
NOTES 

PREDlCTION OF AN M 4  EARTHQUAKE IN THE KOYNA REGION COMES TRUE! 

(A somcwhat excited Dr H.  K. Gupta phoned me on the morning qf 16th Mu\) and said that hc~ has been ohs~m~ng  

intense seismic activity in the KO-vna region and-felt that an earthqttake of  intensin- 4 would oc6cur in thc Ko\.na regior7 
within the next four days and I should keep u watch. True to his pred~ction an earthquake 01 magnitude 3.2 occurred 
in the Ku~ina region. Obviously Dr Gupta wa5 on the right track in this extreme/\? vital topic of earti~ylrake predrction 
and WL' expect to heur more on this work o f  Di: Guptc! and hiv colleugucc. in YGRI - R P K/ 

Koyna, located near the west coast of India, is known to 
be one ofthe most signiticant site ofartificial water reservoir 
triggered earthquakes (Gupta, 1992). Over the past 44 years 
triggered earthquakes have been occurring in the region 
(Gupta et al. 2002), and the largest triggered earthquake, 
any where in the world ofM 6.3, occurred on 10 Dec. 1967. 
It has been shown that the maximum credible earthquake for 
the region is M 6.8, that about one half of the energy of an 
M 6.8 earthquake has been already released, that there 
is no large enough fault segment left intact to cause an 
M 6 earthquake (Gupta et al. 2002). However, smaller 
earthquakes will continue to occur, and the occurrence of 
M -5 will be governed by Kaiser effect and other factors. 

In August 2005, it appeared that all the criteria that 
govern the occurrence of an M-5 earthquake in the Koyna 
region were present. On 25th August, 2005 a short 
communication was sent to Current Science entitled "An 
earthquake of M-5 may occur in the Koyna region" by 
Gupta et al. (2005). Keeping in mind several considerations, 
it was also postulated that this M-5 earthquake should 
occur in the next few weeks time, and should this not occur 
till the end of 2005, this forecast should be considered 
as a false alarm. An earthquake of M 4.8 did occur on 
30 August, 2005, in the Koyna region making the forecast 
come true. As a matter of fact, seismic activity in the Koyna 
region during the period August through December 2005 
has been much higher than the previous four years. 

Earthquake forecast is the most cherished goal of the 
seismologist for over 100 years now. During the 1970's there 
was a considerable amount of optimism that the goal may 
be around the corner with the development of the dilatancy 
model of earthquakes and successful prediction of the Blue 
Mountain earthquake of 1973 in the USA and the Heicheng 
earthquake of 1975 in China. However, non-occurrence of 
the Park Field earthquake on the San Andreas Fault within 
the predicted parameters, and failure of the Tokai region 
forecast in Japan, led to pessimism. Around the turn of the 
century, there were global debates and the opinion varied 
from being optimistic to very pessimistic. Gupta (200 1 ) was 

of the view that under suitable geological situations, it may 
be possible to forecast medium size earthquakes in the 
foreseeable future. He pointed out that Koyna is probably 
the best site anywhere in the world to adcance the science 
ot'earthquake forecast. He discussed in detail the precursors 
observed at the Koyna region. One of the most potential 
precursors is the nucleation that precedes M 4 to 5 
earthquakes in the Koyna region. Nucleation is the 
occurrence of small earthquakes that nucleate into an M 4 
to 5 earthquake. The crucial issue being the identification of 
the nucleation in the real time. 

We have been monitoring seismic activity at the Koyna 
region very carefully with the deployment of a seven station 
closely spaced network, as shown in Fig. 1. Several other 
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Fig.1. Seismic stations and predicted epicentre of earthquake in 
the Koyna region (earthquake of M 4.2 occurred on 21 
May 2006). 
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observations, such as gravity, radon emission, c~usta l  
deformdtlon, water level changes In the bore-wells, changes 
in magnetlc f~eld etc are also being made In middle of May, 
2006 we identified a nucleatlon centered around 17 ION 
latltude and 73 8"E longitude withln a tadrus of 1 0  krn 
T a k ~ n g  Into account of all other palameters,  the  
follow~ng forecast was made at 19 05 hls IST on May 16, 
2006, and communicated to Dr K R Rao, Editol, Current 
Sclerzce and Dr B P Radhakrlshna, President Geological 
Soclety of Ind~a 

"On the bass of the data avarlable from 7 selsmlc statlons 
operating In the Koyna regron, we ldentlfied a nucleatlon, 
which started on 12th May, 2006 It was Inferred that t h ~ s  
could lead to the occurience of an M-4 earthqudke In the 
next 15 days wlth~n a rad~us of 10 km centeied at 17 1°N, 
73 8"E On the bas~s  of our plevious exper~ence of study~ng 
nucleatlon preceding earthquakes In the Koyna reglon, 
we expected thls earthquake to occu~ over the next 15 

days tlme (till 31st May, 2006), wlth d 50% probablllty " 
Informatron about thls forecdst was also glven to 

Dr Hal I Narain, Dr P S Goel, and Mr V C Shel ke and to 
Shrl BI ~jesh Bansal on May 1 7 , 2 0 0 6  

An edrthquake of M 4 2 occul red In the reg~on on 2 1 
May, 2006 at 20 29 01 2 (UTC) The eplcenter of t h ~ s  
eaithquake (17 171°N latltude, 73 777"E longitude), lies 
wlthln 10 km of the pred~cted eplcenter The depth 1s 
4 7 km F~gure  1 shows the predicted area of the eplcenter 
and the 21st May earthquake locatlon So the forccast his 
come t~ ue 

More deta~led analysls I S  belng catried out 

HARSH GUP TA, D SHASHIDHAR, M ~ T I L D A  PFRI~RA,  PRANTIK 
MANDAL and V P DIMRI 

Natror~nl Ceophysrcal Resecrrcl~ l~zst~tute 
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GLACIERS AND DIAMONDS 

A recent note In the Quarterly News Bul le t~n of 
the Geo log~ca l  Society of South Africa (March 
2 0 0 6 )  directs attention to d new source of a l luv~a l  
diamonds whlch a] e different from the processes farnlllar 
to us 

Glacial eroslon and tlll deposition over an enormous area 
1s cla~rned to be an important source of alluvial d~arnonds In 
the gravels as well as In the coastal sed~ments of South Afrlca 
The note refers to the work of Moore and Moore (Moore, 
J M and Moore, A E ,2004, The roles of primary klmberlite 
and secondary Dwyka glaclal sources in the development 

of alluvlal and rndrine diamond deposlts In Southern Afrlcd 

Jour African Eal tlz Scl , v 38, pp 11.5- 134) T h ~ s  paper is 
said to contaln a deta~led d~scuss~on on Dwykd glaciation 
and the Important role it has played in the d~str~butlon of 
dlamonds off the Atlantlc coast, Southel n Africa and alluvials 
in South Afrlca 

Those who are engaged In exploration for dlamonds In 
the gravels and coastal sed~rnents of Indld should take note 
of thls new major source of dlamonds and be on the look 
out for ev~dences of glac~ation In the ~ccumulatlon of- 
gravel beds - BPR 
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