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Α Β S Τ R Α C Τ 

Instrumenta1 and historica1 data οη strong mainshocks ίη 76 
selsmogenlc sources of the Aegean and surrounding area have been 
used to show that the interevent time, T t (in years), between two 
strong earthquakes and the magnitude, Mf' of the fo11owing 
malnshock are given by the re1ations: 

logTt = ο.24~ίn+ο.25ΜΡ-ο.3610gΜΌ+7.36 

Μι = 1. 04Jo:ς,in-O. 31M +O. 281ogMo-4. 85p 

where~. ls the surface wave magnitude of the sma11est mainshock 
conside;~d, Μ the magnitude of the preceding malnshock and Μ 
the moment rate per year in each source. Οη the basls of thes~ 
re1atlons, the probabi1ity for the occurrence of a malnshock 
durlng the decade 1993-2002 as we11 the magnitude of this 
expected malnshock ίη each seismogenic source of this region have 
been ca1cu1ated. 

ΕΝΑ Ε2ΑΡΤΟΜΕΝΟ ΧΡΟΝΙΚΑ ΜΟΝΤΕΛΟ ΓΙΑ ΤΗ ΓΕΝΕΣΗ 

ΤΩΝ ΙΣΧΥΡΩΝ ΣΕΙΣΜΏΝ ΚΑΙ ΕΦΑΡΜΟΓΗ ΤΟΥ 

ΣΤΗ ΜΑΚΡΟΠΡΟΘΕΣΜΗ ΠΡΟΓΝΩΣΗ ΣΕΙΣΜΏΝ ΣΤΟ ΧΩΡΟ ΤΟΥ ΑΙΓΑΙΟΥ 

παπαζάχος,Β.Κ. και παπαΙωάννου,Χρ.Α. 

Π Ε Ρ Ι Λ Η Ψ Η 

Ενόργανα και ιστορικά δεδομένα ισχυρών σεισμών σε 76 
σεισμογόνες πηγές του Αιγαίου και των γύρω περιοχών 

χρησιμοποιήθηκαν για να δειχθεί ότι ο χρόνοςι (σε έτη)ιT tI 
μεταξύ δύο ισχυρών σεισμών και το μέγεθος, M του σεισμού πουfI 
ακολουθεί δίνονται από τις σχέσεις: 

logTc = Ο. 24~~rι+O' 25Μρ -Ο. 3610gMQ+7. 36 

Mf = 1.04Jo:ς,in-O.31Mp+O.281ogMo-4.85 

όπου M;n είναι το επιφανειακό μέγεθος του μικρότερου κυρίου 
σεισμοG που θεωρούμει Μρ το μέγεθος του κυρίου σεισμού που 
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προηγήθηκε και Μο η ετήσια έκλυση της σεισμικής ροπής για κάθε 
σεισμική πηγή. Με βάση τις σχέσεις αυτές, υπολογίστηκαν η 

πιθανότητα γένεσης ενός κυρίου σεισμού κατά τη δεκαετία 1993-2002 
καθώς και το μέγεθος αυτού του αναμενόμενου σε ισμού σε κάθε 

σεισμογόνα πηγή αυτής της περιοχής. 

INTROOUCTION 

A1though most of the earthquake generation mode1s current1y 
used for seismic hazard eva1uation assume a Poisson or other 
memory1ess distributions, recent work has shown that 1arge 
earthquakes in severa1 regions are temporally dependent (Bufe et 
al., 1977; Shimazaki and Nakata, 1980; Sykes and Quittmeyer, 
1981; Papazachos, 1989). Two kinds of time dependent mode1s have 
been proposed: the slip-predictab1e mode1, according to which the 
size (coseismic slip, magnitude) ο! a future earthquake in a 
seismic source depends οη the time elapsed since the 1ast 
earthquake, and the time predictable mode1, according to which 
the time of occurrence of a future earthquake depends οη the size 
and οη the time of occurrence of the 1ast earthquake in the 
seismic source. A1most a11 of the aforementioned investigations 
as we11 as other independent data (Mogi, 1981; Karakaisis et a1., 
1991) favor the time predictab1e model. 

Ouring the 1ast fiνe years, an inνestigation to identify 
time dependent relations between strong shal10w earthquakes which 
occurred in seismogenic sources in Greece has been carried out 
(Papazachos, 1988a, 1988b, 1989). This research was recently 
expanded to cover a broader area and a time and mangi tude 
predictable model was proposed for the generation of sha110w 
earthquakes in this area (Papazachos, 1992). Ιη this model, the 
interevent time, Tt , and the magnitude, Mf' ο! the fo11owing 
mainshock is quantitative1y expressed in relation to the 
magnitude, M of the sma11est considered mainshock and to themin , 

magnitude, Μ, of the preceding mainshock in each seismogenic 
source. Ιη the same model, the magnitude, Mf' of the fo110wing 
mainshock is a1so expressed in relation to Mmin and Μρ • 

Ιη the present paper, a further step is attempted by 
including a new term in the re1ations both for the return period 
and the magnitude of the expecting mainshock. This term depends 
οη the year1y moment rate in each seismogenic source. 
Furthermore, this mode1 is app1ied to estimate the probability 
of occurrence of the next mainshock during the next Δt(=10 years) 
and the magnitude of this expected mainshock in each seismogenic 
source of the Aegean area. This is an area which inc1udes the 
we11 known He11enic arc, the Aegean, which is a1so a we11 known 
margina1 sea, and the surrounding areas (Greece, A1bania, 
southern Yugos1avia, southern Bu1garia, western Turkey). 

SEISMOGENIC SOURCES AND ΟΑΤΑ 

The method app1ied in the present paper is based οη the 
separation of the who1e area under investigation in severa1 
seismogenic sources as we11 as οη determining the mainshocks in 
each source and their interevent (repeat) times. Therefore, the 
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first step for this work is to define the seisrnogenic sources of 
the sha110w as we11 as of the interrnediate depth earthquakes in 
the Aegean and surrounding area. 

