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Geological Map of Shillong Plateau (From D R 
Nandy, 2001, Geodynamics of NE India ……)

Pop up structure as proposed by R. Bilham and P. 
England, 2001, Nature

The proximity to the linear tectonic structures 

increases the possibility of a severe earthquake
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The Shillong plateau has an extremely complex 
geotectonic framework coupled with high seismic 
status. The North Eastern Himalaya and Shillong 
plateau are evolved due to the intra-continental 
collision and dilational tectonics. 

Magnetotelluric Modelling of data obtained along Darranga –
Dauki Profile. S.G. Gokarn, D. Walia, et. al., 2006, 
communicated (GJI)
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The The epicentralepicentral map shows sparse seismic activity . A small cluster ing of MEQ map shows sparse seismic activity . A small cluster ing of MEQ 
events align in the Eevents align in the E --W direction has been found along the W direction has been found along the DawkiDawki fault around fault around 
MuktapurMuktapur -- UmkiangUmkiang area. The maximum focal depth is around 40 area. The maximum focal depth is around 40 KmsKms which may which may 
be at the crust mantle boundary.be at the crust mantle boundary.
The focal depth of the events in the Shillong plate au area is coThe focal depth of the events in the Shillong plate au area is co nfined within a nfined within a 
depth of 0depth of 0 --30 km.30 km.

Result of data obtained during MEQ survey (119 events 
were recorded and 35 out of them were located using 
Hypo ’71 and plotted to show epicenter and focal depth
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Map showing the Seismotectonics of the NE region

(from – D R Nandi, Geodynamics of NE India…….)

Gases coming out with hot 
fluid, Hot spring, Jakrem
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«… earthquake prediction is not only an extremely fascinating topic in 
seismology, but also its ultimate goal». Kiyoo Mogi.

Earthquakes like Weather is the classical example of chaotic behavior. 
But it does have predictable elements. Thus, chaos does not mean 
complete unpredictability.

It depends on whether or not there is a precursory phase of the 
earthquake instability that can be detected confidently with instruments.
L. Sykes, B.Shaw and C.Scholz, 1999

EQ prediction is principally possible, and the aim is to find the reliable 
methods for the purpose. Any prediction involves time, magnitude and 
spatial distribution and is a challenging task.

Study area 
(J01 –J14)

Characteristics of the study area 

1. Deeply dissected/ fractured basement granite gnei ss with N-S and NE –SW trending 
lineaments and these linear structures cutting acro ss the general slope of area. 

2. A river flowing towards north indicating the reve rsal of the general slope of the area. 
3. The appearance of hanging valley near Jakrem villa ge across the trace of fault segment, 
4. The proximity of the area to the 1897 Great earth quake. 
5. Presence of a Hot spring.

The radon can move from a distant source through the diffusion and forced flow 
after radon recoil. The strain at a distance (r) drops off as r -3 and increases  as 
~10 1.5M with magnitude (M) of the impending earthquake.
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Hot Spring: 
Study area

The dosimeter cups with LR 115 detectors were installed in the sites near Jakrem hot 
spring in a PVC pipe placed in a 1m deep dry hole and were exposed for a period of 
about 40 days. The dosimeters were installed in such a way that they were not 
exposed to excess moisture. In order to study the seasonal variation of radon levels, 
the dosimeters were reloaded and reinstalled after two months. 

225<25<100250<1<13.5<11.5314.529038289.347JK2

250<25<1002551.1<12<16.5361637141248.746.4JK1

LiCsRbTDSB
Mg2

+
Ca2

+NO3FSO4 2-ClCond (mho/cm)HCO3CO3 (mg/l)pHTemp.(C)S. No.

The LR 115 detectors were etched using 2.5 N NaOH at  55 0C for 90 
minutes so that the latent tracks be developed and studied under high 
power microscopes (400 to 1000 X).

The number of tracks is proportional to the number of target atoms, flux, 
the reaction cross section and the time of irradiat ion. 

