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Abstract. The epicentral area of th&,,=6.4, 8 June 2008 the aftershock distribution in Fig. 1&tp://bbnet.gein.noa.
main shock in northwestern Peloponesus, Western Greecegr/MT.htm, Ganas et al., 2009).
had been forecasted as a candidate for the occurrence of aDuring the first months of 2008, the seismicity rate in
strong earthquake by independent scientific investigationsGreece increased compared to that of previous years (see
This study concerns the seismicity of a large area surroundtater) and the 8 June earthquake in the northwestern Pelo-
ing the epicenter of the main shock using the seismologicaponesus was preceded by a few strong shocks that struck
data from the monthly bulletins of the Institute of Geody- the eastern and southwestern parts of the wider region, as
namics of the National Observatory of Athens. This data seshown in Fig. 1b. The earthquake series began on 6 January
is the most detailed earthquake catalog available for anomanear the city of Leonidion in eastern Peloponesus (3MNLO
lous seismicity pattern investigations in Greece. The result22.82 E) with a main shock of\¥=6.1 and continued on
indicate a decrease in seismicity rate seven years prior td4 February near the city of Methoni in southeastern Pelo-
the 8 June main shock which constituted a two and a halfponesus, with two strong shocks #=6.2 andM=6.1, that
year long seismic quiescence surrounding the epicentral areaccurred within a few hours of each other at 36.M%
This quiescence anomaly was succeeded by a period of a21.64 E and 36.22N—-21.80 E, respectively.
celeration in seismic activity for five years approximately, Prior to the 8 June earthquake, precursory anomalous seis-
until the occurrence of the main shock. micity patterns and anomalous electric field variations, were
respectively reported by Papadimitriou (2008) and Sarlis et
al. (2008). Both investigations forecasted a large earthquake
to occur around the spring of 2008 and interestingly enough
1 Introduction the forecasted location of the impending earthquake in both
studies included the area of northwestern Peloponesus. In
On 8 June 2008 at 12:25 GMT, a moment magnitije=6.4 particular, the study of Papadimitriou (2008) concerning the
earthquake occurred in northwestern Peloponesus, westeseismicity patterns around western Greece (380.5 N
Greece, between the cities of Patras and Andravida (Fig. 1)and 19.00-22.00 E) almost a year prior to the 8 June main
The shock was felt in almost all Greece causing 2 deathsshock, indicated an elliptical region of anomalous decelerat-
about a hundred injuries and affected roughly 10 000 houseig — accelerating moment release (DAMR) seismicity pat-
with small to severe damage. tern centered at 382MN-20.5 E as the forecasted epicentral
The earthquake parameters of the main shock as detefegion. This elliptical region is found to lie within the wider
mined by the Institute of Geodynamics of the National Ob- rectangular region: 37.3638.60 N and 20.006-23.00 E
servatory of Athens (NOA-IG), provided epicentral coordi- that was indicated by the forecast of Sarlis et al. (2008) as
nates at 37.98\ and 21.51E, focal depth of 25 km and a the possible impending earthquake region by the method of
moment tensor solution of a strike — slip focal mechanism“natural time analysis” (Varotsos et al., 2005a) of the on go-
with a northeast — southwest direction, as also observed fronng seismicity (Varotsos et al., 2005b). Both of these stud-

ies used the preliminary catalog of NOA-IG with a threshold
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magnitude of\1=3.9 for their respective investigations.
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was indicated. This investigation concerns the more detailed

analysis of the seismicity patterns for the region surrounding
the epicenter of théf,,=6.4 main shock, using the seismo-
logical data from the final monthly bulletins of the Institute of
Geodynamics of the National Observatory of Athens (NOA-
IG). The data set used is the most detailed earthquake cata-
log available for anomalous seismicity pattern investigation
in Greece.

2 Data analysis and results

The Greek National seismological network is operated by
NOA-IG since 1897 and its first instrumental earthquake cat-
alog was published in 1950. In 1964, as the electromag-
Fig. 1la. Map of the M,,=6.4 earthquake in Western Greece on netic type sensors were introduced and analog registration
8 June 2008 and it's aftershock distribution (aﬂer Ganas et al.,WaS Started, the practice of a Systematic data ana'ysis’ bul-
2009). letin production and routine archiving, common to interna-
tional seismological observatories, was initiated.