The Aegean area has been separated in severa1 seismic zones 
(Papazachos, 1990) and each zone is separated in seisrnogenic 
sources (Papazachos, 1992) οη the basis of severa1 seisrno1ogica1, 
geo1ogica1 and geornorpho1ogica1 criteria, such as spatia1 
c1ustering of the epicenters of strong earthquakes, seisrnicity 
1eve1, rnaximum earthquake observed, type of fau1ting, 
geornorpho1ogica1 features, etc. The fi t of the data of each 
seisrnogenic source to the time predictab1e rnode1 has been used 
as a supp1ernentary criterion for this separation. Each 
seisrnogenic source inc1udes a rnain seismic fau1t, where the 
maxirnurn (characteristic) earthquake occurs, but it can a1so 
inc1ude other sma11er fau1ts where sma11er mainshocks rnay a1so 
occur. 
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Fig.1. The 69 seismogenic sources of sha110w earthquakes in the 

Aegean and surrounding area. 
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Ιη this way, the who1e Aegean area has been separated in 69 
seismogenic sources of sha110w earthquakes, which are shown in 
figure (1) together with the epicenters of the comp1ete data used 
in the present study. B1ack circles show epicenters of 
mainshocks. Open circles show epicenters of foreshocks and 
aftershocks in the broad sense, that is, earthquakes within the 
complete sample of data, which may occur υρ to severa1 years 
before or after the mainshock, respectively. We use the term 
"aftershock" and "foreshock" in their broad sense because in the 
present paper we want a model which can predict the mainshocks 
in each seismogenic source, that is, the strong earthquakes which 
occur at the beginning and the end of each seismic cyc1e and not 
sma11er earthquakes which occur during the preseismic and 
postseismic activations. Ιη particular, we consider as foreshocks 
or aftershocks the earthquakes which precede or fo11ow mainshocks 
with magnitudes 5.5-5.7, 5.8-6.0, 6.1-7.0, and larger than 7.0 
υρ to 6, 7, 9 and 12.5yrs, respective1y (Papazachos, 1992). The 
seperation of seismic sources shown in figure (1) is very similar 
to that made by Papazachos (1992) with some minor changes. For 
two of the shallow sources (7e,9b) on1y one strong mainshock is 
known, that is, for 67 seismogenic sources at least one 
interevent time is availab1e. 

3 

EAS ί Ε R Ν 

Fig.2. The seismogenic sources of intermediate depth earthquakes 
in the southern Aegean area. 

Figure (2) shows the seismogenic sources of the intermediate 
depth (60km<h~180km) earthquakes in the Aegean area which have 
been defined in the same way with the sources of shallow 
earthquakes. This separation is very similar to that proposed by 
Papazachos (1993). The sources (20a, 20b, 20c, 20d) concern 
earthquakes with focal depths between 60Km and 100km and the 
sources (21a, 21b, 21c) concern earthquakes with focal depths 
between 100Km and 180km. B1ack triangles show mainshocks, open 
triangles show "aftershocks" or " foreshocks " in the broader 
sense. For each of these 7 intermediate depth sources there is 
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at least one repeat tirne available. Therefore, for 74 seisrnogenic 
sources (shallow and intenterrnediate depth) there is one or rnore 
interevent tirnes available. 

Inforrnation οη the surface wave rnagnitudes and οη the 
epicenters of the earthquakes plotted in figures (1), (2) were 
received frorn the catalogue of Cornninakis and Papazachos (1986) 
for the period 1901-1985 and frorn the monthly bulletins of the 
National Observatory of Athens and of the Geophysical Laboratory 
of the University of Thessaloniki for the period 1986-1992. For 
historical earthquakes such inforrnation was derived frorn the book 
of Papazachos and Papazachou (1989). 

Inforrnation οη the data used in the present study is given 
in Table (1). Ιη the first co1urnn of this table a code nurnber, 
corresponding to the sarne area nurnbers of Figure 1, and a narne 
are written for each seisrnogenic source. 

The second colurnn of Table 1 shows the tirne (year) during 
which the data are cornplete for each rnagnitude range and the 
rninirnurn rnagnitude of this range, respective1y. For the first 
source, for exarnple, the cornplete sarnples are: all earthquakes 
with Ms~6. 5 which occurred in the period 1855-1992 and all 
earthquakes with M~5.5 which occurred in the period 1905-1992. 
This cornpleteness shas been deterrnined for each source οη the 
basis of information given in the cata1ogues, which have been 
used as data sources, and of p10ts of the frequency-magnitude 
re1ation for each magnitude range. 

Table 1. Inforrnation οη the basic data used for each seisrnogenic 
source. 

Source Cornpletness Ο a t e Epicenter Ms Μ 

1a 1855, 6.5 03:07:1855 41.9,19.6 6.5 6.5 
M.Negro 1905, 5.5 01:06:1905 42.0,19.5 6.6 6.6 

27:08:1948 42.0,19.5 5.6 5.6 
20:08:1966 42.2,18.6 5.7 5.7 
15:04:1979 42.0,19.0 7.1 7.1 

1b 1869, 6.2 28:09:1870 41.1,19.6 6.4 6.5 
Dirrachio 1920, 5.5 17:12:1926 41.3,19.5 6.1 6.2 

01:09:1959 40.9,19.8 6.4 6.5 
09:01:1988 41.2,19.7 5.6 5.6 

1c 1893, 6.2 14:07:1893 40.1,19.8 6.4 6.5 
Av10na 1917,5.7 21:11:1930 40.2,19.6 6.3 6.3 

18:03:1962 40.7,19.6 6.0 6.0 
16:11:1982 40.8,19.6 5.7 5.7 

ld 1823 6.2 19:06:1823 39.5,20.3 6.4 6.4 
Igurnenitsa 1917 5.5 20:09:1858 40.0,20.0 6.4 6.6 

11:02:1872 39.7,20.2 6.2 6.2 
14:07:1893 40.1,19.8 6.4 6.7 
21:10:1920 39.6,20.3 5.8 6.1 
09:02:1967 39.9,20.3 5.8 6.0 
10:03:1981 39.4,20.8 5.6 5.9 
16:06:1990 39.2,20.5 6.1 6.1 
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le 
Preveza 

1891, 5.5 27:06:1891 
13:09:1921 
29:10:1966 

39.0,20.7 
38.9,21.2 
38.9,21.1 

6. Ο 

6.0 
6.0 

6.0 
6.2 
6.2 

2a 
Leukada 

1825, 
1911, 

6.3 
5.5 

19:01:1825 
28:12:1869 
27:11:1914 
13:03:1938 
22:04:1948 
04:11:1973 

38.7,20.6 
38.8,20.7 
38.8,20.6 
38.8,20.6 
38.7,20.5 
38.9,20.5 

6.7 
6.6 
6.3 
5.8 
6.5 
5.8 

6.7 
6.6 
6.4 
5.9 
6.8 
5.9 

2b 
Cephalonia 

1767, 
1862, 
1912, 

7.2 
6.3 
5.7 

22:07:1767 
04:02:1867 
24:01:1912 
12:08:1953 
17:09:1972 
17:01:1983 

38.2,20.3 
38.2,20.4 
38.1,20.8 
38.2,20.6 
38.3,20.3 
38.1,20.2 

7.2 
7.2 
6.8 
7.2 
6.3 
7.0 

7.2 
7.2 
7.2 
7.4 
6.3 
7.0 

2c 
Zakynthos 

1840, 
1911, 

6.0 
5.8 

30:10:1840 
25:10:1873 
17:04:1893 
20:09:1939 
15:11:1959 
16:10:1988 

37.9,20.9 
37.9,21.0 
37.9,20.9 
38.0,20.9 
37.8,20.5 
37.9,21.0 

6.7 
6.1 
6.4 
6.3 
6.8 
6.0 

6.7 
6.1 
6.4 
6.3 
6.9 
6.0 

2Α 

Ionian Sea 1 
1938, 5.5 14:02:1943 

27:08:1958 
11:05:1976 

38.0,20.0 
37.4,20.7 
37.4,20.4 

5.8 
6.4 
6.5 

6.0 
6.6 
6.6 

3a 
Pylos 

1885, 
1911, 

6.1 
5.9 

27:08:1886 
06:10:1947 
20:08:1989 

37.0,21.5 
36.9,21.8 
37.2,21.2 

7.5 
7.0 
5.9 

7.5 
7.0 
5.9 

3b 
Mani 

1867, 
1925, 

6.8 
5.5 

20:09:1867 
01:07:1927 
02:01:1958 

36.5,22.3 
36.6,22.0 
36.2,22 ."3' 