The concentration of radon (C R) in Bq.m-3 is determined from the track 
densities in etched LR 115 detector (T1) from the e quations:
CR = T1 / d. KR 
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Radon concentration Location Detector 
Code 

& No. of 
days of 

recording 

Rock Type 
and  
Structure  

 

Track 
Density 
Tr/cm 2d 

PAEE 
mWL 

Emanation 
rate 

KBq/m 3 

AEDE 
MSV/y 

1 J01 – 42 Soil; HV, Es 198.93 789.41 7.302 250.60 
2 J02 – 44 CO GR; JT 442.24 1754.92 16.233 557.12 
3 J04 – 42 GR GN; SZ 478.06 1897.08 17.548 602.25 
4 J05 – 44 GR GN; Fr 633.90 2515.46 23.268 798.56 
5 J06 – 40 GR GN; Fr 807.52 3204.43 29.641 1017.28 
6 J08 – 42 CO GR; JT 411.94 1634.70 15.121 518.95 
7 J09 – 40 GR GN; Fr 530.70 2105.95 19.48 668.55 
8 J10 – 42 GR GN; SZ 499.40 1981.73 18.331 629.12 
9 J11 – 44 GR GN; SZ 481.72 1911.57 17.682 606.85 
10 J12 – 42 Soil; HV, Es 178.20 707.13 6.541 224.49 
11 J14 – 40 Soil; HV, Es 188.01 746.05 6.901 236.84 

Table 1: Radon concentration at different stations near the Hot Spring,
Jakrem, West Khasi Hills District, Meghalaya during 

November and December, 2005

Radon concentration Location Detector 
Code 

& No. of 
days of 
recording 

Rock Type 
and  
Structure  

 

Track Density 
Tr/cm 2d 

PAEE 
mWL 

Emanation 
rate 

KBq/m 3 

AEDE 
MSV/y 

1 RJ02 – 42 CO GR; JT 395.63 1569.95 14.522 498.40 
2 RJ04 – 42 GN GR; JT 426.55 1692.65 15.657 537.35 
3 RJ05 – 42 GR GN; Fr 590.28 2342.38 21.667 743.61 
4 RJ06 – 42 GR GN; Fr 705.38 2799.13 25.892 888.61 
5 RJ09 – 42 GR GN; Fr 523.70 2078.16 19.223 659.73 
6 RJ10 – 42 GR GN; SZ 480.90 1908.32 17.652 605.82 
7 RJ12 – 42 Soil; HV, Es 200.86 797.08 7.373 253.04 

 

Table 2:During April and May, 2006 – For confirmation and se asonal variation 

along the sites where anomalous concentration were recorded

Radon concentration near hot spring, Jakrem with geolog ical parameters during two field 
seasons
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At station J02, J04, J05, J06, J08, J09, J10 and J1 1 the recorded radon 
concentration is very high (ranges from 15-30 KBq/m 3) in a structurally 
complex zone of faulted and foliated granite gneiss  GR GN), porphyritic 
coarse grained granite (CO GR) with joints, pegmati te veins and near 
hanging valley, where as at other stations like J01 , J12 and J14 the radon 
concentration is higher (ranges from 5-15 KBq/m3) s uch values are due to 
the presence of porous and permeable sandy soil wit h hanging valleys and 
fault escarpment. At other sites the radon concentr ation ranges from 1 – 5 
KBq/m3.

The spatial variations appear to be controlled main ly by a) near surface 
hydrothermal activity, b) thickness and permeabilit y of soil cover, and c) the 
presence of subsurface fracturing.

During the processes of building up of stress in th e region, 
the enthalpy of the reservoir increases leading to the increase 
in the radon concentration, especially in the NE re gion, where 
shallow focus - crustal earthquakes are common and m ay be 
vulnerable. 
The radon monitoring is an important tool to study the 
seismotectonics and seismic event prediction.

CONCLUSIONS



9

Along the small stretch of delineated/ demarcated l inear structures like 
Dudhnai fault, Dauki fault, the radon concentration  be monitored using the 
SSNTD technique. Firstly, to monitor, identify and delineate the most 
sensitive locations showing anomalous radon concent ration. Then the long 
term continuous radon monitoring by using BARASOL M C 2 be made at the 
identified locations and the anomalous radon concen tration be correlated 
with the seismic activity and modeled, which can be  utilized for seismic event 
prediction. 

Though a qualitative correlation is found for a spr ing with deep water 
circulation, we are far from being able to predict either the time or place of an 
earthquake.

Huge Blocks of Granites 
accumulated along the River Kulsi 
– Probable area effected by major 
earthquake in 1897.
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