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Abstract followed by a short period of "slip", and the process then repeats itselt.  Table 1: summarized the information about seismicity rates of various N , .
Qi , . - e C e Discussion and Conclusions
The word ‘Seismic Cycle’ was introduced by Fedotov (1968) for the  phases and its time variation. Frequency Distribution

CycllClty in Seismic aCtivity iS important fOI' earthquake hazard tﬁndency toward p@I‘lOdlClty iIl the occurrences Of large earthquak&s iIl — — — ——— — — e The results exhibits a network of p@I’iOdiCiti@S
studies, because these patterns may lead to the prediction of|| Kamchatka, the Kuril Islands and North-Eastern Japan. Several researchers e fierense || by et () fVlth predominant period at118f19;i184€(31, l18951-19158651611
’ , e T S i} ow seismicity rate intervals followed by the -
large earthquakes. The observations of temporal variation of Of. th? WOﬂd stat1§tlcz.111y a.malyzed the sgsnpgty data ff)f the .StUdY of o R I B R R i v st e i 5 1891 and 1962-2006 in high seismicity rate intervals
seismic activity in Northeast India as well as Gujarat and|| seismicity rates, seismic quiescence and seismicity tluctuations prior to the ke are randomy with a period of 105 years in a harmonic variation of
adjoining region indicate that a periodic seismicity probably|| OCCUITCNCES of medium to large earthquakes (Habermann and Wyss, 1984; BILISE | 0B00 | w6 | 15| oo | N seismic energy release. The time interval of low
€XiStS. In the present StUdy, data from 1819 to 2006 Of Shallow WYSS 6t al., 1984, Slngh et al., 1994, Shanker et al., 2007) In thlS paper WE § 30 S@iSHliCity rates iS Shghtly larger than hlgh S@iSIIliCity
earthquakes distributed over Gujarat and vicinity have been|| investigate the possible variation in the seismic activity of Gujarat and prrerroil sl e s N, rates. The low seismicity rate varies from 0.2 to
. . A dioin; : : liabl emic d for th iod 1819-2006 0.3events/year whereas the high seismicity rate varies
analyzed on the basis of stationary model of seismicity rates|| a¢joining region using a reliable seismic data for the perio - D I R I St from 0.4 to 1.0 events/year. The frequency distribution
and seismic energy released in ll-years’ time window, for which shows that a periodicity probably holds. T of earthquakes show that the earthquakes of small
future earthquake occurrences. Harmonic variation of seismic Fig. 3 With M>4.0 Observe(xl in 7 year tim magnitude (M 4.0-5.9) follow the Poisson distribution
energy release shows a system of periodicities with 160 win.dow during_lélg_zooﬁ El d hence illllCh farthquakes d(fa?.;l Ott be p ffedllc ted,
: : : L. : . . . . OWEVeET, e frequency distribution of large
pregomlnant .pel?o.d m IOV,V S@lSIIllClt.y rate m,tervals tollowed GEOlOgy and Seismotectonics of Stlldy Reglon o © % exp (-LATO) ' earthquakes (M 6.0-7.8) follows the nonrandom
by 1n high seismicity rate intervals with a period of 105 years. o | ‘f(x)= 135.0 | o distribution  (exponential  distribution).  The
However, the time interval of low seismicity rates 1s slightly Gujarat is situated in the highly tectonised zone along the 0| he Tequeey disebuion crvs for above e From the previous results, 113 | characteristics of  non-randomness of - earthquakes

' e ctribut : : : : : cises show, ihat ihe carihquakes occurrenes in observed that a probable cyclic ||indicate that the prediction of magnitude and time of
larger than high seismicity rates. The frequency distribution of| | \yestern margin of the Indian continental plate. According to Biswas g «- e o oy rsion comist of random and _ S - P . > d time 0
= N variation of seismicity rates exits. occurrences of forthcoming large earthquakes may be

small magnitude (M 4.0-5.9) earthquakes follow the Poisson (1987), there are four distinct tectonic regimes associated with 60 - Therefore, a periodicity in the possible. The temporal variation of earthquake

distribution Whﬂ? la.rge earthquake.:s (M 6:0'7:8) follows the| | houndaries of Gujarat as shown in Fig 1. relaxation of seismic enerev must || magnitude for three different magnitude ranges (4.0-
nonrandom distribution (exponential distribution). The non- be expected. Temporal Vari?’ion uo ] 49, 5.0-59 and 6.0-7.8) reflects that large

randomness characteristics indicate that the prediction of coet L, . . earthquakes are preceded by high seismic activity in
magnitude and time of occurrences of forthcoming large 2 s 456780 nnnnusenene logarithmic of the total amount lower magnitude ranges. The seismic energy released

X of seismic energy (in ergs), 1s shown | | in 11 year time windows shows a harmonic variation

Statistical Analyses o

earthquakes may be possible. The occurrence of large A probabilistic approach was performed to deal with this problem : . . . . .
thq kes | Y h b : £ the h , S q hp , P }E) h , b 43 , . P Fig. 4. For three different magnitude ip Figure 5. The data from 1819- with a period of 105 years. The maxima of the
carthquakes lies on the maxima of the harmonic curve. under the assumptions that the entire period 1s a stationary Poisson range 4.0-4.9 (a), 5.0-5.9 (b) and 2006 shows the harmonic variation harmonic curve coincide with the occurrence of large
106 rOCESS The robabilit of 6.0-7.0 (c¢); 11-Year time window . hich be fitted in the f ¢ ’ carthquakes. The detection of such kind of
High P ' . P y . The curves (a) and (b) shows WIlCH €4dll Be Iitied 1n o 01 o periodicities 1s important in earthquake study, because
90 - ¢/ occurrences of ‘x’ earthquakes in a Poisson distribution while (c) shows these patterns may lead to the prediction of large
80 - time 1interval ‘t’ 1s expressed by a exponential distribution. earthquakes.
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, S , , £ The probability P(x) has been ogEq 1s the average of log Eq Fedotov. S. A, (1968). On the seismic eyl the possibilit
emic " " «, —_— - ' 1 y=0.3766x-686.43 . Future Earthquake values and logE, represent the " Tedotov, . A. , I the seismic cycle, the possibiites
The seismic CYC]@ N S O wro 20 ’ ' I calculated for the low and hlgh rate * hazard o4 . 55qp P for quantitative seismic zoning and long range seismic
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observation that 60 A T 10 / - 0.2802x - 507.58 Very low probabilities obtained %7  womers  gsewmwss o Ao . . ’ ’
hauak Lt oot Y pe—— N oA Yy P . s es o TEMET N represent the time period. A least- * Habermann, R. E. and WYss, M. (1934), Background
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O as a stick-slip /| function of time (Years) log Eq = 20.51+1.73sin({= +45) | | » Wyss, M., Habermann, R. E. and Griesser, J. C. (1984),

process - long periods : i e 2o DA Fig. 5. Temporal variation of the Log Eq, where Eq . . Precursory seismicity quiescence in the Tonga-Kermadec arc,
B : is the total seismic energy in ergs released by The start time‘t’ 1s measured J. Geophys. Res., 89, 9293-9304.

" * "
of "stick" are strong and shallow events within 11 years time from the year 1819

the. 1856-1891 and 1962-2006 high seismicity rate intervals. window

Fig 1. Study region
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