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Seismicity variation along with crustal heterogeneity using natural source is of prime interest in advance
research nowadays. In the global scenario, North-East India is one of the prominent seismicity active zone
characterized by its tectonically complex set-up. The seismicity study area encompasses between
18°–32°N latitude and 88°–102°E longitude, which basically locates the Shillong plateau and its surrounding in north-east part of India. Here, we have attempted to forecast the seismicity pattern as well as
the crustal heterogeneity for Shillong plateau in north-east part of India. In this regard, we have used the
most basic seismicity parameter like b value and fractal correlation dimension (Dc) along with focal
mechanism characteristic over the entire region of study. The correlation experiment between the lower
Dc value and b value indicates the possibility of an earthquake of large magnitude in the south central
Burma basin and Shillong plateau region. Various dynamic faults and associated seismicity spread over
all around the North-East India supports the possible rejuvenation of pop-up structure for Shillong
plateau. We have tested our proposed method on real dataset, presented and analysed our experimental
results and compared it with other methods and the overall results are found to be satisfactory.
Keywords. Fractal correlation dimension; b-value; earthquake forecast; Shillong plateau.

1. Introduction
Seismicity data have been analysed by several
earlier seismologist to consider seismicity rates and
seismicity Cuctuations before the occurence of
medium to large earthquakes. Besides, the study
area shows wide spread distribution of seismic
activity where a large number of earthquake of m[
6 occurred during the past hundred years (Rao and
Kumar 1997; Kayal 2008). In accordance with the
complex tectonic setup and ongoing plate collisions
since Eocene epoch, a large number of earthquakes

have occurred in North-East India. The dynamic
Shillong plateau in north-east part of India has
experienced numerous large magnitude earthquakes (more than 20 earthquakes) including two
great earthquakes (mb C 8), the 1897 Shillong
earthquake and the 1950 Assam earthquake (Bilham and England 2001; Srinivasan 2003; Sukhija
et al. 2006; Baro and Kumar 2015). There are
several number of small and micro-earthquakes
that are observed in the area, which are bounded
by many major tectonic features. According to the
higher earthquake frequency range, North-East
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India comes under zone V in the seismic zonation
map of India. Thus, it has been proved that Shillong plateau and its surrounding is one of the
highly seismic active area as shown in Bgure 1.
There are several seismicity studies that have
been applied to explore the tectonic activities for
the region. The b-value and the fractal correlation
dimension measurement (Turcotte 1986) are the
basic tools for measuring the scale invariant seismicity behaviour of a medium. The irregular distribution of earthquakes of various magnitudes for
the different areas represent the level of earthquake
frequency for that particular region. The variation
of stress distribution can be represented by b-value
variation analysis (Mogi 1962; Wesnouski et al.
1983; Schorlemmer et al. 2005). Recently, Scholz
(2015) has documented that b value decreases linearly with increasing differential stress based on
laboratory experiment.
Earlier researchers have computed magnitude of
completeness (Mc) using catalog-based data (Rydelek and Sacks 1989; Mignan and Woessner 2012),
whereas, many have used network based method
(Kvaerna and Ringdal 1999; Schorlemmer and
Woessner 2008; Mignan 2011). Ringdal (1986),

J. Earth Syst. Sci. (2020)129:123
Kvaerna et al. (2002), and von Seggern (2004)
suggested that signal/noise ratio have been
obtained using waveform-based technique, which is
generally time consuming in practice. Schorlemmer
and Woessner (2008) introduced the probabilistic
approach to compute the magnitude of completeness. However, the limitation of this method is
restricted to the modern catalogs, because this
method depends on detection-probability distributions for each station, which requires phase picks
or similar information for each earthquake. Such
informations are missing in non-modern catalogs,
as well as these detailed analyses computed by this
probabilistic method are unrealistic for historic
catalogs as per their data limitation. Here, we have
used catalog-based earthquake data from USGS
and ISC to map out the seismicity pattern of
North-East India and predicted the future possibility of earthquake occurrences.
Finally, the variation of focal mechanism characteristic around the Shillong plateau will illustrate
different movements along the tectonic boundary
and the related stress patterns that may be
responsible for the rejuvenation of pop-up tectonics
of Shillong plateau. A block model is depicted
according to North-East India seismicity for different tectonic domains, that supports the up-lifted
Shillong plateau region. In this study, we will not
only Bnd out the cause of rejuvenation of pop-up
structure for Shillong plateau, but also will try to
forecast the probable location of earthquake
hypocenter.