7.1 
7.1 
5.7 

7.1 
7.1 
5.7 

3c 
Off NW Crete 

1866, 
1932, 

6.5 
5.5 

06:02:1866 
11:08:1903 
30:09:1932 
31:08:1951 

35.9,22.9 
36.0,22.8 
36.0,22.7 
35.5,22.8 

6.8 
7.4 
5.6 
5.6 

6.8 
7.4 
5.6 
5.6 

3Α 

Ionian Sea 2 
1919, 5.5 24:02:1919 

01:06:1947 
16:12:1963 

36. ΊΙ, 21 . Ο 

36.6,21.5 
37.0,21.0 

6.3 
5.8 
5.9 

6.4 
6.0 
6.0 

3Β 

Ionian Sea 3 
1922, 5.7 19:09:1926 

26:01:1962 
36.0,22.0 
35.2,22.7 

6.3 
6.2 

6.4 
6.3 

4a 
SW Crete 

1805, 
1916, 

7.2 
5.6 

03:07:1805 
30:08:1947 
14:05:1959 
04:05:1972 
21:06:1984 

35.1,24.0 
35.1,23.4 
35.1,24.6 
35.1,23.6 
35.4,23.3 

7.2 
6.3 
6.3 
6.5 
6.2 

7.2 
6.4 
6.3 
6.6 
6.2 
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4b 
SE Crete 

