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INTRODUCTION
 Radon with a half-life of 3.82 days is a decay product of

Uranium, relatively scattered in the earth’s crust around the
world.
 Soil radon concentration has been used to map buried geological
faults since its concentration are generally higher over the faults
and as a useful tracer for earthquake prediction.
 Earthquakes are not always preceded by a radon anomaly and not
every radon increase is followed by an earthquake. The
monitoring of radon variation as a possible seismic precursor in
Mizoram (India) began in 2011 at Mat Fault in Serchhip district.
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Study Area
The area has been affected by a number of faults of
varying magnitude. The longitudinal faults having their
imprints along the Chite river and Muthi river. The
study area is along Chite valley; occur east of Aizawl
anticline ridge. From seismo-tectonic viewpoint, the
northeast of India and its surrounding are tectonically
complex and considered seismically active intra–
continental region of the world (Rawat et al. 2001).
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Figure 1. Location map of study area
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Figure 2. Spatial distribution of earthquakes that occurred around
the study area during observation period.
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Seismicity of the region
 Northeast India is seismically one of the six most active regions

of the world.
 The high seismicity in this zone is due to the collision tectonics
between the Indian plate and the Eurasian plate in the north and
Subduction tectonics along the Indo-Myanmar range (IMR) in
the east.
 Based on the status of seismicity in the northeastern India, it
seems very necessary to apply whatever available techniques
which may help to understand the behavior of soil gas radon
concentration and correlate with nearby seismic events.
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Experimental Methods
 Measurements were carried out using LR-115 Type II

cellulose nitrate films manufactured by M/S Kodak
Pathe, France.
 The detectors were cut into a size of 3 cm × 3 cm and
loaded in a twin-cup radon thoron discriminating
dosimeters, designed and fabricated by Mayya and
group (Mayya et al. 1998) at BARC, Mumbai (India).
 The pinhole compartment measures radon only and
allow more than 95% of radon gas to diffuse and
suppress thoron gas to less than 1% (Arafa, 2002;
Jonsson, 1981; Ramachandran et al., 1987).
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Figure 3. Radon detection in the soil.
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Radon thoron discriminating
dosimeter.

Experimental details
 films were exposed for a period of 7 days
• The recovered films from the soils were then

chemically etched in 2.5N NaOH solutions
for 1 hour in a constant temperature bath
• After chemical etching the tracks are
counted using a spark counter

LR-115 film
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Constant temp bath

Spark counter

Experimental details……
 The track etched films were acquired by a spark

counter(setting at an operating voltage of 500 V) to
obtain the track densities in tracks/cm2. The track
densities are then converted into Bq/m3 using the
following relation (Eappen and Mayya, 2004),
T
CR ( Bq / m ) 
kt
3
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Where CR is the soil radon concentration, T is the
tracks recorded in tracks/cm2, k = 0.021 tr cm-2
per Bq d m-3 is the calibration factor for radon and t
is the exposure period in days.

Results
 The general criteria for defining radon anomaly with

better accuracy is by considering the mean plus 2
standard deviation (Guerra and Lombardi, 2001).
However, when the radon concentration increases by 1
standard deviation from the mean, it is necessary to
carefully investigate the influence of meteorological
parameters and accordingly an anomaly is assumed
(Miklavcic et al 2008).
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Results…
Table 1. Descriptive statistics of radon and the meteorological parameters.

Parameters

Average

Standard
Deviation
(σ)

Correlation Significant
coefficeint (p-value)

Radon (Bq/m3)

1785.71

633.07

-

-

Temperature (°C) 23.44

1.57

0.356

0.104

Humidity (%)

82.82

11.00

0.293

0.186

Rainfall (mm)

47.15

62.23

0.032

0.886

Pressure (mb)

890.19

3.27

-0.474

0.026
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Table 2. Lists of earthquakes that occurred around the investigation area during the observation period.

Date of
event

Days from
installation

Lat.
(deg.)

Long.
(deg.)