The monthly bulletins of NOA-IG from 1964 to 2000 have
been used to compile an electronic earthquake catalog, the
most detailed instrumental seismicity catalogue for Greece.
The Internet catalogue of NOA-IG contains earthquake data
from the monthly bulletins until the year 2000 and from then
on the catalog is updated daily with the preliminary bul-
letins (http://www.gein.noa.gr/services/cat.hjmrhe NOA-

IG monthly bulletins for the period 2000 onwards are re-
trieved either from the ISC or the PDE catalogs.

For the purposes of this study we compiled an earthquake
catalog for all of Greece (geographic regior?342 N and
1°-29 E) from the data of NOA-IG’s monthly bulletins
from 1964 until 2007 inclusive and for the year 2008 we used
the data from the preliminary Internet catalog. This data set

: is used as input to the ZMAP software package (Wiemer et
20 21 22 23 al., 1995; Weimer, 2001) which is employed for all subse-
guent data analysis in this investigation. The seismic qui-
Fig. 1b. Map of the strong earthquakes that struck Peloponesus irescence hypothesis of Wyss and Haberman (1988) applies
2008. to crustal earthquakes and this investigation mainly concerns
earthquakes with depths less than 50 km, in the rectangular
region: 37.00-39.00 N and 20.00-23.50 E (which will

The spatial and temporal coincidence in the two forecastde hereafter called sub-region) to directly compare with the
motivated this author to study the seismicity patterns of aresults of the Papadimitriou (2008) and Sarlis et al. (2008).
wider region of interest i.e. 37.6839.00 N and 20.00- The time variation of the cumulative seismicity from the
23.50 E, considering the preliminary (electronic) Greek NOA —IG earthquake catalog from 1964 till 2008 is shown in
earthquake catalog from NOA-IG’s web sitbttf://www. Fig. 2. The four curves labeled a to d, show the time variation
gein.noa.gr/services/cat.hfml Using the methodology of of the cumulative crustal seismicity for: a) the entire Greek
Chouliaras and Stavrakakis (2001), he identified an area exarea, b) declustered entire Greek area, c) the sub-region, d)
hibiting seismic quiescence within the wider forecasted re-declustered sub-region, respectively.
gion of the aforementioned studies. The identified area was The entire NOA-IG catalogue for Greece from 1964 till
of 10km length and a few kilometers width and a NE-SW the 8 June 2008 main shock , contains 69958 seismic events
orientation and located to the southwest of Patras and thand a total of 68 344 seismic events have depths less than 50
northeast of Andravida. This result was communicated bykilometers (curve a, Fig. 2). Significant network upgrades
e-mail to P. Varotsos (personal communication, 29 Febru-and installation of new seismic stations for the NOA-IG seis-
ary 2008) and three months later, on 8 June 2008, occurredhic network occurred in 1982, 1995, 2000 and 2004 and
the M,,=6.4 main shock in the aforementioned area whichthese periods show apparent accelerated seismicity due to the
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Fig. 2. The time variation of the cumulative seismicity from the i )
NOA-IG earthquake catalog from 1964 till 2008. The four curves As mentioned earlier, large earthquakes struck the east-

labeled (a) to (d), respectively show the time variation of the cumu-€rn and southern coasts of Peloponesus, preceding the 8 June
lative crustal seismicity for(a) the entire Greek aregb) declus- ~ event and a seismicity rate increase is observed in the Greek
tered entire Greek aredg) the sub-region(d) declustered sub- earthquake catalog during the first five months of 2008 as
region. seen in Fig. 3a and b. In Fig. 3a the cumulative seismicity
rate curve in all of Greece for the period of the first 5 months
of 2008 (blue curve) shows an increase of around 140% when

improved detectability. This apparent accelerated seismicitycompared to the cumulative seismicity rate per year for the
is also observed for the sub-region in curve c of Fig. 2 thatPeriod covering the previous 10 years (red curve). Figure 3b
contains a total of 24 432 crustal events. shows the non-cumulative rate per year curves for the same

two periods as in Fig. 3a (blue and red), in this way indicating

On the other hand, increase in seismicity due to the oc ; ) :
fhat the rate increase occurred in the magnitude b&r@.8

currence of large earthquakes and their aftershock sequenc
(i.e., the Gulf of Corinth earthquake, February 1981, earth-10 4