1815, 6.7 
1927,5.6 

00:12:1815 
24:03:1927 
10:02:1938 
29:01:1978 
19:03:1991 

34.9,25.6 
35.0,26.0 
34.8,26.2 
34.9,25.7 
34.8,26.3 

6.7 
5.6 
5.6 
5.7 
5.8 

6.7 
5.6 
5.8 
5.9 
5.8 

4Α 

Lybic Sea 1 
1930, 5.6 06:03:1930 

17:12:1952 
11:09:1977 

34.7,24.5 
34.4,24.5 
34.9,23.0 

5.8 
7.0 
6.3 

5.8 
7.0 
6.3 

4Β 

Lybic Sea 2 
1918, 5.6 06:03:1930 

12:06:1969 
34.5,26.0 
34.4,25.0 

5.6 
6.1 

5.6 
6.2 

5a 
Karpathos 

1932, 5.5 09:02:1948 35.5,27.4 7.1 7.1 

5b 
Rhodos 

1919, 5.6 27:01:1921 
05:01:1987 

36.0,28.0 
36.3,28.5 

5.6 
5.6 

5.6 
5.6 

5c 
Marmaris 

1851, 
1926, 

6.8 
5.6 

28:02:1851 
18:03:1926 
25:04:1957 

36.4,28.6 
35.8,29.5 
36.5,28.6 

7.2 
6.9 
7.2 

7.2 
6.9 
7.3 

5Α 

Stravo 1 
1957, 5.5 30:10:1957 

09:05:1966 
27:09:1985 

35.1,27.2 
34.4,26.4 
34.5,26.6 

5.6 
5.8 
5.5 

5.6 
5.8 
5.5 

5Β 

Stravo 2 
1922, 5.5 11:08:1922 

30:10:1957 
30:05:1968 

35.4,27.7 
35.2,27.7 
35.4,27.9 

6.3 
5.5 
5.9 

6.3 
5.5 
6.0 

6a 
Elbasan 

1843, 
1920, 

6.2 
5.5 

05:09:1843 
16:08:1907 
18:12:1920 
31:03:1935 
27:08:1942 
30:11:1967 

41.2,20.1 
41.1,20.1 
41.1,20.1 
41.3,20.3 
41.6,20.4 
41.4,20.4 

6.2 
6.2 
5.8 
5.7 
5.9 
6.3 

6.2 
6.2 
6.0 
5.7 
6.0 
6.3 

6b 
Tepeleni 

1860, 
1920, 

6.2 
5.5 

10:04:1860 
26:11:1920 
03:04:1969 

40.2,20.3 
40.3,20.0 
40.7,20.0 

6.4 
6.3 
5.8 

6.5 
6.3 
5.8 

6c 
Maliq 

1922, 5.5 07:12:1922 
07:01:1953 
12:03:1960 

41.8,20.6 
41.3,20.6 
41.9,20.9 

6.1 
5.6 
5.7 

6.1 
5.6 
5.7 

6b 
Ochrida 

1896, 6.0 28:09:1896 
18:02:1911 
26.05:1960 

41.1,20.7 
40.9,20.8 
40.6,20.7 

6.1 
6.7 
6.5 

6.1 
6.8 
6.5 

6e 
Jannena 

1919, 5.5 22:12:1919 
01:05:1967 

40.1,20.7 
39.5,21.2 

6.3 
6.4 

6.3 
6.4 

6f 
Karpenisi 

1915, 5.5 04:06:1915 
05:02:1966 

39.1,21.5 
39.1,21.7 

5.8 
6.2 

5.8 
6.2 
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7Α 

Megalopolis 
1911, 5.5 24:12:1901 

05:04:1965 
37.2,22.2 
37.7,22.0 

5.8 
6.1 

5.9 
6.3 

7a 
Kalamata 

1846, 
1901, 

6.1 
5.5 

11:06:1846 
13:04:1955 
13:09:1986 

37.1,22.0 
37.2,22.3 
37.1,22.1 

6.4 
5.9 
6.0 

6.4 
5.9 
6.0 

7b 
Sparti 

1842, 
1911 , 

6. Ο 

5. Ο 

18:04:1842 
30:07:1944 

36.7,22.3 
36.7,22.5 

6.4 
6. Ο 

6.4 
6.0 

7c 
Kythera 

1798, 
1913, 

6.4 
5.5 

00:06:1798 
06:07:1913 
27:04:1965 

36.0,23.0 
35.9,23.2 
35.6,23.5 

6.4 
5.7 
5.7 

6.4 
5.7 
5.7 

7b 
Sitia 

1918, 5.5 29:02:1940 
30:07:1956 
22:09:1975 
05:09:1988 

35.7,25.9 
35.8,26.0 
35.2 26.3 
35.2,26.3 

6. Ο 

6.0 
5.5 
5.5 

6.2 
6.1 
5.7 
5.5 

7e 
Karpathos Sea 

1956, 5.5 28:04:1962 36.1,26.8 5.8 5.9 

7f 
Symi 

1896, 
1918, 

6.7 
5.6 

27:10:1896 
01:09:1942 
28:08:1990 

36.6,27.9 
36.4,27.4 
36.4,27.2 

6.7 
5.8 
5.6 

6.7 
5.9 
5.6 

8a 
Patra 

1804, 
1914, 

6.0 
5.7 

08:06:1804 
24:12:1917 
30:06:1975 

38.2,21.7 
38.4,21.8 
38.5,21.7 

6.6 
6.0 
5.7 

6.7 
6. Ο 

5.9 

8b 1748, 
W.Corinthiakos1909, 

6.3 
5.6 

25:05:1748 
23:08:1817 
01:08:1870 
30:05:1909 
06:07:1965 
18:11:1992 

38.2,22.2 
38.2,22.1 
38.5,22.5 
38.4,22.2 
38.4,22.4 
38.3,22.4 

6.8 
6.5 
6.8 
6.2 
6.3 
5.9 

6.8 
6.5 
7. Ο 

6.2 
6.5 
5.9 

8c 1858, 
E.CorinthiakosI916, 

6.7 
5.5 

21:02:1858 
22:04:1928 
05:09:1953 
24:02:1981 

37.9,22.9 
37.9,23.0 
37.9,23.1 
38.2,23.0 

6.7 
6.3 
5.8 
6.7 

6.7 
6.4 
5.9 
6.8 

9a 
Methana 

1873, 5.5 25:07:1873 
08:08:1922 
04:07:1968 

37.7,23.2 
37.5,23.2 
37.8,23.2 

6. Ο 

5.6 
5.5 

6.0 
5.6 
5.5 

9b 
Mi10s 

1733, 
1918, 

6.4 
5.5 

20:07:1738 36.8,24.5 6.5 6.7 

9c 
Santorini 

1866, 
1919, 

6.1 
5.5 

31:01:1866 
25:10:1919 
09:07:1956 

36.4,25.4 
36.7,25.6 
36.7,25.8 

6.2 
6.1 
7.5 

6.2 
6.1 
7.6 

9d 
Kos 

1920, 5.6 23:04:1933 
23:02:1961 
05:12:1968 

36.8,27.3 
36.7,27.1 
36.6,26.9 

6.6 
5.6 
6.0 

6.6 
5.6 
6.1 
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ge 
Alicarnasos 

1869, 
1920, 

6.2 
5.5 

01:12:1869 
13:12:1941 
25:04:1959 
28:04:1989 

37.0,28.1 
37.2,28.3 
37.0,28.5 
37.0,27.9 

6.8 
6.2 
6.2 
5.5 

6.8 
6.4 
6.2 
5.5 

9f 
Denisli 

1703, 
1920, 

6.8 
5.5 

00:00:1703 
01:03:1926 
30:01:1964 

37.3,29.2 
37.0,29.4 
37.4,29.9 

6.8 
6.2 
5.5 

6.8 
6.2 
5.5 

10 
Thessalia 

1905, 5.5 20:01:1905 
31:03:1930 
01:03:1941 
30:04:1954 
09:07:1980 

39.6,23.0 
39.5,23.0 
39.6,22.5 
39.3,22.2 
39.2,23.1 

6.3 
6.1 
6.3 
7. Ο 

6.5 

6.4 
6.3 
6.3 
7.2 
6.6 

lla 
N.Evoikos 

1758, 
1894, 

6.8 
5.5 

00:05:1758 
18:03:1874 
27:04:1894 
27:09:1916 

38.9,22.7 
38.6,23.5 
38.7,23.0 
38.9,23.0 

6.8 
6.0 
7.0 
5.9 

6.8 
6.0 
7.1 
6.0 

llb 
S.Evoikos 

1853, 
1912, 

6.0 
5.5 

18:08:1853 
23:05:1893 
17:10:1914 
20:07:1938 
04:03:1981 

38.3,23.3 
38.3,23.4 
38.3,23.4 
38.3,23.8 
38.2,23.1 

6.8 
6.2 
6.0 
6. Ο 

6.4 

6.8 
6.2 
6.1 
6.0 
6.4 

12a 
Sarnos 

1865, 
1904, 

6.0 
5.8 

31:01:1873 
12:03:1893 
11:08:1904 
16:07:1955 
06:11:1992 

37.8,27.1 
37.9,26.9 
37.7,26.9 
37.6,27.2 
38.1,27.0 

6.6 
6.6 
6.9 
6.9 
6.2 

6.8 
6.6 
6.9 
6.9 
6.2 

12b 
Aidin 

1899, 
1961, 

6.2 
5.5 

20:09:1899 
12:05:1971 
11:10:1986 

37.9,28.8 
37.6,29.7 
38.0,29.0 

7.0 
6.2 
6.0 

7.0 
6.3 
6.0 

13a 
Psara 

1890, 
1921, 

6.0 
5.5 

26:05:1890 
14:03:1933 
29:03:1986 

38.5,25.5 
38.4,25.3 
38.4,25.2 

6.2 
5.5 
5.8 

6.2 
5.5 
6.0 

13b 
Chios 

1856, 
1931, 

6.4 
5.5 

13:11:1856 
15:10:1883 
23:07:1949 
06:04:1969 

38.4,26.1 
38.3,26.4 
38.6,26.3 
38.5,26.4 

6.6 
6.5 
6.7 
5.9 

6.6 
6.7 
6.7 
5.9 

13c 
Isrnir 

1880, 
1904, 

6.5 
5.5 

29:07:1880 
10:10:1904 
31:03:1928 
01:02:1974 

38.6,27.1 
38.4,27.2 
38.2,27.4 
38.5,27.2 

6.7 
5.8 
6.5 
5.5 

6.7 
5.9 
6.6 
5.7 

13d 
Alasehir 

1918, 5.5 16:01:1918 
29:07:1933 
28:03:1969 

38.3,29.5 
38.2,29.8 
38.5,28.5 

5.7 
5.9 
6.6 

5.7 
5.9 
6.6 

14a 
Skopelos 

1916, 5.5 05:12:1923 
04:06:1947 

39.8,23.5 
40.0,24.0 

6.4 
6.1 

6.5 
6.1 
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09:03:1965 
18:01:1982 

