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ModiBcation of local stress orientation is an interesting issue for Cuid migration and seal integrity at the
faulted region of Assam Gap holding major oil/gas Belds of India. Main objective is to scrutinize the stress
pattern at the faulted blocks in this seismic gap. Geomechanical characterization of the study area has
been carried out by integrating seismic and well log data through velocity model. A fresh approach
adopting inverted post-stack seismic section tied with wells is considered to map the geomechanical
parameters and stress magnitudes of the study area. The 3D structural model considers the geomechanical layers delineated by the mapped rock mechanical properties and local faults revealed in poststack seismic sections. The 3D Bnite element model proposed in this study allows the computation of
stress orientation, constraining deformation at the north facing edge and imposing the regional stress Beld
towards NE–SW direction. The pattern of stress orientation shows the limited variation in stress direction
across the geomechanical layers paralleling the regional stress direction of NE–SW. However strong stress
rotation amounting about 20° is observed near the fault blocks and scattered rotation ranging from 20 to
90° in the fault plane. The model predicted stress direction is validated with the stress direction at well
location from Fullbore Micro resistivity Imager data.
Keywords. Crustal stress; Assam Gap; geomechanical parameters; stress orientation.

1. Introduction
Information on geomechanical properties of rocks
in Upper Assam basin plays an important role in
evaluation of seismic risk, and analysis of regional
and tectonic activities (Zoback 1992; Bell 1996;
Trautwein et al. 2010). The vertical and horizontal
stresses are profoundly dependent on the pore
pressure, Poisson’s ratio and Young’s Modulus of
sediments. The heterogeneity of sedimentary layers
due to varying rock properties, structural disturbances and tectonism are the major causes of
deCection of stress orientation (Chatterjee and

Mukhopadhyay 2003; Cook et al. 2007; Singha
and Chatterjee 2015). Principal horizontal stress
direction is noticed to rotate in presence of faults,
complex structures resulting from diapirism,
basaltic intrusion as well as mountain building
(Rudnicki 1979; Yin and Rogers 1995; Yamamoto
et al. 2013).
Pore pressure and stress magnitude with its
orientation have already been investigated previously for parts of Upper Assam and Naga Thrust
belt (Bgure 1). Mapping of geomechanical parameters aids in a detailed understanding of localized
stress orientation at the lithological boundaries and
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Figure 1. (a) Tectonic setup of the study area shows the
normal faulted aseismic Assam Gap surrounded by active
thrusts, Main Central Thrust (MCT), Main Boundary Thrust
(MBT). (b) MagniBed image of the study area pinpointing the
three wells M1, M2 and M3 and the position of the seismic
sections XY and RS.