quakes in Kozani and Aigio during May—June 1995, Athens To the contrary, Fig. 4a and b shows the cumulative and
earthquake in September 1999) may be eliminated by théhe non-cumulative seismicity rate per year in the rectangu-
declustering algorithm of Reasenbeng (1985). The input palar sub-region of investigation, respectively. These results
rameters of the Reasenberg a|gorithm’nT@(L(the maximum show that the cumulative rate per year in the Sub-l’egion has
look ahead time for clustered events)nek (the effective  slightly decreased by 9% when compared to the cumulative
lower magnitude cut off for the catalogue) and the epicentefs€ismicity rate per year for the previous 10 years (Fig. 4a)
and depth errors, have been tested and tuned accordingly fépainly in magnitude ranges around=3 (Fig. 4b), thus jus-

the NOA -IG earthquake catalog, to values of 30 days, 2. otifying the closer investigation of seismic quiescence for this
Richter, and 10 km, respectively. This procedure has suffi-Sub-region.

ciently removed aftershock clusters as shown by the smooth- The denseness of network stations and the station setting
ness of the curves b and d in Fig. 2, nevertheless the nongeometry of NOA-IG’s seismic network are the determining
linear behavior of the curve due to NOA-IG’s network ex- factor of the detectability of seismic events and the spatial
pansion by the deployment of new seismological stations isvariation of magnitude of completenedg/) in Greece ljttp:
persistant and should be seriously considered when investi/www.gein.noa.gr/services/négure.gif). Mc is defined as
gating precursory accelerating moment release (AMR) modthe lowest magnitude of the catalog at which 100% of the
els in the Greek earthquake catalog. events are detected in space and time (Rydelek and Sacks,

www.nat-hazards-earth-syst-sci.net/9/327/2009/ Nat. Hazards Earth Syst. Sci., 3332009


http://www.gein.noa.gr/services/net_figure.gif
http://www.gein.noa.gr/services/net_figure.gif

330 G. Chouliaras: 8 June 200®,,=6.4 earthquake in Western Greece

Magnitude of Completeness
. ; )

0: 1996 - 2008  x: 2008 - 2008.4 ; Change in %: -9.16065

10
] 5 . 38.5
> o
E M (a) ?
- - Ay e =
E 10° - B 52 g ]
g Uy E 38
: i 5
10* . : - T :
1 2 3 4 5 6 7 375
200 : : : : i
150 A 'K 205 21 215 22 225 23
5 | (&) Longitude [deg]
2 100 L
2
= Mcomp
50 r 25 3 35 4
0 e oo . e .
1 5 6 7 Fig. 5a. The spatial distribution of the magnitude of completeness
Magnitude of the sub-region.

Fig. 4. (a)Plots of cumulative seismicity rate per year versus mag-

nitude for two time periods, in the sub-region. The blue curve is g
for the period 1998 to 2008 and the red curve for the period 2008 :
to 2008.4 (main shock), an@) the non cumulative rate per year 40 b B b
curves.
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1989; Wiemer and Wyss, 2000). The spatial distribution of

the Mc of the NOA-IG earthquake catalog for the rectangular

sub-region is shown in Fig. 5a. Easily one may distinguish

the red areas to the west towards the Eastern lonian Sea witl

poor detectability from the dark blue area to the east near ;

Athens of enhanced detectability. 2 25 3 Magnnudeaﬁ 4 45
Another method in ZMAP to determind/., is based

on the assumption that for a given volume a simple pOWerFig. 5b. The result for the goodness of fit method (Wiemer and

law can approximate the frequency-magnitude distributionwyss, 2000) to determine the magnitude of completentss 6f
(FMD)_ (Wiemer and Wyss, 2000). The FMD (Gutenberg the sub-region. The plotted goodness of fit values are the difference
and Richter, 1944) describes the relationship between the fregetween the observed and synthetic Gutenberg-Richter distribution

Residual in %
[~
(=]
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guency of occurrence and magnitude of earthquakes : plotted as a function oM.. The first dashed horizontal line from
| the bottom indicated/,. around 3 at which 90% the observed data
OGN =a —bM (1) are modeled by a straight line.

