
body from proBle gravity data. The unknown
parameters to deBne the anomalies are estimated
by Marquardt’s least-squared inversion method
(Ku and Sharp 1983). The method allows estimating depth solutions and the geometry of different gravity source bodies using a series of
moving window along the proBle (Mammo 2012).

4. Qualitative analysis of Bouguer gravity
The original Bouguer gravity anomaly map of the
study region (GSI–NGRI 2006), covering an area of
45,000 km2 was re-sampled with a pixel size of
1 km2 (Bgure 2). The gravity anomaly map has
brought out varying gravity anomaly pattern over
different lithological units and shows an overall
variation of –179 mGal ranging from maximum
value of 40 mGal over the southwest part and
minimum of –219 mGal observed over the northeast portion. Based on the gravity variation, the
study area can be classiBed into three distinct
gravity anomalous zones, viz., high (H), low
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Figure 2. Bouguer gravity anomaly map of north-east India overlain with tectonic features such as Naga Thrust (NGT) and
Disang Thrust (DST). The zones of gravity high are marked as H1, H2 and H3. The zones of gravity low are denoted as L1, L2
and L3. The zones of fault signatures in terms of horizontal gravity gradients are represented as G1, G2 and G3. P1–P2, P3–P4
and P5–P6 are selected proBles.

(L) and gradient (G) zones (Bgure 2). The Bouguer
gravity anomaly map shows that southwestern
part is characterized by gravity high (H1). This
gravity high (H1) is attributed to either highdensity maBc and/or ultramaBc rocks or basement
up-warping. A significant broad high anomaly (H2)
noticed over exposed Mikir Massif represents an
uplifted block, which is composed of granitoid
gneiss with acid and basic intrusive (Dasgupta and
Biswas 2000). Moderately high gravity (H3),
trending along NE–SW direction extends from
south of Senapati to Kohima (Bgure 2). An
east–west trending strong gravity low (L1) has
been characterized by Assam Fore Land Basin
and Siwalik formation (Bgure 2). This anomaly
extends further south-east of Jorhat to Belt of
Schuppen (BS). NGT and DST have been interpreted from Bouguer anomaly plot (Bgure 2).
Northeast–southwest trending isolated gravity low
(L2) is characterized by IFB. Northeast to southwest trending moderately low gravity anomaly
(L3), has been interpreted in terms of a possible
intense compression (folded) and/or thrusting

caused by the presence of thick low density
sediments (Bgure 2). It is an important structural
element at the eastern boundary thrust belt of
Indo-Burma Range (IBR) subduction zone (Kayal
1996). The relative gravity low anomalies over
basement depressions are due to the thick underlying sedimentary column. The major northeast–southwest
trending
moderate
gravity
anomalies are sandwiched between the zones of BS,
that merely coincide with the NGT and DST
(Bgure 2). These thrust belts are not a single plane
throughout, rather it is made up of a succession of
different thrusts (Evans 1964; Srinivasan 2007).
The Bouguer gravity anomaly map represents two
striking features. One of them is identiBed by steep
gravity gradient (G1) trending east–west which
delimits the northern boundary and the other one
is northeast trending gravity gradient (G2), which
is characterized by the outer edge of the Mikir
Massif nearing to the Brahmaputra fore-land basin
(FB). The north–south trending gravity gradient
(G3) clearly distinguishes the Kohima Synclinorium from IFB. These steep gravity gradients could
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be due to deep seated faults and/or litho-logical
contacts. The study area is cutting across several
major lineaments trending NNW–SSE, NW–SE
and NWW–SEE directions, which bisects the
northeast–southwest trending NGT and DST
(Bgure 2). A NEE–SWW trending lineament parallel to the Kalyani shear zone, cut across Mikir
Massif. The gradual decrease of gravity from north
to northeastern part of upper Assam valley could
be attributed to deepening of basement from north
to north-east (Verma and Mukhopadhyay 1977).