2. Data compilation

Figure 1. Study area is represented with seismotectonic map
along with major earthquakes. The major faults and thrusts
are shown as: Dauki Fault; Kopili Fault (KF); Dhubri Fault;
Sagaing Fault; Main Boundary Thrust (MBT); Main Central
Thrust (MCT); Indo Burma Folded Thrust (IBFT); Mismi
Thrust; NagaThrust; Disang Thrust etc. The faults and
thrusts lines are taken from published literatures (after
Barman et al. 2016).

In order to characterize the seismicity and seismotectonics of any particular region, a complete
volume with long period data catalogue is required
for analysis. The selected study area (having latitude 18°–32°N and longitude 88°–102°E) is characterized by the collected earthquake data for the
region of Shillong plateau and its surrounding in
N–E region of India. The data has been collected
from United States Geological Survey (USGS) and
International Seismological Centre (ISC) catalogue
for making a homogeneous catalogue during the
period 2006–2017). This catalogue contains maximum number of earthquakes with various magnitudes for each year. This distribution was used to
understand the various tectonic activity for different regions within the study area. Similarly,
Harvard CMT data catalogue has been collected
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for the same time period to represent the focal
mechanism within the study area.
3. Regional seismicity of North-East India
and its surrounding
Earlier workers have reported that in North-East
India, the Indian plate is subducting under the
Eurasian plate towards the north stretching N–S
direction and for the east, it is subducting under
the Burmese plate stretching E–W direction (Fitch
1970; Dasgupta et al. 2000; Khan 2005). The region
is complicated because of interaction between the
active north–south convergence along the Himalaya (Molnar et al. 1977; Ni and Barazangi 1984)
and the east–west convergence and folding within
the Indo-Burma ranges, a pattern of deformation
that superBcially evolved from a typical continent–continent subduction (Mitchell 1981; Curray
et al. 1982). As a result of seismic energy release
since long back because of complex tectonic setting
with a history of past large to great earthquakes.
Some massive earthquakes are enlisted that had
occurred in the region include the 1869 Cachar
Earthquake (Mw = 7.5), 1923 Meghalaya Earthquake (Ms = 7.1), 1930 Dhubri Earthquake (Ms
= 7.1), 1943 Assam Earthquake (Ms = 7.2), 1947
Arunachal Pradesh Earthquake (Ms = 7.7), 1988
Manipur EQ (Ms = 7.3), 2009 Assam Earthquake
(Mw = 5.1) and Sikkim Earthquake (Mw = 6.9)
and the recent 2016 Imphal Earthquake (Mw
= 6.7).
In accordance with the previous earthquake
characteristics, it has been seen that Shillong plateau and its surrounding region is one of the best
study areas for all seismologists due to their various earthquake characteristics. A time series
analysis has been shown in Bgure 2 having

Figure 2. Time series analysis of entire earthquakes for the
study region.

Figure 3. Histogram plot depicts the variation of earthquakes
with respect to depth for the catalogue. The plot shows that
highest number of events happened in the depth range of
33 km.

Figure 4. Histogram plot depicts variation of earthquake with
respect to magnitude.