Where N is the cumulative number of earthquakes having

magnitudes larger tham/, anda andb are constants. The

procedure to evaluate the goodness of fit is described in dgiesult shows a 90% fit fab/.=3 and a 95% fit for a/.=3.2.

tail by Wiemer and Wyss (2000) and basically it computesThiS result in combination with the spatial variation &f.

the absolute differencer) of the number of events between N Fig. 5a, makes a choice 8f.=3 as the cut off magnitude

the observed FMD and a synthetic distribution. Syntheticfor this seismicity study in the sub-region of the 8 June 2008

distributions are calculated using the estimated a- and b- valtain shock to ensure homogeneity and completeness of the

ues of the observed dataset fgr> M., as a function of the ~ catalog data.

cut-off (minimum) magnituder defines the fitin percentage ~ The Genas procedure (Haberman, 1983) in ZMAP also in-

to the observed FMD and a model is found at an R-value avestigated the changes in the reported seismicity data of the

which a predefined percentage (90% or 95%) of the observegub-region and no serious artifact exists in the last decade of

data set is fit by a straight line. According to that study the observations (Note that the installation of the EVR seismic

95% level of fit is rarely obtained for real catalogues while station at 38.92N-21.8F E, improved the completeness of

the 90% is a compromise. the catalog and the detectability of the network around 1998).
Figure 5b shows the goodness of the FMD fit to power law  Since seismic quiescence has shown promising results

for the earthquake data of the sub-region of interest and thign identifying precursory anomalies related to crustal main
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shocks (Wyss, 1997a, b), we map the seismic quiescence ir
the sub-region, as defined by Wyss and Habermann (1988
using the gridding method of Wiemer and Wyss (1994) and
the ZMAP analysis software (Wiemer et al., 1995). -

Using ZMAP we measured the changes of seismicity rate 3 4 |
at the nodes of a 0.09rid spacing. This grid spacing isre- 2374
lated to the accuracy of epicentral determinations of the cat- 3 374 |
alog and also provides a dense coverage in space. Ateac 374
node we took the nearest N earthquakes and searched fc 372
rate changes by moving a time windd@iy, stepping forward

38.8

38.4 4

de [d

205 21 215 22 225 23

through the time series. The one month time window was se- Longitude [deg]

lected in order to have a continuous and dense coverage ir -:::-

time. TheN andTy values are usually selected accordingly 8 4 &5 B 2 # &

in order to enhance the quiescence signal and this choice does

not influence the results in any way. Fig. 6a. The Z value map for the rectangular sub-region based

N is kept constant in order to investigate the validity of the on the NOA-IG bulletin catalog starting at the value of 2001.3.
quiescence hypothesis, which postulates that the quiet arebhe chosen window length By =2.5yearsN=70 events and grid
overlaps with the main shock source area. If we tke70 ~ SPacing=0.05.
events, the sample areas will be with radii ranging between
5 and 10km in the Greek catalog, which are of reasonable

dimensions for sampling seismogenetic areas that generat 70
large main shocks in Greece (Chouliaras and Stavrakakis, ;
1997). 60 $---------- -
In order to rank the significance of quiescence, we calcu-
lated the standard values using the LTA] function (Wyss T s
and Burford, 1985, 1987; Wiemer and Wyss, 1994) 3
Z = (R — Ro)/(0f/n1+ 0Z/n2)"? ) 5 40 4 eeenenne.
Z measures the significance of the difference between the 2
mean seismicity rate within window1, and the backround B .30 aeatana
rate R, defined as the mean rate outside the window but g
within the same areao; and o, are the variances of the 3 TS DEURNIET IONUENON (0 e O )
means and; andno are the corresponding number of bins
with a measured seismicity rate. Thus at each nadealue '
is computed and thesé values are then ranked according to 10 ¢----=-=n-- .
their size.
The computedZ values are then mapped and contoured, 0 - : :
revealing theZ value distribution at the beginning of the time 1970 1980 1990 2000 2010

window Ty for which they are evaluated, since we want to

define the onset of a significant rate change in the seismicity.
Since the Iengt.h of the quiescence window is unknown forFig. 6b. The cumulative seismicity of two areas within the quies-

our study we Va”e_d the v_vmdow length from 15107 Years conce anomaly as a function of time. The top curve (red) is cen-

to reveal the possible quiescence anomalies. Other studiggred at 38.03N and 21.44E lying just to the northwest of the

have reported a range dfiy=1.5-7yrs for seismic quie€s- main shock and the bottom curve (blue) is centered at 38\Gnd

cence prior to crustal main shocks (Wyss, 1997a, b) and als@1.55 lying just to the northeast. The red arrow indicates the time

that the duration of quiescence as well as the rate of earthvalue of 2001.3.

quake production depends on the size of the sampled area for

the Greek earthquake catalog (Chouliaras and Stavrakakis,

2001). anomaly in the northwestern part of Peloponesus while com-
The Z value map for the rectangular sub-region with a ments on the other anomalies will be made in the discussion

time window of Ty =2.5yrs starting at the value of 2001.3 Ssection.