39.3,23.8 
39.8,24.4 

6.1 
6.9 

6.2 
6.9 

14b 
Ag.Eustratios 

1947, 5.5 12:04:1947 
19:02:1968 

39.7,25.2 
39.4,24.9 

5.7 
7.1 

5.7 
7.2 

14c 
Lesbos 

1845, 
1919, 

6.5 
5.6 

11:10:1845 
07:03:1867 
25:10:1889 
06:10:1944 
19:12:1981 

39.0,26.2 
39.2,26.4 
39.2,25.8 
39.4,26.7 
39.2,25.2 

6.8 
6.8 
6.7 
6.9 
7.2 

6.8 
7.0 
6.7 
7.1 
7.3 

14d 
Demirci 

1919, 5.5 18:11:1919 
15:11:1942 
23:03:1969 

39.3,26.7 
39.4,28.1 
39.1,28.5 

7. Ο 

6.2 
6.1 

7. Ο 

6.4 
6.3 

14e 
Gediz 

1928, 5.5 02:05:1928 
25:06:1944 
28:03:1970 

39.6,29.1 
39.0,29.3 
39.2,29.5 

6.2 
6.1 
7.1 

6.2 
6.3 
7.1 

15a 
Hellispondos 

1766, 
1912, 

7.4 
6.0 

05:08:1766 
09:08:1912 
04:01:1935 
18:03:1953 
05:07:1983 

41.0,27.5 
40.6,27.2 
40.4,27.5 
40.0,27.4 
40.3,27.2 

7.7 
7.6 
6.4 
7.4 
6.1 

7.7 
7.6 
6.6 
7.4 
6.1 

15b 
Prusa 

1855, 
1905, 

6.9 
5.7 

28:02:1855 
15:09:1939 
19:03:1952 
06:10:1964 

40.2,29.1 
39.8,29.6 
39.8,28.7 
40.3,28.2 

7.2 
5.7 
5.8 
6.9 

7.3 
5.7 
6.0 
6.9 

16a 
Athos 

1905, 5.5 08:11:1905 
03:08:1954 
20:12:1965 
06:08:1983 

40.3,24.4 
40.1,24.5 
40.2,24.8 
40.0,24.7 

7.5 
5.9 
5.6 
6.8 

7.5 
6.0 
5.8 
6.8 

16b 
Samothraki 

1893, 
1955, 

6.5 
5.5 

09:02:1893 
02:06:1955 
23:08:1965 
27:03:1975 

40.4,25.5 
40.4,25.8 
40.5,26.2 
40.4,26.1 

6.5 
5.5 
5.6 
6.6 

6.5 
5.5 
5.6 
6.6 

17a 
Volvi 

1902, 5.7 05:07:1902 
26:09:1932 
20:06:1978 

40.8,23.1 
40.5,23.9 
40.8,23.2 

6.5 
7. Ο 

6.5 

6.5 
7.1 
6.5 

17b 
Doirani 

1905, 5.5 18:11:1905 
08:03:1931 
21:12:1990 

41.0,23.0 
41.3,22.5 
41.0,22.4 

5.6 
6.7 
5.9 

5.6 
6.7 
5.9 

17Α 

Skopje 
1921, 5.5 10:08:1921 

26:07:1963 
42.3,21.4 
42.0,21.4 

5.8 
6.1 

5.8 
6.1 

18 

Drama 

1829, 
1901, 

6.5 
5.5 

05:05:1829 
23:10:1905 
09:11:1985 

41.1,24.3 
41.3,23.0 
41.2,23.9 

7.3 
5.5 
5.5 

7.4 
5.5 
5.5 
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19a 1866, 6.5 06:12:1866 42.0,23.0 7.0 7.0 
Kresna 1904, 5.5 04:04:1904 41.8,23.1 7.5 7.6 

03:11:1977 42.1,24.0 5.5 5.5 

19b 1750, 6.8 00:10:1750 42.1,24.8 6.8 6.8 
Phi1ippoupoli 1924, 5.5 18:04:1928 42.2,25.0 7.0 7.2 

20a 1897, 6.3 28:05:1897 37.5,22.5 7.5 7.5 
Pe1oponesse	 06:07:1925 37.8,22.1 6.6 6.6 

18:09:1938 38.0,22.5 6.4 6.4 
11:09:1948 37.2,23.2 6.4 6.4 
31:07:1962 37.8,22.9 6.8 7.0 
17:09:1972 38.0,22.4 6.3 6.3 

20b 1897, 6.3 30:08:1926 36.8,23.3 7.2 7.2 
Kythera Is1. 21:11:1992 35.9,22.5 6.5 6.5 

20c 1810, 7.0 16:02:1810 35.5,25.6 7.8 7.8 
Creta Is1. 1908, 6.6	 12:10:1856 35.6,26.0 8.2 8.2 

17:07:1887 35.7,26.0 7.5 7.5 
18:02:1910 35.7,24.0 6.9 6.9 
01:08:1923 35.0,25.0 6.8 6.8 
25:02:1935 36.0,25.0 7.0 7.0 
24:07:1948 35.2,24.4 6.6 6.6 

20d 1863, 7.8 22:04:1863 36.4,27.7 7.8 7.8 
Rhodes 151. 1911, 6.4 26:06:1926 36.5,27.5 8.0 8.0 

23:05:1961 36.7,28.5 6.4 6.4 

21a 1862, 6.0 21:06:1862 36.9,24.4 7.0 7.0 
Methana area 17:07:1964 38.0,23.6 6.0 6.0 

21b 1911, 6.6 04:04:1911 36.5,25.5 7.1 7.1 
Thera area 14:02:1930 36.5,24.5 6.7 6.7 

21c 1926, 5.6 05:07:1926 36.5,27.0 5.6 5.6 
Nisyros	 28:04:1936 36.7,26.7 5.7 5.7 

30:06:1958 36.4,27.3 6.0 6.0 
27:09:1983 36.7,26.9 5.6 5.6 

The third, fourth and fifth co1umns of Tab1e 1 give the 
date, epicenter (North 1atitude, East 1ongitude) and the surface 
wave magnitude for the mainshocks which satisfy the cornp1eteness 
condition defined in the second co1umn. 

The sixth co1umn gives the cumu1ative rnagnitude, Μ, of each 
sequence, that is, the .magnitude which corresponds to the tota1 
moment re1eased by the major shocks (main shock and 1arge 
foreshocks and aftershocks) of each sequence according to a 
re1ation between surface wave magnitude and seismic moment which 
ho1ds for earthquakes in this area (Papazachos and Kiratzi, 
1993). These cumulative magnitudes were used in this study 
instead ο! the rnagnitudes of the rnainshocks, a1though the 
differences are srna11. 

The data used in the present study are a1rnost the same with 
those already published (Papazachos, 1992, 1993). A1so, the way 
ο! the elaboration ο! the data in the present paper is similar 
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to that a1ready described in those pub1ished papers. 

ΤΗΕ ΤΙΜΕ AND MAGNITUDE PREDICTABLE MODEL 

The tirne and rnagnitude predictab1e rnode1 proposed in the 
present paper is expressed by the re1ations: 

( 1) 

(2 ) 

where T is the interevent tirne" the surface wa,ve rnagnitudet Mmin
of the srnal1est rnainshock consldered, Μ the rnagnltude of the 
preceding rnainshock, Mf the rnagnitude of the following rnainshock, 
Μο the rnornent rate in each seismogenic source per year, and b, c, 
d, t, Β, C, D, rn parameters the sarne for a11 sources, to be 
determined by the avai1ab1e data. 