complete information about all earthquake events.
The histogram variation of depth and magnitude
with number of earthquakes has been shown in
Bgures 3 and 4. Here we are able to see the concentration of seismicity that varies according to
depth and magnitude. This analysis represents
abnormal features like the maximum number of
earthquakes found in a particular depth or
magnitude.
Broadly, North-East India has been classiBed
into four seismic subregions depending upon various sources like – Eastern Himalayan Zone (EHZ),
Mishmi Block Zone (MBZ), Eastern boundary
Zone (EBZ), and Shillong Himalayan Zone (SHZ)
(Thingbaijam et al. 2007). However, according to
Kayal et al. (2006), main Shillong plateau region is
bounded by a large region from 22°–29°N latitude
and 90°–98°E longitude.
Further, it has been observed that the Shillong
plateau and its surrounding is the most seismically
active region. The plateau is bounded by various
active tectonic fault and different geological features. The extended part of Shillong plateau is
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known as Mikir Massif, separated from Shillong
massif by a NW–SE major lineament that is known
as Kopili lineament. The southern part is bounded
by E–W trending known as Dauki fault separated
from Bengal basin and northern part bounded by
Brahmaputra river and known as Brahmaputra
fault that separates the Shillong plateau from the
Himalayas. The western part is bounded by N–S
trending Dhubri fault. According to Bilham and
England (2001), there is a hidden fault at the
northern part that is at 9–45 km depth, 110 km
long, 57° SSW below the Shillong plateau known as
‘Oldham fault’. This ‘Oldham fault’ is supposed to
be the main cause for 1897 Assam earthquake.
Further, to elaborate the understanding of
stress–strain pattern more deeply, the seismicity
has been considered quantitatively form the
regional tectonic map of North-East India. We
observed that there are three thrust planes in the
northern part of Shillong plateau, two of them
are main central thrust (MCT) and main
boundary thrust (MBT) along 2500 km length to
eastern Himalaya. There are so many parallel
ridges, valleys, salients present like IBTR region,
Naga thrust, NW–SE trending Mishmi Thrust
and Lohit thrust, and Disang thrust at east
portion of Shillong plateau. Similar other features like at the west NW–SE Tista fault, N–S
trending Kaladan fault in south and also NE–S
trending Kabaw fault are seen for the east portion of Shillong plateau. The eastern boundary of
Burma plate is indicated by Sagaing fault. There
are so many other faults and lineaments
observed, like Sylhet and Gumati faults, Mat
fault along the southern direction of Shillong
plateau and Padma fault at south-east direction,
respectively. Other geological features are like
Dapsi thrust, Assam valley are seen around the
Shillong plateau region (Krishnan 1960).
4. Methodology
4.1 Evaluation of b-values
The b-value study has been used to see the spatiotemporal variation of seismic activity throughout
the region. The estimation of magnitude of completeness (Mc) in Bgure 5 is critically important for
calculation of b values. The completeness magnitude (Mc) is obtained as 4.4 which is estimated
data catalogue. The b-value for each segment or set
of earthquakes is calculated by using the magnitude–frequency relationship (Gutenberg and
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Figure 5. Frequency–magnitude distribution of all events for
the entire study region using maximum likelihood solution.
The Bgure shows the completeness magnitude (Mc = 4.5).

Richter 1954) as log(N) * M regression line which
is obtained with the help of MATLAB tools.
log10 N ¼ abM ;

ð1Þ

where N is the cumulative number of earthquakes,
M is the magnitude, a and b are constants. The
estimated coefBcient value b is known as b-value.
The slope of the cumulative number of
earthquakes–magnitude trend line represents the
b value for the particular region. The variation of
b values in different areas is related to the structural heterogeneity and stress distribution of the
particular medium. The parameter ‘a’ is known as
the index of seismic activity level for a given area.
The a-value for a particular region depends on the
area size, time interval, the number of earthquakes
occurring, the largest seismic magnitude and also
on the b-value in the region.
Further for spatial variation of seismicity, bvalue analysis and its determination have also been
done by using ZMAP software (Wiemer and Malone 2001). Here we have arranged the data catalogue as Long, Lat, Year, Month, Day, Mag,
Depth, Hour, and Min. as inputs to ZMAP for
calculating the b-value variation.
For the spatial differentiation of b-values, the
study area is divided into square grids by using
ZMAP software which contains different colour
resolution code for identifying the variation of
different b-values as shown in Bgure 6. This
colourful square grid map is used to indicate the
earthquake frequency in every small (0.1°90.1°)
pixel area.