is presented in Fig. 6a. Easily one observes the quiescence The elongated lobe shaped quiescence anomaly with a

anomaly related to the epicenter of the 8 June main shockalue around 6 in Fig. 6a, includes the epicenter of the main

as well as more distant anomalies to the eastern part of thehock and a large part of its aftershock area (Fig. 1a). The

investigated region. In this section we will focus on the anomaly extends to the northeast of the epicenter almost

TII‘T]E‘ In }'ESIS
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parallel to the aftershock distribution almost up to the nearby  3s r . T T :
coastline while vanishes to the northwest of the epicenter.
Around the guiescence anomaly the seismicity increases anc 30 f------------- GhE o G
the pattern resembles the Mogi seismicity anomaly (Mogi, ; : ' ;
1985). Figure 6b shows the cumulative seismicity of the two . 25
areas mentioned above plotted as a function of time. The g€ : : : ; :
top curve (red) is centered at 38208 and 21.44E lying Z 20 s A - N
just to the northwest of the main shock and the bottom curve - i ‘ ’ : i
(blue) is centered at 38.08| and 21.58 lying just to the
northeast. Comparing the two curves one notices differences
in the earthquake production of the two sampled areas hav-
ing approximate radii of 8.3 and 7.7 km, respectively, in or-
der to producev=70 events. In both curves the quiescence
anomaly is clearly observed to begin around the value of o :
2001.3 and has a duration of approximately 2.5 years. 2003 2004
After around 2004, both curves show accelerated seismic-

ity prior to the main shock. The accelerated seismicity af- Fig. 7a. Fit of the power law time-to-failure equation to the cumu-

ter the quiescence may be ana}yzet;l with the acpglerated m?étive seismicity 5 years prior to the 8 June 2008 main shock.
ment release (AMR) hypothesis using the empirical predic-

tive technique called time-to-failure analysis (Varnes, 1989;
Bufe and Varnes, 1993; Bufe et al., 1994).

The time-to-failure analysis tool in ZMAP assumes the
rate of seismic release to be proportional to an inverse powel
of the remaining time to failure and in this way one may test
this hypothesis and predict the time and magnitude of a fu-
ture event. According to Varnes (1989) the time-to-failure
equation is:

Y oQ@) =K+ k/(n— D)ty — )" 3

whereQ is a measure of seismic energy release’, k and

n are constantsy=1—n (n#1) andty is the time-to-failure
(main shock). This implies that the knowledge@fat four
values ofz is the minimum information required for com-
puting ¢ and the constants, k and K. For this study the
seismic release may include any quantity determined from 5 ; ; ; ;
the earthquake magnitude using the expression: 20081 2008.15 2008.2 2008.25 2008.3 2008.35

Time
l0g1pR2=cM +d (4)

e

Y] T S

Cumulat

2006 2007 2008 2009

Time

2005

28

Cumulative Number

Fig. 7b. Fit of the power law time-to-failure equation to the cumu-

whereM is the earthquake magnitude an@ndd are con- lative seismicity 5 months prior to the 8 June 2008 main shock.

stants. The coefficientis normally 1.5 for moment or en-
ergy, 0.75 for Benioff strain release and zero for event count.
In this investigation event counts are used and an uncon-
strained best fit of the foreshock data is attempted (free
andm) simply to show a power law distribution in time for using the same time window as in the clustered case of
the analyzed foreshocks. A more detailed investigation ofFig. 6a. Easily one observes the quiescence anomaly to per-
the time-to-failure hypothesis and Greek earthquakes will besist in the declustered catalogue in the same area and of the
presented in a separate study. same geometrical distribution as in the clustered data. Fig-
Figure 7a shows the power law fit to the cumulative seis-ure 8b confirms the existence of the quiescence anomaly in
micity curve of the (blue curve of Fig. 6b) for five years be- the cumulative curve of the area centered just to the north-
fore the main shock and Fig. 7b for the time period a few east of the main shock, at the same location as the blue curve
months prior to the main shock. The power law of the time of Fig. 6b, although only 50 events are produced from the
to failure model is fitting closely both to the long term and same area because of the declustering procedure. Again one
the short term foreshock activity, respectively. notices evident similarities in the two cases, the presence of
For comparison purposes, we show thesalue map for  a quiescent period followed by a period of accelerated seis-
the declustered catalog near the epicentral region in Fig. 8anicity prior to the occurrence of the main shock.
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. \ previous five months. Prior to this event, two independent