associated faults present in the Assam Gap. 1D
geomechnical model from conventional well log
data exists in the study area (Alam et al. 2019).
However, 2D map of the pore pressure and the
principle stress magnitudes are required for a
variety of reservoir engineering purposes like
hydraulic fracturing, water Cooding, estimation of
removable reserves, prediction of wellbore stability, well path planning, casing design, fault reactivation, fracture stimulation, seal integrity and
subsidence under the hydrocarbon reserves in the
study area (Tingay et al. 2008; Nokes 2011; Singha
and Chatterjee 2014; Das and Chatterjee 2018).
Inverted 2D post-stack seismic data shows the twoway travel time section of acoustic impedance and
velocity. Geological depth section is a requisite for
creating structural geometry. Velocity model acts
as a tool for conversion of time section to depth
section of 2D seismic data (Gogoi and Chatterjee
2018).
A Bnite element 3D model is developed to
investigate the orientation of in-situ stresses of
reservoir and non-reservoir rocks of Upper Assam
basin under the application of regional stress.
Generally, core samples and well log data in 1D are
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utilized for rock properties assignment in modelling.
Typically, mapping of geomechanical parameters
from seismic data has been carried out using outputs of pre-stack inversion (Mukerji et al. 2001;
Singha et al. 2014). However, in case of data
constraint we may approach geomechanical characterization using post-stack seismic data with the
help of transformation equations (Das and Chatterjee 2018; Gogoi and Chatterjee 2019; Singha
et al. 2019). An inverted seismic section in depth
scale provides the lateral variability of the geomechanical parameters and stress magnitudes. The
study area covering an area of 10 km2 under the
Upper Assam basin (Bgure 1) holds the producing
geological formation namely, Tipam Sandstone of
Cuviolacustrine Miocene origin and Barail Arenaceous Sandstone of Oligocene reservoirs (Pahari
et al. 2008). For 3D stress modelling, we aim at
(a) estimation of vertical stress (Sv), pore pressure
(PP), rock mechanical properties and maximum
and minimum horizontal stresses (SH and Sh) from
conventional well logs, (b) inversion of post-stack
seismic section and velocity modelling for mapping
of Sv, PP, SH, Sh and rock mechanical properties in
the seismic section, and (c) prediction of stress
orientation of sediments of reservoir and nonreservoir rocks.
2. Study area
The subducting Indian Plate is overthrusted by the
Eurasian plate on the west and north and by
Burmese plate on the east (Bilham and England
2001; Kayal et al. 2006). This dual compression in
two direction results in tensile tectonics in the
Indian plate paralleling the Brahmaputra arch.
The compressional direction towards N–S exists in
the eastern Himalaya to Bengal basin through the
Mikir hills and the Upper Assam. This is in line
with the India–Eurasia convergence resulting
whole of the NE India to be seismically active.
Nestled within the Upper Assam basin is the
Assam Gap, an aseismic normal faulted region
surrounded by thrust faulted regime (Khattri et al.
1983; Kent and Dasgupta 2004). This basin covering a portion of the Paleocene to Eocene continental shelf of the Indian plate, holds major oil/gas
Belds in India. The area is bounded by the Naga
Hills on the southeast and the Himalaya Mountain
range to the north (Bgure 1). Upper Cretaceous to
Cenozoic sedimentary sequence overlies the
Palaeozoic–Mesozoic granitic basement (Kent and
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Dasgupta 2004). Tipam Sandstone (TS), Barail
group, Sylhet Limestone of Oliogocene age and
Kopili formation of Eocene age are the major
hydrocarbon producing formation in Upper Assam
basin. Oligocene and Miocene shales and the Pliocene Girujan Clay formation serve as reservoir
seals for TS formation. The Barail group is divided
into the Barail Arenaceous Sandstone (BAS) formation and Barail Argillaceous (BG) formation.
The two seismic sections oriented NE–SW and
NW–SE direction in the Assam Gap are displayed
in Bgure 2. The seismic section XY (NE–SW oriented) transgresses through two wells penetrating
the geological formations: Girujan Clay, TS, BG,
BAS, Kopili and Sylhet from top to bottom
(Bgure 2). This Bgure illustrates the top of the
geological formations with time in post-stack seismic section. Previous researchers, Gogoi and
Chatterjee (2019) have already discussed the
hydrocarbon-bearing zones in TS and BAS formations under the study area. The current study
focuses on mapping of PP, stress magnitudes,
Young’s modulus and Poisson’s ratio for these TS
and BAS reservoirs as well as the non-reservoir
formations under the study area.
3. Data availability
Two 2D post-stack seismic sections, XY trending
in NE–SW direction and RS trending in NW–SE
direction, intersecting each other have been used