Page 5 of 12 123

J. Earth Syst. Sci. (2020)129:123

Figure 7. Estimation of correlation dimension from log
Cq(r) vs. log(r) plot for Brst data segment in the Northeast
Himalayan region, where R2 represents the correlation coefBcients of the regression line.

Figure 6. The variation of b value has been shown with
colourful grid map to represent the seismicity disparity of
North-East India.

4.2 Fractal correlation dimension (Dc)
The correlation integral procedure provides the
correlation fractal dimension (Dc), which is
dependent on the minor changes in clustering
properties (Kagan and KnopoA 1980; Hirata 1989).
The fractal correlation dimension is measured from
the correlation integral (Grassberger and Procaccia
1983), which is undeviating and tactful as it deBnes
the fraction of points in the two-dimensional space
and which is written as:
N X
N
X


2
H r  rij ;
C ðr Þ ¼
N ðN  1Þ j¼1 i¼jþ1

ð2Þ

where N is the total number of pairs in the fractal
set to calculate the value of Dc, the scale is r, the
distance between the points of a set is deBned as rij,
which is calculated by using spherical triangle
method and explained by previous researchers
(Roy and Ram 2006; Roy and Padhi 2007) and H is
known as Heaviside step function. Therefore, the
number of pairs of points which are separated by a
distance less than r is proportional to C(r) in the
fractal set. If we experiment the system of points in
a fractal set plotted in logarithmic coordinates,
then the graph of C(r) must show a linear part with
the slope Dc for the middle values of r, i.e., the
fractal dimension of the system.
We have used Fractal Analyzer (Roy and Gupta
2015) which is based on the above consideration to
calculate the fractal dimension value. The data

catalogue has been arranged as Year, Month, Day,
Hour, Min, Lat, and Long. Further, we have considered Brst 50 data rows which have been used as a
one data segment or a set. There are 27 such segments and each segment contains 50 events for
estimating Dc value with respect to different time
period. The estimation of Dc value for each segment using these correlation dimension relationship has been shown in Bgure 7 and the error which
has been estimated for each Dc value are denoted in
table 1. The lower value of Dc shows higher clustering (Hirata 1989; Kagan 2007) and higher value
shows lower clustering of events. Therefore, the
correlation fractal dimension may be used as a
quantitative measure of the degree of heterogeneity
of seismotectonic elements in a seismic active
region (Oncel et al. 1996). So the variation in the
fractal dimension of seismicity with time signiBes
the dynamic evolution of the states along with
strength of the system.
5. Results and discussion
There are several considerations about the pop-up
of Shillong plateau region in North-East India.
However, from the previous study it may be concluded that Shillong plateau is a horst structure
and started to uplift from Mio-Pliocene period
(Kayal and De 1987). The most famous theory
about the rejuvenation for the present situation of
Shillong plateau is tectonic movement along the
faults around the plateau (Rao and Kumar 1997;
Srinivasan 2003; Rajendran et al. 2004; Kayal et al.
2006).
In accordance with our data segment, for each
event segment with the study region, the b values
are found to be steadier and having range in
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Table 1. The fractal correlation dimension Dc and b value for all twenty seven data segments.
Sl.
no.
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27

Dc (correlation
dimension)
1.19
1.82
1.36
1.41
1.52
1.52
1.63
1.26
1.28
0.85
0.94
1.45
1.01
1.46
1.47
1.01
1.56
1.35
0.37
1.15
1.41
1.55
1.56
0.69
1.52
1.64
1.02

±
±
±
±
±
±
±
±
±
±
±
±
±
±
±
±
±
±
±
±
±
±
±
±
±
±
±

0.01
0.01
0.02
0.01
0.00
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.00
0.01
0.01
0.01
0.00
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01

b-value
1.22
1.29
0.77
1.14
1.15
1.32
0.73
1.17
0.78
0.75
0.87
0.78
0.94
1.35
0.99
0.86
0.99
0.95
1.06
1.06
0.89
0.91
0.80
1.05
1.27
1.36
1.08