385 % R W scientific investigations had forecasted the occurrence of a
strong earthquake in a region which included the actual epi-
o ip e center and in an anticipated time window that included the
T = main shock (Papadimitriou, 2008; Sarlis et al., 2008). In
& 381 3 - addition to these, a preliminary investigation by this author,
g three month’s before the main shock, narrowed down an el-
- . liptical area of seismic quiescence to just a few kilometers
to the southeast of the actual epicenter (P. Varotsos, personal
3764 © F\\ I communication, 2008).
' ; ' ' ' : For a more detailed investigation of the seismicity prior to
208 20-Eonaﬁlde lﬁlﬁl 214 2186 the 8 June 2008 main shock, an earthquake catalog of Greece
from 1964 till 2008 was compiled from the final monthly bul-
| T | letins of NOA-IG. A total of 69 958 events comprise the en-
5 0 6 tire catalogue up to the 8 June main shock and 64 344 of these

earthquakes have depths less than 50 km and are considered
Fig. 8a. The Z value map near the epicentral region based onin this investigation. The catalog data prior to the 8 June
the declustered catalog and starting at the value of 2001.3. Thénain shock indicate that the seismicity rate in all of Greece
chosen window length iy =2.5 years,N=50 events and grid for the first five months of 2008 showed an increase by 140%
spacing=0.05. compared to the rate of the previous ten years. However,
the seismicity rate in the sub-region (372689.00 N and
20.00-23.50 E) containing the epicenter of the main shock
showed a 9% decrease for the same time period.

A detailed analysis concerning the homogeneity and com-
pleteness of the catalog for the sub-region indicates a magni-
tude of completeness @f >3 as a lower magnitude thresh-
old in order to closely investigate the seismic quiescence hy-
pothesis prior to the 8 June main shock (Wyss and Haber-
mann, 1988). The methodology of mapping seismic qui-
escence for crustal earthquakes in Greece (Chouliaras and
Stavrakakis, 2001) is applied to the earthquake catalogue
of NOA-IG for the same sub-region that includes the re-
gions investigated by Papadimitriou (2008) and Varotsos et
al. (2008). The result indicates an area of seismic quies-
cence adjacent to the epicentral and aftershock area of the
main shock and this anomaly is persistent regardless of the
declustering procedure. This quiescence began almost seven
years prior to the main shock around the value of 2001.3 and

0 : 1 : lasted for roughly 2.5 years. The geometrical distribution of
1970 1980 1930 2000 2010 the quiescence found to surround the epicenter of the main
Time in years shock resembled a Mogi seismicity anomaly with three qui-
escence lobes covering most of the aftershock area.
Fig. 8b. The existence of the quiescence anomaly in the cumulative Following the period of quiescence, a period of activation
curve of the declustered catalog for the area centered at38.03 €Xists and a power law time-to-failure model seems to de-
and 21.58 just to the northeast of the main shock, (at the samescribe the evolution of the seismicity until the occurrence of
location as the blue curve of Fig. 6b). The red arrow indicates thethe main shock. The duration of this activation period was
time value of 2001.3. of the order of 4.5 years approximately twice as long as the
quiescence period and there existed a second sub period just
a few months prior to the earthquake in which the time-to-
3 Discussion and conclusions failure model is found to approximate the local foreshock
activity.
The 8 June 2008 earthquake in northwestern Peloponesus in These activation phenomena have been also observed in
Greece came after a period of increased seismic activity thathe seismicity pattern investigation of Papadimitriou (2008).
included the occurrence of a few strong earthquakes in thén that investigation the preliminary catalog of NOA-IG was
perimeter of eastern and southwestern Peloponesus in thesed and the threshold magnitude of the investigation was
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Eg]ouliaras, G. and Stavrakakis, G. N.: Current seismic quiescence

Evidently sudden rate changes such as quiescence are eas- e >
in Greece; Implication for earthquake prediction research, J.

ier to map in the Greek earthqu_ake catalog than gccelera.ted Seismol., 5(4), 595-608, 2001.
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recently by Hardenbeck et al. (2008). Hardebeck, J. L., Felzer, K. R., and Michael, A. J.: Improved

On the other hand, Sarlis et al. (2008) investigated the evo- tests reveal that the accelerating moment release hypothesis
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lution pf the_ seismicity in thg natural time con.cept, that is d0i:10.1029/2007JB005410, 2008,
the seismicity that evolves in a rectangular region surround-
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