Το deterrnine these parameters we need data which include the 
(Τ, 1\,ίπ' Μρ,) va1ues, which can be derive~ from ~ab1e (1), and a 
va1ue of the moment rate Μα fo~ each selsmogenlc source. These 
va1ues of the mornent rate are llsted οη table (2) and have been 
determined by a method suggested by Mo1nar (1979). This method 
makes use of the maximum magnitude, M max ' and of the parameters 
b,a of the Gutenberg and Richter (1944) relation: 

logN=a-bM (3) 

norma1ized for one year, which are also listed οη table (2), as 
we1l as of the parameters r,k of the moment-magnitude relation: 

logMo=rM+k (4) 

which for the Aegean area are r=1.5 and k=15.89 for shallow 
earthquakes (Papazachos and Kiratzi, 1993) and k=16.00 for 
interrnediate depth earthquakes (Kiratzi and Papazachos, 1993). 

Tab1e 2. Inforrnation οη the basic parameters used for every 
source. The first two columns give the code number and the 
name of every source. The constants for the Gutenberg­
Richter relation are given in the next two columns. Ιη the 
last two co1umns, the maximum magnitude and the logarithrn 
of the moment rate are given. 

Code Νο Source Narne a b Μ 
ιnax 

10g Μο 

1a. Montenegro 4.77 1.00 7.0 24.64 

1b. Dirrachio 4.57 1.00 6.4 24.14 

1c. Avlona 4.49 1.00 6.4 24.06 

1d. Igoumenitsa 4.45 1.00 6.4 24.40 

1e. Preveza 4.45 1.00 6.1 23.87 

2a. Lefkada 4.68 1.00 6.8 24.45 
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2b. Cepha10nla 5.15 1.00 7.2 25.12 

2c. Zakinthos 4.77 1.00 6.8 24.54 

2Α. Ionian Sea 1 4.99 1.00 6.6 24.66 

3a. Py10s 4.13 0.90 7.2 24.74 

3b. Mani 3.69 0.90 7.2 24.30 

3c. NW of Crete 3.93 0.90 7.2 24.54 

3Α. Ionlan Sea 2 3.89 0.90 6.4 24.02 

3Β. Ionian Sea 3 4.16 0.90 6.4 24.29 

4a. SW of Crete 4.76 1.00 7.0 24.63 

4b. SE of Crete 4.50 1.00 7.0 24.37 

4Α. Sea of Libya 1 4.78 1.00 6.7 24.50 

4Β. Sea of Libya 2 4.56 1.00 6.6 24.23 

5a. Karpathos 4.57 1.00 7.1 24.49 

5b. Rhodos 3.83 1.00 7.0 23.70 

5c. Marrnaris 4.66 1.00 7.2 24.63 

5Α. Stravo 1 4.66 1.00 6.5 24.08 

5Β. Stravo 2 4.67 1.00 6.6 24.34 

6a. E1basan 4.53 1.00 6.2 24.00 
, 

6b. Tepeleni 4.29 1.00 6.4 23.86 

Ι 6c Ma1lq 3.61 0.90 6.1 23.56 

6d. Ochrida 3.96 0.90 6.6 24.21 

6e. Jannena 3.81 0.90 6.4 23.94 

6f. Karpenlssi 3.62 0.90 6.2 23.63 

7Α. Magalopolis 3.73 0.90 6.1 23.68 

7a. Ka1amata 3.66 0.90 6.2 23.67 

7b. Sparti 3.44 0.90 6.4 23.57 

7c. Kythera 3.47 0.90 6.4 23.60 

7d. Sitia 3.96 0.90 6.2 23.97 

7e. Sea of Karpathos 3.69 0.90 6.1 22.84 

7f. Simi 3.80 0.90 6.7 24.11 

8a. Patra 4.43 1.00 6.6 24.10 

8b. W.Corinthiakos 4.53 1.00 6.8 24.30 

8c. E.Corinthiakos 4.68 1.00 6.7 24.40 
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9a. Methana 4.03 1.00 6.1 23.45 

9b. Milos 3.96 1.00 6.5 22.56 

9c. Santorini 4.58 1.00 7.4 24.65 

9d. Kos 4.53 1.00 7.0 24.40 

ge. Alicarnassos 4.51 1.00 6.6 24.18 

9f. Denisli 4.28 1.00 6.5 23.90 

10. Thessalia 3.85 0.80 7. Ο 24.97 

lla. N.Evoikos 3.17 0.80 7.0 24.29 

l1b. S.Evoikos 3.31 0.80 6.6 24.15 

12a. Samos 4.05 0.90 6.8 24.42 

12b. Aidin 4.15 0.90 6.8 24.52 

13a. Psara 3.19 0.80 6.1 23.68 

13b. Chios 3.43 0.80 6.7 24.34 

13c. Ismir 3.33 0.80 6.7 24.24 

13d. Alasehir 3.16 0.80 6.6 24.00 

14a. Skopelos 3.62 0.80 6.8 24.60 

14b. Ag. Efstratios 3.59 0.80 7.0 24.71 

14c. Lesbos 3.71 0.80 7.0 24.83 

14d. Demirci 3.50 0.80 7.0 24.62 

14e. Gediz 3.82 0.80 7. Ο 24.94 

15a. Hellispontos 3.07 0.70 7.4 25.15 

15b. Prusa 3.00 0.70 7.4 25.08 

16a. Athos 2.94 0.70 7.4 25.02 

16b. Samothraki 2.82 0.70 7. Ο 24.58 

17 a. Volvi 2.97 0.70 6.8 24.57 

17b. Doirani 2.00 0.60 6.7 24.14 

17Α. Skopje 2.33 0.70 6.1 23.37 

18. Drama 2.00 0.60 7.2 24.59 

19a. Kresna 2.32 0.60 7.4 25.09 

19b. Philippoupolis 2.12 0.60 7. Ο 24.53 

20a. Peloponese 1.90 0.50 7.5 25.58 

20b. Kythera 1.54 0.50 7.5 25.32 

20c. Crete isl. 2.00 0.50 7.8 25.98 
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20d. Rhodes isl. 1.94 0.50 7.8 25.92 

21a. Methana area 2.48 0.70 7.0 24.35 

21b. Thera 2.79 0.70 7.0 24.66 

21c. Nisyros 2.72 0.70 6.2 23.95 

ΒΥ the use of the above mentioned data (Τ, Μ ί ' Μ, Μο ) and 
the application of a well known technique (Drape~ ahd Smith t 
1966; Weisberg, 1980), the following values were calculated for 
the parameters of the relation (1): 

b'='0.24, c'='0.2S, d=-0.36, t=7 . 36 (5 ) 

with a multiple correlation coefficient equal to 0.75 and a 
standard deviation equal to 0.18. Ιη a similar way, the following 
values were calculated for the parameters of the relation (2): 

Β=1.04, (.'=-0.31, D'='0.28, m'='-4.85 (6) 

with a multiple correlation coefficient equal to 0.91 and a 
standard deviation equal to 0.22. 