±
±
±
±
±
±
±
±
±
±
±
±
±
±
±
±
±
±
±
±
±
±
±
±
±
±
±

0.20
0.12
0.45
0.57
0.53
0.19
0.28
0.57
0.89
0.01
0.54
0.81
0.21
0.25
0.08
0.48
0.08
0.18
0.19
0.19
0.47
0.36
0.71
0.24
0.92
0.28
0.45

Mean time of each Bfty
events (in month)

R2 (correlation
coefBcient)

Highest
magnitude

2.61
6.34
8.87
11.03
13.33
15.21
16.01
18.34
21.44
23.89
26.67
29.68
31.54
34.02
37.48
39.14
40.6
44.01
45.77
48.02
50.33
52.763
55.196
57.679
60.597
63.479
64.945

0.99
0.99
0.97
0.99
0.99
0.99
0.98
0.99
0.99
0.99
0.99
0.99
0.99
0.99
0.99
0.99
0.98
0.99
0.99
0.99
0.99
0.99
0.99
0.98
0.99
0.99
0.99

5.8
5.1
6.3
5.5
5.1
5.2
6.3
5.3
5.9
6.1
5.5
6.2
6.9
6.9
5.7
5.7
6.8
5.8
5.7
5.7
5.9
6.1
5.9
5.1
6.7
6.9
5.7

between 0.7337 and 1.3644 during the time period.
Gutenberg and Richter suggested that b value can
be varying from 0.45 to 1.5 in global seismicity
scale. However, according to Mogi (1962), b values
are supposed to vary from 1.0 to 1.6 for global
seismicity. The other arguments are according to
Singh et al. (2009), b value varies from 0.61 to 1.36
and also from 0.6 to 1.0 as reported by Bhattacharya and Kayal (2003). Moreover, all these
values are found to be comparable to those
obtained in the present study.
The low b value signiBes that the majority of
high magnitude earthquakes have taken place, and
which indicate high resistance and low heterogeneity (Tsapanos 1990; Khan 2005). Moreover,
high b value signiBes that the majority of low
magnitude earthquakes have taken place, and
which represents large material heterogeneities
(Scholz 1968). Furthermore, earthquake probable
occurrence forecast study involves the quantity of
seismicity that can be deBned with the help of
b value. The possible aftershocks can be indicated

Time period (when both the Dc
and b value are decreased)

20.09.2009–16.02.2010
20.02.2010–06.08.2010
08.02.2011–30.05.2011

01.06.2012–11.09.2012

08.07.2013–09.09.2013

15.04.2015–13.09.2015

04.09.2016–12.02.2017

by high b values, while foreshocks can be forecasted
with the dependence of low b values (Suyehiro et al.
1964; Papazachos 1975; Nuannin et al. 2005).
Similarly, the various b value of different regions
indicate different focal mechanisms, like the lower
b values represent the thrust zones and moderate to
high values show the strike slip and normal focal
mechanism (Thingbaijam et al. 2007).
Therefore, the analysis of Dc value variation in
respect to mean time period is also shown during
the time period 2006–2017 in Bgure 8. The fractal
behaviour of seismicity may depend on various
parameters like earthquake location errors,
boundary eAects or may be on the inhomogeneity
of depth distribution. The different Dc values are
the indication for heterogeneity of a medium. The
high Dc value is close to 2, shows presence of less
heterogeneity in the medium (Tosi 1998). Further
it has been observed that according to this study,
the Dc value varies in North-East India from
0.37448 to 1.8186. Usually the highest value of
fractal dimension according to Hirata (1989) is 1.6
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Figure 8. Temporal variation in Dc for consecutive 50 events segment is shown. Here the error bar values used are given in
table 1, which is plotted along with Dc value. It indicates that before a large magnitude earthquake, the Dc approaches a low
value.

which was explained by GrifBth energy balance
concept. The low fractal correlation dimension
values show high-stress concentration, whereas the
high values represent the random occurrences of
smaller earthquakes with small stress built up.
Thus, Dc value is inversely related to clustering,
which is basically grouping a set of events in such a
way that the events in the same group are more
similar to each other for a particular region (Hirata
1989; Kagan 2007; Roy and Mondal 2009). However this may be due to small time interval of
occurrence of many successive earthquakes which
generate more clustering for a particular area
(Kagan 1991). This indicates a high probability of
large magnitude earthquake. So the cause of
intense clustering may be stated due to long term
aftershocks before the occurrence of high magnitude main shocks. Rather, it may be stated as
induced earthquake case.