for modelling (Bgure 2). As the formation tops and
other geological horizons have been found to match
in both the sections, velocity modelling has been
carried out in only one of the sections, which is the
XY section. Two wells, M1 and M2, cross-cutting
the section XY have been used for well to seismic
tie in the velocity modelling. Another well M3
traversing through seismic section RS has been
projected on the seismic section XY for ease of
work. Conventional well logs of sonic velocity,
gamma ray, density and modular dynamic tester
(MDT) are available for all three wells for estimation of pore pressure and stress magnitudes.
Fullbore Formation Micro Imager (FMI) log is
available for wells M1 and M3 for validation of
model-predicted stress orientation.
4. Estimation of vertical stress, pore
pressure, horizontal stresses and rock
mechanical properties
Log data from three wells: M1, M2, M3 and the 2D
post-stack seismic section are used for estimation of
geomechanical parameters such as: pore pressure,
in-situ stress and rock mechanical properties. The
well logs such as: density (qb), compressional sonic
transit time, shear sonic transit time are available
for the present study.
4.1 Vertical stress
Vertical stress magnitudes from two wells: M1 and
M3 are derived from density log using the following
equation (Plumb et al. 1991):
Z z
qðz Þgdz;
ð1Þ
SV ¼
0

where z is the depth at point of measurement,
q(z) is the bulk density of the rock which is function of the depth, and g is the acceleration due to
gravity.
4.2 Pore pressure

Figure 2. Two intersecting 2D time sections XY and RS in
NE–SW and NW–SE in which the geological formation tops
(Girujan Clay, Tipam Sandstone, Argillaceous Barail, Arenaceous Barail, Kopili and Sylhet) are marked.

Lithology, porosity, Cuid saturation, stresses and
temperature can aAect the velocity of sonic waves
in a rock (Lei et al. 2012). Selection of depth
interval against shale is required to draw normal
compaction trend (NCT) from compressional sonic
transit (Dt) log for M1 and M3 under the study
area. The methodology of drawing NCT is described previously by many authors (e.g., Singha and
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Chatterjee 2014; Dasgupta et al. 2016). The similar approach is adopted here to draw NCT through
shale points for these wells. Figure 3(a) shows the
NCT for wells under the study area. NCT follows
an exponential relation with goodness-of-Bt (R2 =
0.94). Figure 3(b) displays the velocity obtained
from NCT referred as Vn varying with compressional sonic velocity (Vp) as
Vn ¼ 1:0706Vp  178:4;

ð2Þ

PP is computed using following equation given
by Eaton (1972)
PP ¼ SV  ðSV  Ph Þ  ðVp =Vn Þn ;

ð3Þ

where Ph = hydrostatic pressure assumed as 10
MPa/km, Vp = compressional sonic velocity computed from Dt, Vn = Velocity calculated from
normal compaction trend against shale and n =
Eaton’s exponent assumed as 1 (Alam et al. 2019).

(Zamora et al. 1994; Fjaer 2009). Static Young’s
modulus (Ys) is calculated from dynamic Young’s
modulus (Yd) using the following relation (Wang
2000; Das and Chatterjee 2018):
ð4aÞ

ms ¼ md :

ð4bÞ

The static (ms) and dynamic (md) values of
Poisson’s ratio is same (Wang 2000).
Yd and md have been calculated from Vp/Vs and
density logs for three wells under the study area
using the following relations (e.g., Das and
Chatterjee 2017)
 2
Vp
1 Vs2  2
ð5Þ
md ¼ V 2 
2 p2  1
Vs

Yd ¼

4.3 Rock mechanical properties
In this basin, the rock properties: Young’s modulus
(Y) and Poisson’s ratio (m) have been derived from
the compressional sonic (Vp) and shear sonic (Vs)
velocities for sediments in the depth interval
1.7–3.8 km. Shear wave velocity is important in the
study of seismic inversion and petrophysical evaluation, particularly for the estimation of geomechanical properties. The ratio of P-wave and
S-wave velocities (Vp/Vs) and density have been
used to estimate the Young’s modulus (Y) and
Poisson’s ratio (m) of rocks in this basin.
Static values of elastic constants, which are a
measure of the deformation induced under controlled stress conditions can be computed from
dynamic elastic moduli using empirical relations
proposed for similar sedimentological setup

Ys ¼ 0:4142  Yd  1:0593;



qVs2 3Vp2  4Vs2
Vp2  Vs2

:

ð6Þ

4.4 Horizontal stress magnitudes
Linear poroelastic model considers horizontal
strain in two Cartesian directions. The minimum
and maximum horizontal stress is obtained by
solving the linear poroelastic equations for Upper
Assam basin (Al-Qahtani et al. 2001; Perchikolaee
2010):
Sh0 ¼

ms
ms Ys
Ys
ðSV  PP Þ þ PP þ
ex þ
ey
2
1  ms
1  ms
1  m2s
ð7Þ

SH0 ¼

ms
m s Ys
Ys
ðSV  PP Þ þ PP þ
ey þ
ex
2
1  ms
1  ms
1  m2s
ð8Þ

Figure 3. (a) Compressional travel time for shale points from wells M1 and M3 show an exponential normal compaction trend
(NCT) up to 1600 m as exhibited by the red line. (b) The variation of the normalized velocity (Vn) obtained from the NCT with
the compressional sonic velocity is displayed. The linear relationship thus obtained is further used to compute pore pressure.
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where, ex and ey are the horizontal strain in x and y
directions. Sh0 and SH0 are the measured minimum
and maximum stress magnitudes obtained from
Leak oA test (LOT) and breakout (BO) data,
respectively. The tectonic strains, ex and ey vary
from 0.000099 to 0.00077 and –0.0010 to –0.0019
along NE–SW and NW–SE directions, respectively,
in these two wells (Alam et al. 2019). Authors have
calculated horizontal stress magnitudes for these
wells (Alam et al. 2019). In reference to our previous
publication, Alam et al. (2019), the poroelastically
estimated stress Sh varies from 12.0 to 12.5 MPa/
km, whereas SH varies from 14.9 to 16.4 MPa/km. It
is observed that the average Sh/SV varies from 0.68
to 0.72 and average SH/SV varies from 0.76 to 0.82,
respectively.
5. Mapping of rock mechanical properties
Previous researchers, Das and Chatterjee (2018)
have demonstrated the use of post-stack inversion
for mapping of in-situ stress, pore pressure and
rock mechanical properties using multilayered feed
forward neural network (MLFN) modelling in
Krishna–Godavari Basin, India. Here, the authors,
used model based 2D post-stack seismic inversion
for prediction of AI, Vp, Vs and density from XY
section in Upper Assam basin (Gogoi and Chatterjee 2019). A Cowchart detailing the workCow for
the input of 3D geomechanical model using
mapped outputs is displayed in Bgure 4.
For the purposes of 3D structural stress modelling, seismic time section is required to be
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converted into depth section to develop a geological model. Time–depth relationship is obtained by
tying two wells (M1 and M2) with the post-stack
seismic section XY (Bgure 2) for creation of
velocity model. A precise and faithful depth conversion ties the existing wells and accurately predicts depths at new locations (Pandey et al. 2013).
The instantaneous velocity as a linear function of
depth can be described as: V(z) = V0 + kZ, where
V(z) is the instantaneous velocity at depth Z, and
V0 and k are the intercept and slope of the line (AlChalabi 1997). Velocity value for the NE–SW
seismic section ranges from 2500 to 4000 m/s
(Bgure 5a). The generated model is well matched
with the output instantaneous velocity from well
log data at well M1 and M2 (Bgure 5b). Available
formation tops of well M1 are used for validation of
the depth model at well location (Bgure 5c).
This velocity model is used to transform the
outputs of post-stack seismic inversion from time
to depth domain. Inverted acoustic impedance and
velocity has been estimated using model based
seismic inversion on the XY seismic section. Transformation equation obtained between
AI and SI from well log data, has been used to
generate SI section (Gogoi and Chatterjee 2019).
Density (Bgure 6) and Vp/Vs sections are derived
from the resultant AI and SI sections. These sections are further used to compute md and Yd sections using equations (5 and 6). Equation (4a and
b) are used to derive static section of Y and m.
Figure 7(a and b) shows the static Y and m sections
under the study area. Vn section is also derived
from Vp applying equation (2) for PP calculation.