Depth
(km)

Magnitude

09/04/2013

46

25.6°N

91.7°E

5

3.4

Region

West khasi hills,

Epicenter
distance
(km)
234.028

Meghalaya
25/04/2013

62

24.7°N

91.7°E

10

3.1

India (Tripura)-Bangladesh

150.326

border
14/05/2013

81

24.1°N

92.3°E

10

3.8

North Tripura

03/06/2013

101

24.2°N

91.4°E

10

3.4

Bangladesh-India(Tripura)

60.3
142.904

border region

15/06/2013

113

24.5°N

93.5°E

20

3.5

Churachandpur, Manipur

116.690

04/07/2013

132

25.1°N

93.8°E

10

3.8

Senapati, Manipur

188.06

08/07/2013

136

24.1°N

91.4°E

10

4.2

West Tripura

141.6
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Figure 4. Plot showing the
variation of (a) radon
concentration (Rn), (b)
temperature
(T),
(c)
relative humidity (H), (d)
rainfall (RF), and (e)
pressure (P). The grey
vertical lines represent
earthquakes along with
their magnitude. The solid
horizontal line represents
the average value of
radon concentration (x)
and the dotted lines
represent the deviation
(σ) from the average
value.
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Criteria for defining Rn anomaly
General criteria for defining radon

anomaly : mean + 2 SD (Guerra and
Lombardi, 2001). However, when the
anomaly is less than 2 SD or greater than
1 SD, a careful analysis of the
meteorological parameters should be
done and accordingly an anomaly is
assumed (Miklavcic et al., 2008).
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Correlation: Rn and Meteorological
Parameters.

 Meas. Rn shows weak +ve correlation with RF, RH and T

whereas a moderate –ve correlation with P (Table 1). Such kind
of relation is also observed in other active region (Virk, 1993;
Kumar et al., 2009).
 To test the significance of relations between Rn and Met.
Paramts. , we performed 2–tailed test of significance (Snedecor,
1989) at 95% confidence interval for each correlated case.
 Test indicates no significant evidence for the correlation coeff.
between Rn and the meteorological parameters such as T, RH
and RF (p- values are 0.104, 0.186 and 0.886 all of which are
greater than 0.05 level). Only P seems to have a significant effect
on Rn (p-value is 0.026 which is less than 0.05 levels).
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• A moderate negative correlation coefficient (-

0.47) observed between radon and pressure may
be due to the fact that a varying pressure may
exert a pumping effect on the soil gas.
• When the pressure increases it tends to push the
radon poor atmospheric air into the ground
resulting in the fall of radon concentration while
decrease in pressure lets radon rich soil gas
escape from the deeper layers of the soil (Virk,
1993).
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Correlation: Rn & Seismicity

 First radon peak; between 14th–21st day (Fig.4), just 10

days prior to M 3.2 EQ which occurred on 25th march
2013 (31st day). But difficult to consider this peak as an
anomaly since Rn value was below +1σ . P was
decreasing during this period indicating that this increase
in Rn may be due to variation in pressure. Also the
epicenter distance of the event was quite far from the
measuring site.
 Second Rn peak (recorded between 105th–112th day)
which was more than +2σ. This increment was followed
by an EQ of M 3.5 which occurred on 113th day ;
epicenter distance 116.7 km.
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Correl.: Rn & seismicity…….
 Another sharp increase was measured between

119th–126th day just below +2σ and this was
followed by two successive seismic events of M
3.8 and M 4.2 recorded on 4th July 2013 (132nd
day) and 8th July 2013 (136th day) with epicenter
distances of 188 km and 142 km respectively.
During this period there was no major variation in
barometric pressure, indicating that this increase
in radon concentration may be due to the
combined effect of these two earthquakes.
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Conclusion
Analysis of radon concentrations in soil, as well as measurement of
meteorological parameters suggests that the influence of meteorological
parameters on radon emanation cannot be neglected. In fact, needs a better
model to reduce the effects of these parameters on radon variations. From
the above results we can conclude that there are three peaks which have
been observed during the present investigation and two of these peaks
respond favorably to the seismic events of magnitude ranging from M 3–4.5
within the epicenter distance of 250 km. Seismic activity during the
investigation occurred mostly from northeastern part of Mizoram. Hence, it
indicated that soil gas variation at Chite fault may have disturbed by stress
variation due to tectonic activities along Indo–Myanmar subduction zone. The
data constitutes preliminary results and it is quite difficult to obtain a precise
interpretation with seismic events. The results would have been more
promising with continuous measurements over a longer period of time.
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