Figure 9. The correlation between b value and Dc value are
plotted with respect to mean time.

The spatial correlation procedure from the individual inference for the variation of the Dc and
b value with respect to time period is depicted in
Bgure 9, which may be used to interpret the seismicity of a region. Sometimes both Dc and b value
show positive correlation and sometimes they show
negative correlation (Oncel and Wilson 2002). The
low values of Dc and b value signify mainly large
magnitude earthquakes, i.e., high-stress concentrated locked region (Wyss et al. 2004). Following
the same line, the high values of Dc and b value
suppose to represent random occurrence of large
earthquake. Dc value and b value are negatively
correlated according to Hirata (1989), Barton et al.
(1999), and Oncel and Wilson (2002), where they
have used similar approach to show low Dc and
high b value, indicate clustering of intermediate
size earthquakes and that may have significance
with creeping parts of the faults zones. High Dc and
low b value indicate arbitrary occurrence of mostly
strong earthquakes, suggesting formation of
heterogeneity across the underlying faults.
There are many opinions and arguments for
upliftment of Shillong plateau like Pn velocity
experiment through Shillong plateau show high
velocity crust and upper mantle (Kayal and De
1987; Mukhopadhyay 1990), gravity modelling and
isostatic adjustment theory (Verma et al. 1976;
Kailasam 1979; Kayal and De 1987) and the existence of cold, upper mantle material (Chen and
Molnar 1990). However, few researchers believe
that heat energy produced by mantle beneath the
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Figure 10. Last events segment during the period 04.09.2016–12.02.2017 has been plotted. Some strong events have been plotted
with focal mechanism when both the Dc and b value attaining low value. Maximum events fall on Shillong plateau boundary
which contains 22–29°N and 90–98°E (Kayal et al. 2006).

plateau which act as a thermal resource below the
plateau, may be the cause behind the Shillong
plateau upliftment.
Here, we have shown the b value and Dc value
are related to rejuvenation of pop-up structure for
Shillong plateau in North-East India. This may be
due to our Bnal data segments, where the maximum earthquake events have occurred in and
around the Shillong plateau, as shown in
Bgure 10. Region that shows intense clustering as
indicated by low Dc value and may be related to
the plausible energy source of various tectonic
blocks to move or to adjust around the Shillong
plateau.
To forecast the location of earthquake, previous
study of Roy et al. (2014) for this region by using
correlation fractal dimension, it has been identiBed that the two zones as potentially high seismic
zone. The Brst one is Dauki fault near to Shillong
plateau region and another is Kopili fault zone.
Even the recent study by Singh et al. (2017) of
Bnite-fault inversion technique for the north-east
region shows the eAect of Kopili fault for the
deformation tectonics process of Indo-Burma arc,
which gives the probable location for large magnitude earthquake. Recent GPS study of Steckler
et al. (2016), a locked as well as loading megathrust has been found at the boundary of Indian
plate and Eurasian plate which is linked to active
subduction beneath the Indo-Burma ranges.
However, our present combined detailed
study using both b-value and fractal correlation

Figure 11. All events that occurred during the period starting
from 15.04.2015 to 13.09.2015 have been plotted, when both
Dc and b value found to be low. Few focal mechanisms have
been shown within this period in this region by using the data
from Harvard CMT data catalogue. Here, North-East India is
classiBed as Eastern Himalayan zone (EHZ), Mishmi block
zone (MBZ), Shillong Himalayan zone (SHZ), and Eastern
boundary zone (EBZ) (Barman et al. 2016).

dimension helped to be more speciBc towards
identifying the Dauki fault with low b value,
whereas Kopili fault and IBFT region with high
b-value. Thus, it is seen that Dauki fault along
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Table 2. Event catalogue for focal mechanism characteristic in North-East India.
Event
no.