5. Vertical derivative map of Bouguer
gravity data
The second order vertical derivative map has been
used to enhance local anomalies obscured by
broader regional trends and to delineate edges of
source bodies and/or litho-logical boundaries
(Elkins 1951; Marson and Klingele 1993; Murthy
1998; Ajayakumar et al. 2017). We have computed
second vertical derivative of Bouguer gravity
anomaly of the study area. This map enhances
several local anomalies masked by the broader
regional gravity trends and brought out near circular anomaly due to outer edge of the Mikir
Massif (Bgure 3). The pronounced east–west
trending anomaly at southwestern part of the
study area marks the boundary of the southern
extension of the imbricated thrust belt (Bgure 3).
The near circular anomaly pattern, as is evident
from the image could be linked to high-density
maBc/ultramaBc rocks and/or basement up-warping. The prominent northeast–southwest trending
negative anomalies with discrete nature represent
distinct tectonic features of BS. This may be due to
the underlying sediments of varying thickness
under intense folding and thrusting.
A striking north–south to northeast–southwest
trending high gravity vertical gradient anomaly
observed from Senapati to Tuli, which is characterized by geosynclinal sediments at Kohima and
Patkai. The moderately low gradient anomalies are
characterized by Assam–Arakan folded and thrusts
belts/IFB. To understand the nature of the
underlying basement and sedimentary thickness of
the highly complex folded and thrust belts, Bve
selective proBle sections (S1–S2 to S9–S10) were
considered for present examination. The results
of each proBle are discussed separately for the
interpretation of tectonic belts of BS, synclinal
structures and IFB.
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6. Quantitative analysis of Bouguer
gravity data
6.1 Spectral analysis of Bouguer gravity data
The Bouguer gravity data were transformed in the
frequency domain to compute 2D radially averaged
power spectra. The averaged radial spectra provide
the depths estimate of the causative sources at the
different gravity interfaces (Spector and Grant
1970; Naidu 1972; Radhakrishna et al. 2002; Singh
et al. 2004; Mishra 2011). The slope of the logarithmic power spectrum of Bouguer gravity anomaly gives the ensemble average depth of the
corresponding causative bodies due to density
contrast. The computed spectrum vs. wave number
(Bgure 4) provides three straight line segments.
The depths corresponding to 20.92 km (deeper layer
interface), 8.66 km (middle layer interface) and 4.46
km (shallow layer interface) are associated with the
gravity anomaly of longer, moderate and shorter
wavelength, respectively (Bgure 4). The deeper
interface depth of 20.92 km attributed to the lower
crust. The other two interface depths indicate the
upper crustal and the basement depth beneath the
Kohima Synclinorium and its surrounding areas
(Bgure 4). It may be noted that line segment data
points of logarithmic power spectrum are Btted
with straight line. The slope is derived by Btting it
to the line segment data using least-squared techniques. Selection of data points in each cluster may
give rise to different slopes resulting in a range of
probable depths instead of a single depth. This has
permitted us to calculate an appropriate statistical
uncertainty bound of the depth estimates. Accordingly, we have experimented with different data
points from each line segments and ascertain the
depth along with its uncertainty bound. We found
excellent correlation (co-efBcient of determination
*0.90) in all the depth estimations, including
upper and lower bound. However, we accepted the
basement depth solution with highest co-efBcient of
determination (*0.98) (table 1). The average
computed basement depths beneath the Kohima
Synclinorium have been found within the uncertainty bounds (*± 0.50 km) (table 1).
6.2 Gravity basement depth imaging map
The gravity basement depth imaging map (Bgure 5)
shows that undulation in the gravity basement depth
varies from 2.2 to 4.1 km. These basement depths
were computed by using the moving window
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Figure 3. Vertical derivative (VDR) anomaly map derived from Bouguer gravity data of north-east India is overlain
with tectonic features. Five proBles (S1–S2, S3–S4, S5–S6, S7–S8, and S9–S10), which cut across different tectonic features
are shown.