EXPECTED SHALLOW MAINSHOCKS 

The quantity log(T/T,)t where Τ is the observed and T t the 
calculated by the relation (1) repeat times t follows a normal 
distribution with μ=Ο and σ=0.18. This leads to the conclusion 
that we can calculate the probability of occurrence of a strong 
earthquake (e.g. M~6.0) during the next Δt years (e.g. Δt=10Υrs) 

(Wesnousky et al' f 1984)ι since the time, t, from the previous 
mainshock, the magnitude, Μ, of this mainshock and the 
interevent time, T , are known lor each seismogenic source. Also,t 
the magnitude of the expected earthquake in each seismogenic 
source can be calculated by the relation (2). 

Table 3. Information οη the expected shallow mainshocks. 
Epicenter coordinates t φ~ι λε and the corresponding 
uncertainties, 2σ, magnitudes f Mf' and corresponding 
probabilities, Ρ, for the occurrence of strong (l\,;n~6.0) and 
large (l\,in~6. 7) shallow earthquakes during the period 1993­
2002. 

λΕ 2σΙ Code Ηο ΨΝ 2,σ 
± ~' οι '6~O Ι ~jnl~6~7Ι Ι 

1a. 42.07 0.33 19.24 0.72 0.036.1 0.15 6.8 

41.14 0.34 19.65 0.27 6.01b. 0.41 ** 
1c. 40.38 0.61 19.68 0.20 6.2 0.49 * * 
1d. 39.72 0.50 20.29 0.64 6.5 0.43 * * 
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1e. 39.04 0.24 20.84 0.44 6.1 0.28 * * 
2a. 38.81 0.16 20.56 0.15 6.4 0.62 6.8 0.29 

2b. 38.33 0.32 20.58 0.42 6.2 0.37 7.0 0.11 

2c. 37.86 0.27 20.90 0.31 6.4 0.35 6.8 0.23 

2Α. 37.61 0.42 20.31 0.54 6.2 0.43 * * 
3a. 37.07 0.26 21.60 0.48 6.3 0.49 6.9 0.36 

3b. 36.45 0.37 22.27 0.09 6.0 0.40 6.7 0.24 

3c. 35.85 0.41 22.80 0.14 6.0 0.40 6.7 0.29 

3Α. 36.89 0.42 20.94 0.74 6.2 0.46 * * 
3Β. 35.60 1.02 22.20 0.86 6.2 0.50 * * 
4a. 35.11 0.24 23.84 0.80 6.3 0.35 7. Ο 0.31 

4b. 34.89 0.16 25.91 0.71 6.5 0.47 6.8 0.34 

4Α. 34.66 0.32 24.12 1.16 6.3 0.43 6.8 0.23 

4Β. 34.43 0.17 25.33 0.79 6.2 0.44 * * 
5a. 35.44 0.29 27.26 0.56 6.4 0.31 6.8 0.23 

5b. 36.15 0.29 28.23 0.46 6.3 0.04 * * 
5c. 36.13 0.54 29.05 0.75 6.0 0.37 6.7 0.17 

5Α. 34.67 0.62 26.73 0.68 6.3 0.54 * * 
5Β. 35.41 0.22 27.83 0.23 6.3 0.58 * * 
6a. 41.33 0.39 20.28 0.28 6.1 0.30 * * 
6b. 40.57 0.38 20.00 0.00 6.2 0.41 * * 
6c. 41.67 0.52 20.70 0.28 6.1 0.38 * * 
6d. 40.88 0.32 20.70 0.13 6.2 0.38 * * 
6e. 39.80 0.60 20.95 0.50 6.1 0.24 * * 
6f. 39.10 0.00 21.60 0.20 6.1 0.18 * * 
7Α. 37.60 0.32 22.08 0.17 6.0 0.18 * * 
7a. 37.10 0.14 22.12 0.26 6.1 0.01 * * 
7b. 36.70 0.00 22.45 0.10 6.1 0.36 * * 
7c. 35.87 0.41 23.23 0.41 6.0 0.32 * * 
7d. 35.54 0.37 26.14 0.53 6.2 0.45 * * 
7e. 36.10 0.00 26.85 0.10 6.0 0.05 * * 
7f • 36.44 0.19 27.48 0.52 6.3 0.58 6.8 0.31 

8a. 38.38 0.23 21.74 0.20 6.2 0.43 * * 
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8b. 38.29 0.24 22.31 0.34 6.4 0.35 6.8 0.30 

8c. 38.02 0.28 22.91 0.39 6.1 0.10 6.8 0.02 

9a. 37.67 0.25 23.20 0.00 6.1 0.37 * * 
9b. 36.95 0.30 24.65 0.30 6.0 0.10 * * 
9c. 36.66 0.24 25.74 0.48 6.0 0.27 6.6 0.12 

9d. 36.67 0.17 27.08 0.30 6.3 0.57 6.9 0.38 

ge. 37.07 0.23 28.30 0.53 6.2 0.50 * * 
9f. 37.23 0.34 29.50 0.59 6.1 0.46 * * 
10. 39.33 0.25 22.67 0.65 6.3 0.53 7.0 0.23 

11a. 38.73 0.25 23.05 0.43 6.3 0.59 6.7 0.28 

11b. 38.28 0.07 23.40 0.42 6.1 0.11 * * 
12a. 37.82 0.31 26.99 0.47 6.6 0.27 6.8 0.21 

12b. 37.83 0.36 29.26 0.95 6.6 0.43 6.8 0.36 

13a. 38.41 0.10 25.28 0.29 6.1 0.01 * * 
13b. 38.39 0.36 26.29 0.26 6.4 0.61 6.8 0.27 

13c. 38.42 0.28 27.43 0.78 6.1 0.48 6.8 0.33 

13d. 38.33 0.25 29.97 1.11 6.0 0.18 * * 
14a. 39.43 0.64 23.81 0.59 6.1 0.14 6.8 0.02 

14b. 39.37 0.39 24.87 0.78 6.1 0.35 6.8 0.13 

14c. 39.11 0.40 26.06 1.26 6.1 0.12 6.8 0.02 

14d. 39.27 0.42 28.00 0.74 6.3 0.61 6.8 0.38 

14e. 39.16 0.39 29.44 0.70 6.1 0.49 6.9 0.24 

15a. 40.39 0.55 27.17 0.77 6.5 0.77 6.8 0.39 

15b. 40.32 0.66 29.00 0.79 6.2 0.66 7.0 0.45 

16a. 40.17 0.24 24.70 0.53 6.3 0.37 7.2 0.33 

16b. 40.44 0.10 25.94 0.52 6.2 0.40 6.9 0.15 

17a. 40.63 0.31 23.50 0.62 6.2 0.37 6.9 0.29 

17b. 41.15 0.31 22.58 0.50 6.3 0.38 6.8 0.27 

17Α. 42.15 0.30 21.40 0.00 6.0 0.13 * * 
18. 41.18 0.15 24.24 0.63 6.0 0.38 6.7 0.31 

19a. 41.97 0.24 23.19 0.59 6.0 0.51 6.8 0.40 

19b. 42.16 0.10 25.22 0.75 6.0 0.44 6.7 0.29 

Table (2) gives information ση the expected strong (M~6.0), 
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and 1arge (M~6.7) sha110w earthquakes based οη the mode1 
expressed by the re1ations (1), (2). The first column gives the 
code numbers of the seismogenic sources shown in figure (1). The 
second and third co1umns give the mean geographic 1atitudes and 
longitudes (± two standard deviations) of all strong (M~5.5) 

shal10w shocks which fu1fil the comp1eteness criterion for each 
seismogenic source. The 1ast four columns of this tab1e give the 
highest probabilities, Ρ, for the occurrence of strong (Μ . ~6.0-' l111η

6.6) and 1arge (~;η~6. 7) shallow ear:thquakes. durlng the next 
decade (1993-2002) and the correspondlng magnltudes, Μι, of the 
expected earthquakes, as these magnitudes were ca1cu1ated by the 
re1ation (2). As error in the expected magnitude we can consider 
the 2a of the re1ation (2), which is 0.4. 