Figure 4. Flowchart detailing the workCow pursued to map density, vertical stress, pore pressure static Young’s Modulus,
Poisson’s ratio, maximum and minimum horizontal stress from 2D post-stack seismic section.
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Figure 5. Instantaneous velocity of XY section from velocity modelling in (a) time scale and (b) depth scale ranging from 2500
to 4000 m/s. (c) A good match of velocity modelled instantaneous velocity and velocity obtained from well log data is shown here
for wells M2 and M1, respectively.

Figure 6. The transformed density section in depth scale obtained from velocity modelling shows density range of 2.11–2.47 g/cc
for XY section. This is further used for mapping of vertical stress.

These sections in depth domain are further used for
generation of Sv and PP section using equations (1
and 3). Similarly, SH and Sh sections are generated
using equations (7 and 8). Figure 8(a–d) describes
Sv, PP, SH and Sh distribution along NE–SW 2-D
seismic section.
Ys varies from 1.75 to 13.3 GPa and ms is seen
to vary from 0.27 to 0.39 (Bgure 7). Sv increases
with depth from 36.4 to 85.2 MPa from Girujan
Clay to BAS formations. PP ranges from 18.4 to
39.5 MPa from depth 1800–3800 m. The inverted
SV and PP are found to match considerably well
with the computed SV and PP obtained from log
data (Bgure 9). The measured PP from MDT
available only for well M3 at the selected depth is
plotted in Bgure 9. The magnitudes of Sh and SH
vary from 23.4 to 53 MPa and 31.2–63.7 MPa,
respectively (Bgure 8c, d). This information will
provide the geomechanical parameters for prediction of stress orientation through 3D Bnite
element modelling.

6. Model setup
The two seismic sections: NE–SW oriented XY
and E–W oriented RS sections as shown in
Bgure 2(a) have been used for development of 3D
model. The length and width of the model are 5 km
chosen from the seismic section XY and 2 km from
seismic section RS, respectively. We consider sediments from depth 1.7 to 3.1 km for Bnite element
modelling. The geomechanical models: Ys and ms
obtained from velocity modelling show six laterally
homogeneous layers (namely; 1, 2, 3, 4, 5 and 6)
(Bgure 10a and b). The portion of the seismic section in depth domain which has been utilized in
Bnite element modelling has been demarcated in
Bgure 10(a) and the initial conditions for the
geomechanical model are shown in Bgure 10(b).
Table 1 lists the depth interval, Ys, ms, density (q),
Sv, SH and Sh for each layer. Layer 1 (1.7–1.9 km) is
dominantly clay, layer 2 (1.9–2.0 km) and layer 3
(2.0–2.2 km) belongs to TS formation, layer 4
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Figure 7. Geomechanical parameters (a) static Young’s modulus and (b) Poisson’s ratio have been mapped in depth scale using
empirical formulae suitable for lithological units of similar age.

(2.2–2.3 km) is made of BG and BAS formations,
layer 5 (2.3–2.8 km) constitutes mainly of Kopili
formation and layer 6 (2.8–3.1 km) presents the
part of Sylhet formation.
ANSYS (University Intermediate version) Bnite
element software package is used to investigate
stress orientation in horizontally stratiBed 3D
model. The 3D volume (59291.38 km3) is meshed
using 23,505 elements of 8-noded brick solid type.
The vertical model boundaries are subjected to farBeld SH and Sh orthogonally. The far-Beld SH is
applied along the direction of NE–SW paralleling
to the regional maximum horizontal stress prevailing in the Upper Assam basin. Sv is applied at
the top of model vertically downwards as shown in
Bgure 10(b) and tabulated in table 1. Far-Beld SH
and Sh magnitudes are directed horizontally from
1.5 to 3.7 km depth are illustrated in Bgure 10(b).
The ABCD face of the model shows the results of
the implemented stress magnitudes. The applied
stress magnitudes are tabulated in table 1.
The face, BGAH is horizontally and vertically
constrained.