Figure 4. Bouguer gravity based (Bgure 2) spectral analysis results for study region in north-east India.

Table 1. Estimation of basement depth uncertainty from spectral analysis of gravity
data.
Slope of line
segment

Estimated
depth (km)

CoefBcient of
determination

Depth
uncertainty (km)

Lower bound
Mean
Upper bound

3.93
4.46
4.94

0.967
0.973
0.981

0.53
*±0.50
+0.48
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Figure 5. Bouguer gravity based basement depth map of the study region. The western part of basement depth map reveals
shallow basement while eastern part indicates gradual deepening of basement.

averaging technique based on radially averaged
power spectrum (Spector and Grant 1970; Naidu and
Mathew 1988, 1998). A small and suitable window
(15 km 915 km) slide over a large grid of gravity
data with 5% overlap for computing radially averaged power spectrum of several windows based on
appropriate pass and cut-oA wavelengths shows
depth variations from 2.2 to 4.1 km. These depths are
very useful in understanding the relative vertical
movement of various segments of gravity basement.
Deeper basement depths are depicted in the eastern
and northeastern parts of arcuate shaped northsouth trending Eastern Boundary thrust and IFB
(Bgure 5). There is an uplifted basement towards
southwest of the study area, pronounced circular
shallow basement structure is noticed around Mikir
Massif and west of Golaghat areas. Moderate basement depths were estimated in rest of the portion of
the study area (Bgure 5).
6.3 PDEPTH – Modelling of basement using
Werner method
To understand the signatures of the different exposed
geological formations and geotectonic units, three

Bouguer gravity proBles were selected, viz., P1–P2,
P3–P4, and P5–P6 over the gravity grid. The
northwest–southeast directed proBle (P1–P2) is
characterized by the low gravity region of eastern
boundary thrust zone, across NGT and DST, with
moderately high over Kohima Synclinorium and
Mikir Massif. Further north, gravity proBle cuts
across low gravity zone towards north-western portion over Brahmaputra FB. An uplifted basement is
proposed along proBle (P3–P4) to explain the gravity
high at the southwestern part of the study area. The
proBle (P3–P4) cuts across imbricated thrust zone
and Kohima region. Towards east prominent low and
isolated gravity anomaly is centered over IFB. The
proBle (P5–P6) is passing through Mikir Massif and
extending up to northeast of Golaghat. Thrust and
IFB are characterized by gravity low along the proBle (P5–P6). We employed ‘PDEPTH’ modelling
using Werner deconvolution technique (Werner
1953; Ku and Sharp 1983) to compute gravity source
depth along the gravity proBles following Hartman
et al. (1971).
Accordingly, the estimated depth solutions derived
from the Werner deconvolution technique is shown
(Bgure 6a–c). The Werner deconvolution technique
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Figure 6. Werner PDEPTH modelling results along three proBles (P1–P2, P3–P4, P5–P6) which cuts across Kohima
Synclinorium (legend is same as in Bgure 1).

(Werner 1953) essentially searches for variations in
slope and curvature. The PDEPTH as employed here
allows recognizing potential anomalies and automatically computing their horizontal and vertical
location, depth, anomalous density contrast and
geometry. The clusters of Werner depth solutions
provide source depth variations along the proBles
over Kohima Synclinorium and surrounding areas.
The source depths are found to be varied from 2.5 to
6.5 km (Bgure 6a–c). Deeper depth solutions are
characterized by density variation with respect to
basement at deeper depths. The Werner based depth
solutions and their clustering pattern provide
important clue to the interpretation/delineation

of fault/lineament (F) of the study region. The
variations of depth to the basement represent how
sediment thickness varies along the three regional
proBles. These Werner PDEPTH solutions are
in well agreement with the depths obtained by
spectral analysis and basement depth imaging
techniques of gravity data.
6.4 ProBle sections (S1–S2, S3–S4, S5–S6,
S7–S8, and S9–S10) across Kohima
Synclinorium and adjoining areas
The vertical derivative map of gravity data brings
out the geometry of thrust tectonics of complex

J. Earth Syst. Sci. (2020)129 56

Page 9 of 13 56

Figure 7. (a–e). The integrated proBles along S1–S2, S3–S4, S5–S6, S7–S8, and S9–S10 (Bgure 2 for locations). These plots
reCect the inCuence of lithology and basement conBguration of foreland basin on gravity and their vertical derivatives.