Figure (3) shows a map of the centers of the seismogenic 
sources with proper symbo1s in order to indicate the range of 
probabilities for the occurrence of strong (M~6.0) sha110w 
earthquakes during the decade 1993-2002. White, ha1f white and 
half b1ack, and b1ack circ1es indicate probabilities in the range 
0.00-0.39, 0.40-0.49 and 0.50-0.99, respectivelly, for the 
occurrence of strong (M~6.0) shal10w mainshocks. The number of 
the seismogenic sources with the highest probabi1ities (P~50%) 

in figure (3) is 14. This is almost equal to the expected 
(average) number of mainshocks with M~6. Ο per decade in the 
Aegean area (Comninakis and Papazachos, 1986). 

282220 

42 r")r-------"-',---I---4Ia----J...---,lIL---\------'1r-----ι42 

ο Ο. OOs.P.so. 39 

36
ΓFΡ'FRϊrΟ»ΒIiΑϊι:ΒϊίίlιlirΤτιϊi'Ε~s-t-/\"Τ"""'----jf-------+------l".L;----t+-,'---.>-L.-1 

80. 50.sP.s.O. 99 

Qo. 40s.P.s0. 49 

22 24 26 28 
Fig.3. Centers of seismogenic sources and proba~j1ities of 

occurrence of strong (M~6. Ο) sha110w earthquakes in the 
Aegean and surrounding area. 
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EXPECTED EARTHQUAΚES OF INTERMEDIATE FOCAL DEPTH 

Table (3) gives inforrnation οη the expected strong (M~6.0), 

and large (M~6.7) interrnediate depth earthquakes in the southern 
Aegean area οη the basis of the model expressed by the relations 
(1) , (2). The first colurnn gives the code numbers of the 
seismogenic sources shown in figure (2). The second and third 
columns give the mean geographic latitudes and longitudes (± two 
standard deviations) of all interrnediate depth shocks with Μ>5.6 

which fulfil the completeness criterion for each seisrnogenic 
source. The fourth colurnn of this table gives the focal depth, 
h (in Krn), of the expected earthquake. The last four colurnns of 
this table give the highest propabilies, Ρ, for the occurrence 
οι strong (Μ",; =6.0-6.6) and large (Mm·/\~6.7) interrnediate depth 
earthquakes during the next decade (1993-2002) and the 
corresponding rnagnitudes, Mf' of the expected earhtquakes, as 
these rnagnitudes were calculated by the relation (2). 
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Fig.4. Centers of the seisrnogenic sources and probabilities of 
occurrence of large (M~6.7) interrnediate depth earthquakes 
in the southern Aegean area. 

It results frorn table (3) that the probabilities for the 
occurrence ο! large (M~6.7) earthquakes are high (~0.50) for the 
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four externa1 zones (20a, 20b, 20c, 20d) of the intermediate 
foca1 depth earthquakes (h=80±20Krn) in the southern Aegean area. 
The 1arge interrnediate depth earthquakes and particu1ar1y the 
very 1arge ones (M~7.5) constitute a rnajor threat, during the 
next decades, for the who1e southern Aegean area and even for 
areas in other countries of the eastern Mediterranean (Egypt, 
Midd1e East, Cyprus, southwestern Turkey) etc. This is due to the 
fact that the seisrnic waves of these earthquakes are transrnitted 
without considerab1e attenuation in 1arge distances a10ng the 
He11enic arc (Dodecanese, Crete, Pe1oponese) as wel1 as to the 
areas (eastern Mediteranean countries) which are in the convex 
side of the He1lenic arc (Papazachos et al., 1985). 

Table 3. Inforrnation οη the expected interrnediate depth 
rnainshocks. Epicenter coordinates, φΝ' λΕ and the 
corresponding uncertainties, 2σ, focal depth, h, magnitude, 
Mf' and corresponding probabi1ities, Ρ, for the occurrence 
of strong (~. ~6.0) and 1arge (M~ ~6.7) interrnediate depth 
mainshocks dJ~ing the period 199j~2002. 

Ι 
Code Ι 
Νο 

20a.
 

20b.
 

20c.
 

20d.
 

21a.
 

21b.
 

21c.
 Ι 

φΟΝ 

36.37 

37.81 

35.56 

36.50 

37.45 

36.57 

36.58 

2σ 

.± 

0.87 

0.78 

0.57 

0.16 

1.10 

0.19 

0.26 

λΟ 

Ε 

] 

22.87 

22.56 

25.00 

27.90 

24.00 

25.27 

26.98 

2σ 

± 

0.86 

0.63 

1.45 

0.86 

0.80 

1.11 

0.43 

Ι 
h rE1 ,:.0 rE1 '6~7 Ι(Κrn) 

80±20 

80±20 

80±20 

6.6 0.90 7.1 0.65 

0.52 

0.81 

0.54 

0.32 

0.44 

6.4 0.20 7.1 

6.6 0.88 7.3 

80±20 6.6 0.92 7.0 

140±40 

140±40 

6.3 0.61 6.7 

6.2 0.58 6.9 

140±40 6.2 0.46 * * 

Ιη the rnap of figure (4), the triang1es show the centers of 
the seismogenic sources of the intermediate focal depth shocks. 
White, ha1f white and ha1f b1ack, and b1ack triang1es indicate 
probabilities in the range 0.00-0.49, 0.50-0.59 and 0.60-0.99, 
respective11y, for the occurrence of large (M~6.7) interrnediate 
focal depth mainshocks. 

The resu1ts presented οη tab1es (3), (4) and οη figures (3), 
(4) are of practica1 interest for severa1 reasons. One such 
reason is that these resu1ts can be used to focus the 
preparandness rneasures in specia1 areas (e. g. of high 
probability, in combination wi th the existence of important 
structures), instead of spreading these rneasures a11 over the 
country. Another one is that specia1 scientific experernent can 
be more effective if are made or prepared (insta11ation of strong 
motion instrurnents, monitoring for precursors of earthguakes, 
etc) in areas for which the probabi1ity-for the occurrence of 
strong earthquakes is high. 
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