7. Explanation of model results
The far-Beld SH is applied along the regional
maximum horizontal stress direction (NE–SW).
Figure 11(a) depicts the stress orientation of the
layered model along three principal stresses
namely; SV, SH and Sh acting orthogonal to each
other portrayed in Bgures as black arrows, blue
arrows and bright green arrows, respectively. Figures 11 and 12 show the enlarged version of faulted
blocks M and N mentioned in Bgure 10. Away from
the faulted blocks, the model predicted SH
(N20–30°E) follows the regional SH direction. SH
orientation is observed as N60–70°E near the
faults. With the existence of unequal principal
horizontal stresses (SH and Sh) in the borehole,
there will be scattering of stress orientation and
accumulation of stress near fault location due to
low rock strength. At the fault edges, there is
increased accumulation of stress with erratic rotation of the stress vector. The SH vector
(Bgures 11b, c and 12b, c) shows scattered rotation
ranging from 20° to 90° at the fault planes. Similar
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Figure 8. (a) Vertical stress, (b) pore pressure, (c) minimum horizontal stress, and (d) maximum horizontal stress mapped in
depth domain for the XY section of the study area.
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Figure 9. Vertical stress and pore pressure calculated from velocity modelled 2D post-stack seismic data and that calculated
from conventional well log data have been compared to show a good match between the two for wells (a) M1 and (b) M3.
Available modular dynamic tester data in the same interval has been plotted for well M3.

Figure 10. (a) Shows the seismic depth section obtained after velocity modelling. The enclosed rectangular area with two faulted
blocks M and N and six layers based on mapped geomechanical properties (q, Ys and ms). (b) The geomechanical model setup of
the 59291.4 km3 block ABCDEFGH (H corner remains hidden from sight) for Bnite element modelling demonstrating the
thickness of layers and the direction of applied stress.
Table 1. Depth intervals for six layers along with corresponding static Young’s modulus, Poisson’s ratio, density. Vertical and
horizontal stresses for each layer utilized for Bnite element modelling has also been tabulated.

Layer
1
2
3
4
5
6

Depth
interval
(m)

Static Young’s
modulus
(MPa)

Poisson’s
ratio

Density
(kg/m3)

Minimum
horizontal
stress (MPa)

Maximum
horizontal
stress (MPa)

Vertical
stress
(MPa)

1757–1947
1947–2077
2077–2238
2238–2317
2317–2852
2852–3140

2710
4160
6580
7060
8030
8990

0.391
0.376
0.357
0.347
0.333
0.324

2139
2169
2244
2259
2289
2334

25.9
28.4
34.5
35.8
39.4
43.1

31.2
35.3
39.3
42.0
47.4
52.9

38.4
44.5
50.6
52.6
58.7
66.9

conditions of significant stress rotation (*90°)
across normal fault are noticed in Shikoku Basin,
southwest of Japan which are inferred as low rock
strength in the fault zone (Wu et al. 2015).

To validate the FEM results, we corroborate the
local stress orientation obtained from FMI log
(Singha and Chatterjee 2015). The model-predicted stress orientation is validated with the
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Figure 11. (a) Stress orientation of vertical stress, maximum and minimum stress of the layered model is shown. (b) MagniBed
view of the fault block M shows changing maximum horizontal stress orientation near and away from the block. (c) More
enhanced image of the NE edge of the fault block quantiBes the stress rotation to be about 40°–60° from regional stress direction.