NER. Five proBles (S1–S2, S3–S4, S5–S6, S7–S8,
and S9–S10), which cuts across the distinct geological formations and tectonic elements of Kohima
Synclinorium and adjoining areas (Bgure 7a–e)
were considered along east–west direction for the
present analysis. These proBle sections exhibit
nature of the topographical variations, Bouguer
gravity anomalies, second vertical derivative of
Bouguer gravity responses and underlying basement conBguration along with their association

with tectonics and subsurface geology. Particularly, Bouguer gravity and its vertical derivative
anomalies differentiate among the various lithological boundaries of fore land basin, BS, KS–PS
structure adjacent to IFB (Bgure 7a–e). These
results demonstrate lateral variation of underlying
basement and thickness of the sediments. It depicts
that western part over FB is likely to have shallow
basement, whereas the adjacent thrust belt, KS–PS
and IFB are interpreted to be relatively deeper
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6.5 Gravity 2D subsurface modelling (GMSYS)
along the proBle sections (AB)

Figure 7. (Continued.)

We generated 2D subsurface gravity model along
proBle (AB) using GMSYS module of Geo-soft to
understand different geological formations. These
include Assam foreland basins, imbricated thrust
of BS zone and adjacent Assam–Arakan IFB. The
selected proBles were modelled by constraining
the available seismic depth results (e.g., sedimentary thickness), and gravity interface depths
(Bgure 8a–b).
The observed gravity anomaly yields a fairly
good match with the computed curve with RMS
error of 0.9. Modelling results suggest underlying
basement’s gradual deepening towards east with
undulations. The basement depth varies from 2.2
to 5.5 km. Shallow basements are characterized by
foreland basins whereas the deep basements are
inferred beneath BS. The computed results are in
good agreement with the seismic depth section
(Bgure 8b) as well as drilling data (Saha 2012).
7. Discussion

undulating basement, suggesting intense folding
and thrusting over geosynclinal sediments. The
inferred basement depth results indicate gradual
basement deepening towards the east (Verma and
Mukhopadhyay 1977).

A broad high gravity anomaly zone over Mikir
Massif represents an uplifted block composed of
granitoid gneiss of Early Proterozoic age (*2.5 Ga)
with acidic and basic intrusive (Dasgupta and