Date

Long (°E)

Lat (°N)

Depth
(km)

Strike
(°)

Dip
(°)

Rake
(°)

Mag

Remarks

1

27/04/2015

88.27 ± 0.01

26.66 ± 0.01

26.5 ± 0.7

154

57

157

5.1

2
3

28/06/2015
03/01/2016

90.59 ± 0.01
93.47 ± 0.00

26.38 ± 0.01
24.71 ± 0.00

39.5 ± 1.1
52.4 ± 0.4

234
338

78
49

11
165

5.3
6.7

4

13/04/2016

94.78 ± 0.00

23.02 ± 0.00

149.8 ± 0.3

129

39

124

6.9

5

21/07/2015

96.25 ± 0.02

19.15 ± 0.04

18.9 ± 1.1

166

40

118

4.8

Mostly strike slip with some
dip slip
Mostly strike slip
Mostly strike slip with some
dip slip
Mostly dip slip with some
strike slip
Mostly dip slip (thrust)

Figure 12. The proposed model has been made as per Bgure 1 to show the complex tectonic set up of Shilloing plateau and
surrounding fault in north-east part of India. Here it may be noted that the Shillong plateau is found to be deformated in
clockwise direction with rejuvenation in this region.

Shillong plateau as the candidates for possible
strong earthquake. However, we cannot ignore the
other two zones, Kopili fault and IBFT region
with significant amount of fractal clustering of
intermediate size of earthquakes.
5.1 Focal mechanism characteristic in Shillong
plateau and surrounding
The focal mechanism characteristics were considered on the basis of CMT Harvard catalogue for the
time period when both the b value and Dc value are
found to be lower as indicated in Bgure 11. Thus it
may be concluded that Shillong plateau zone show
mostly strike slip focal mechanism. However, if we
see regionally around the Shillong plateau then the
central part of IBFT shows strike slip with some
dip slip but the Eastern boundary zone indicates
the mostly dip-slip with some strike-slip focal
mechanism. The southern part of eastern boundary
zone shows mostly dip-slip (thrust). The Mishmi

zone show mostly dip-slip with some strike-slip
focal mechanism. The descriptive focal characteristic has been given in table 2. So, the trend of the
focal mechanism characteristic, which changes
from the southern end of eastern Himalayan zone
towards IBFT region and further up to southern
part of Eastern boundary region is mostly strike
slip focal mechanism to mostly dip slip focal
mechanism. According to the previous study and
present observation, we can see that Shillong plateau region moves in clockwise direction (Singh
et al. 2017), but Brahmaputra valley rotates in
anticlockwise direction which has been shown with
a block diagram in (Bgures 12 and 13). As the
region shows very complex tectonic setup with
different movement among Indian plate, Eurasian
plate and Burma plate and surrounding which
produce transform fault like Kopili fault, Dauki
fault and other faults like Dhubri fault, Brahmaputra fault, Disang thrust surrounding the Shillong
plateau. This complex tectonic movement along
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3. Among the various causes for Shillong plateau
upliftment, it is a prominent way to conclude that
according to our result the decreasing order or
lower value of fractal correlation dimension (Dc)
as well as lower b-value of the seismicity in the
region indicate that there is high possibility of
occurrence of foreshocks followed by a large
magnitude earthquake in the Dauki fault, Kopili
fault and IBFT region and thus leading to
rejuvenation of pop-up structure of Shillong
plateau.

Acknowledgements
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6. Conclusions
1. The spatio-temporal behaviour of Dc and bvalue variation have been used to interpret the
study region. The colored b-value seismicity
map clearly depicts that the maximum spatioseismicity variation of events that occurs in
Shillong plateau region, Kopili lineament,
Assam valley towards Lohit thrust which is the
northern part of North-East India. However, for
the eastern part, we have observed higher seismically active region that lies between IBFT
and Sagaing fault region.
2. We can conclude that tectonic processes of the
North-East India is mostly controlled by the
seismotectonic movement of various plateau,
i.e., either by the orogenic adjustments of the
Eastern Himalaya or the Indo-Burma ranges.
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