Figure 12. (a) Stress orientation of the three principal stress of the layered model is shown resulting from Bnite element
modelling. (b) MagniBed view of the fault block N shows rotation of maximum horizontal stress vector at fault planes.
(c) MagniBed image of the top SW edge of the fault block shows a clear stress concentration and rotation.

breakout (BO) derived SH orientation from wells
M1 and M3 (Alam et al. 2019). Figure 13(a and b)
displays the BO for selected depth intervals for
wells M1 and M3, respectively. BO is oriented
towards N114° in well M1 and towards N95° in well

M3, respectively. Therefore, BO derived SH is
aligned along N24°E at 3.9 km in well M1 and
N5°E at 1.7 km in well M3. Two major faults are
noticed in the seismic section traversing these two
wells. The stress vector plots from Bgure 13(a and
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Figure 13. Stress orientation of the maximum horizontal stress (SH) at about 3.1 and 1.7 km in, of the Bnite element model is
observed to be in N30°E direction which is validated with SH from obtained from breakout analysis of Formation Micro Imager
data available at comparable depths of (a) M1 and (b) M3.
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b) are obtained as N30°E at 3.1 km in BAS reservoir and N10°E at 1.7 km at BG reservoir respectively. The stress vectors show limited change in
orientation from layer to layer except at the faulted
blocks M and N. The BO derived SH orientation
matches well with the model predicted SH
orientation.

8. Discussion and conclusions
This study outlines a workCow utilizing conventional well log, post stack inversion and seismic
velocity modelling to generate pore pressure distribution. The vertical stress has been mapped
along a 2D seismic line using inverted density and
seismic velocity. Its value ranges from 36.0 to 85.2
MPa. The estimated pore pressure following
Eaton’s sonic equation exhibits a gradual increase
within depth interval 1650–3800 m from 18.0 to
39.5 MPa without any significant abnormal pressure pockets. Alam et al. (2019) have shown in
their work that little to no overpressure exists in
the wells M1 and M3 which reinforce the outcome
of this study. The seismic derived Sv and PP gradient has been found to match well with the log
derived pore pressure and vertical stress (Bgure 9).
Available MDT data has also been shown to match
with the estimated PP. Dynamic and static
Young’s modulus, Poisson’s ratio portrayed along
the same seismic line using transformation equations act as input for determining horizontal
stresses for the section XY. The horizontal stress
magnitudes; Sh and SH are observed to vary from
23.4 to 53 and 31.2 to 63.7 MPa, respectively.
The prediction of in-situ stress at reservoir scale
is a potent tool in determining areas of varied
degrees of maturing source rocks, demarcating
pathways of migrating Cuid within reservoir,
forseeing tectonism of faulted structures, pinpointing over-pressurized zones and gauging seal
intensity in reservoirs (Soleymani and Riahi 2012;
Singha and Chatterjee 2015). A six layered sedimentary structure of the study area in Assam Gap
based on geomachanical strengths is devised from
velocity modelled rock physical properties (velocity, density). Lateral discontinuity in the seismic
section is observed in velocity–depth section. The
instantaneous velocity obtained from velocity
model is superimposed with the velocity from
well logs at well location M1 and M2 indicating
a fair match between these velocities (Bgure 5c).
Previously, authors, e.g., Chatterjee and
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Mukhopadhyay (2002, 2003), Chatterjee (2008),
Singha and Chatterjee (2015) illustrated Bnite
element models for prediction of stress orientation
at oil/gas Belds of Krishna–Godavari and Cauvery
basins of India. These models are based on the rock
properties either measured from core samples or
from well logs. They did not incorporate any seismic data for their study. Here, static Young’s
Modulus, Poisson’s ratio is mapped in 2D depth
section generated from velocity model. The 3D
model thus provides better volumetric representation of the resultant stress interactions inside
59291.4 km3 block. Model-predicted SH orientation is N20–30°E in the layered sediments, whereas
it changes by 20–90° at the fault planes of the two
faulted blocks of the study area in the Assam Gap.
Concentration of stress vectors at edges of faulted systems may cause changes in reservoir drainage and path of Cuid movement. A beforehand
assessment of various stresses will also lead to safe
drilling pathway which in turn will lead to greater
economic profitability.
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