Figure 8. (a) A 2-D gravity model for proBle A–B (Bgure 2) and it cuts across the foreland basin, a belt of Schuppen zone. (b) A
limited seismic section (after Saha 2012) is shown in the lower panel.
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Biswas 2000). The pronounced east–west trending
gravity high demarcates around Haflong (Bgure 2).
The gravity high over the southern extension of the
imbricated thrust belt deBnes basement up-warping and/or presence of high-density maBc/ultramaBc rocks. On the other hand, a high gravity
anomaly trending almost east–west direction may
be due to the southern fringe of the uplifted Shillong plateau or basement ridge, which may be
responsible to form a significant east–west trending
fault, known as Dauki–Haflong thrust fault (Nandy
2001). The significant low gravity outlines upper
Assam and FB. Thrust geometry is characterized
by moderately low gravity and second vertical
derivative anomalies. The discrete isolated gravity
lows over BS represents, undulating nature of the
basement and accumulation of thick sediments
(Bgure 5). The BS is one of the prominent morphotectonic features of northeastern region, which is
composed of Tertiary sediments. The BS has
undergone more than eight over thrust (Evans
1964; Srinivasan 2007). At BS, the response of
gravity and second vertical derivative with discrete
nature indicate that thickness of the underlying
sediments has undergone intense folding and
thrusting resulting in undulating basement. The
results of proBle sections (Bgure 7a–e) reveal that
sedimentary thickness considerably increases
below the imbricated thrust belts and adjoin IFB,
which is also inferred by 2D gravity modelling
results (Bgure 8a–b) and seismic and drilling
information (Saha 2012). Besides the BS, the other
major structural units of the study region include
north–south to northeast-southeast trending
KS–PS synclinal structures, which is clearly
depicted by the trends of both gravity and its
second vertical derivative signatures. The Kohima
Synform structures extend from south-west of
Kohima to further south of Senapathi. The Kohima
Synclinorium makes northwest contact by the
DST. The PS, which is comprised of Barail rocks,
are subjected to intense thrust of Disang shale. The
PS extends from south of Wokha to northeast of
Tuli and it makes contact by the DST (Bgure 3).
The computed basement depths beneath KS–PS
are found to be slightly lower than those of adjacent thrust and IFB (Bgure 5). The nature of the
underlying basement and disposition of synclinal
sedimentary layer of the complex folded and
thrusted belts are delineated from the analysis of
PDEPTH modelling. The selected proBle sections
of the study region are compared with 2D gravity
modelling result constrained by available seismic
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section along the proBle (AB). The comparative
results are found to be excellent, clearly demonstrating density in-homogeneities along the particular transect (Bgure 8a–b). Thus, the present
analysis based on 2D radially averaged power
spectrum with appropriate uncertainty bounds of
the estimated depths, second vertical derivatives,
PDEPTH modelling combining with Werner
deconvolution and 2D gravity modelling along a
particular transect supplemented with seismic data
provide deeper insights into the basement architecture, the thrust geometry and tectonic trends of
Kohima region.
8. Summary and conclusions
We have carried out a comprehensive research for
the understanding of basement structure and nature of complex tectonic geometry underneath the
Kohima Synclinorium and its adjoining inner fold
belts from the interpretation of Bouguer gravity
data complemented with seismic data. Well
established techniques such as 2D radially averaged power spectra, basement depth imaging
armed with PDEPTH and GM-Sys modelling were
employed to qualitatively and quantitatively
characterize the concealed basement heterogeneity
and sedimentary thickness. The major conclusions
are as follows:
• The Bouguer gravity analysis with qualitative
and quantitative interpretation brings out basement structure over Kohima Synclinorium. The
results of spectral analysis, basement depth
modelling and the Werner PDETH modelling
reveal that average sediment thickness in this
area varies from 2.2 to 5.5 km with undulating
basement.
• The pronounced gravity high is attributed to
anomalously high density material underlain by
the maBc/ultramaBc rocks. The major northeast
to south-west nosing gravity anomalies sandwiched between the Schuppen Belt (SB) zones is
associated with moderately high gravity anomalies, which are in tune with the Naga Thrust
(NGT) and Disang Thrust (DST).
• Analysis reveals that underlying sedimentary
thickness has varied possibly due to inCuence of
compression and thrusting. The Werner
PDEPTH modelling along selected proBles delineates distinct geological formations and tectonic
elements of over Kohima Synclinorium. Combined plot shows the inter-relationship among
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Bouguer gravity, its second vertical derivative
and various lithological boundaries of Brahmaputra Fold Belts, Belt of Schuppen (BS), and
Kohima–Patkai Synclinal structures (KS–PS)
adjacent to Inner Fold Belts (IFB).
• The 2D gravity modelling constrained by seismic
data suggests the presence of basement in a
depth range of 2.2–3.5 km below Brahmaputra
Foreland basin and 3.5 to 5.5 km below Belt of
Schuppen (BS). Moderately shallow basement
over Kohima–Patkai is attributed to synclinal
structure. The present results also suggest that
the basement deepening towards Inner Fold
Belts (IFB), which appears to be of paramount
importance as these sedimentary basins may
host significant amount of oil deposits in the
study area.
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