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Introduction  

The broader area of the Corinthiakos gulf is one of the most active areas in the whole Greek 
territory. Active tectonics, earthquakes and tsunamis dominate the whole area. Based on the 
geodynamics of the Aegean, the tectonic forces of the area are horizontally tensional in a N-S 
direction. The result of this, is the generation of normal faults that have a general direction of 
E-W. Most of them belong to the Quaternary epoch and their distribution is mainly in the mar-
gins of the gulf of Corinth forming this way an intense relief. Field observations show that in 
many cases there is a re-activation of these faults in the NW-SE and the SSW-NNE direc-
tions. Many of the strong earthquakes occurred in the area are in close correlation with these 
faults. A study on the earthquakes of the broader area of the Corinth Gulf is undertaken. The 
study is restricted in shallow earthquakes, only. The data used cover the period from 373 B.C 
up to the first half of 2007.  The seismic hazard is expressed through peak ground accelera-
tion, and is estimated for an intermediate type of soil. The faults of the area are, also, taken 
into account. The obtained results show that there are sites in the area which exceed the 
seismic acceleration, officially given (0.24g) by the National Seismic Code. Well-defined 
zones are observed for these values of exceedance, which ranged between 0.28g-0.36g. We 
interpreted these results in the means of the strong earthquakes and the faults of the area. 
The 54% of the strong earthquakes with magnitude Mw>6.0 and the 61% of the existed faults 
are within those high seismic hazard zones. 
 
Materials and Methods 

The Gulf of Corinth, located in central Greece, is a tectonically active graben, with a high slip 
rate of expansion (6-20 mm/yr). Geodetic data (Hollestein et al. 2008), focal mechanisms 
from earthquakes (Hatzfeld et al. 2000, Kiratzi & Louvari 2003), and fault-slip analysis show 
an extension of roughly N-S direction. Extensional deformation in the Gulf of Corinth started in 
Pliocene times (Doutsos and Piper 1990), while uplift of the Corinth graben initiated in the 
Early Pleistocene for the southern inland part. In the northern inland part, the current faulting 
regime initiates in the Early – Middle Pleistocene with the formation of the Amfissa-Itea and 
Delphi-Arahova incised valleys and uplift of Amfissa and Desfina plateaus. The southern side 
of the Gulf of Corinth is bounded by a series of major north-dipping normal fault zones, while 
the northern side displays a more complex fault pattern with south- and southwest-dipping 
normal to oblique fault zones.  
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Fig.1. Main active and possible active faults in the broad area of Corinth Gulf used in this 
study. Faults are simplified and modelled for use in the PGA assessment. Data from Pouli-
menos (1991), Goldsworthy et al. (2002), Roberts & Koukouvelas (1996), Stefatos (2005), 

Zygouri et al. (2008) and field work from the first author. 
 
Active faults of Corinth Gulf exhibit a distinct geomorphic imprint, especially in the eastern and 
northern parts, where impressive fault scarps and deeply-incised valleys are formed. Kine-
matic and geomorphological characteristics show a dominance of WNW-ESE to W-E striking 
faults with normal slip, with a number of faults having a significant oblique-normal slip. A sig-
nificant number of faults seems to reactivate older faults, like Miocene-Pliocene normal faults 
and Alpine thrust and strike-slip faults. This is mainly observed in the northern part (Viotia and 
Parnassos areas), where older NW-SE and W-E faults are prone to reactivation by the current 
extensional stress regime (figure 2). 
 
The most important faults/fault systems of the area studied are the Delphi-Arahova-Amfissa 
Fault System (with strong historical earthquakes in 279BC, 551AD, 1509 and 1870), the 
Helike Fault (373BC and 1861AD), Kaparelli, Pisia and Perachora Faults (1981), Xilokastro 
Fault (1402) and the Egion Fault (1995). Many historical earthquakes are associated with the 
submarine faults near Galaxidi town (996 AD, 1660, 1794 and 1992), while a sequence of 
strong events is related to the faults in the Nafpaktos (Lepanto) town (Ambraseys & Jackson 
1998, Papadopoulos et al. 2000). A significant number of faults in the northern part of the 
Corinth Gulf area (like Elikon, Levadia, Psatha, Domvraina, Amfissa, Amygdalea, Eratini 
faults) exhibit geological and morphological criteria enough to characterize them as active 
faults, although they are not associated with historical or recent earthquakes. This is some-
thing to be expected regarding possible gaps in historical accounts, especially in Middle Ages, 
and the long recurrence period for faults in the Aegean area (>1000 yrs). 
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Fig.2. A) The Amfissa-Delphi-Arahova Fault System trace (with red lines) overlaid on digital 
elevation model. Fault planes measured are shown in stereogpraphic plots. B) The Amfissa 
Fault, as exposed by an artificial cut northeast of the city of Amfissa. C) The Neohori Fault in 

Viotia. 
 
Study on the earthquakes of the area 

As we aforementioned the area is very seismotectonically active. Earthquakes since the his-
torical era (B.C), as well as recently ones occurred in the area. In figure (3), the spatial distri-
bution of the earthquakes with magnitudes Mw>4.0 in the broader area under investigation is 
illustrated. A first inspection to this figure reveals that most of the strong (Mw>6.0) events oc-
curred near the coasts (of both sides) of the gulf of Corinthiakos. For reinforcing our observa-
tion we draw these strong earthquakes, separately, in figure (4).  The completeness of the 
data is then assessed.  This was done by dividing the whole time period into sub-periods and 
observing the rate of change of the cumulative number of reported earthquakes, above a 
threshold magnitude, with time (Table 1). 
 
Table 1. The time periods and the corresponding completeness thresholds of the magnitudes 

1982 – 2007 M> 4.0 
1975 – 2007 M> 4.7 
1943 – 2007 M> 5.0 
1909 – 2007 M>5.3 

 
The most common and known statistical law of Gutenberg and Richter (1944) is then applied. 
The parameters found equal to am=7.23 and b= -0.98+0.09. The plot of the magnitude-
frequency relationship of the area is illustrated in figure (5). 
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Fig. 3. The geographical distribution of the earthquakes with magnitude Mw>4.0 in the 
broader area. 

 
In order to establish our results the method of Kijko and Graham (1998, 1999) is applied. The 
procedure involves the area-specific and the site-specific parts. The approach is very flexible 
allowed the use of earthquake catalogues with incomplete reported historical and complete 
instrumental data, the consideration of different magnitude thresholds and the incorporation of 
magnitude uncertainties. The maximum likelihood method is employed to estimate the pa-
rameters for area-specific part which are the regional maximum magnitude , the mean seis-
mic activity rate λ, and the b-value of the Gutenberg-Richter law. The results found equal to: 
b= -0.97+0.03,  =6.81+0.20 and λ=14.2+1.6 (for events with Mw>4.0). The results are very 
compatible comparable with those previously obtained by other authors (Hatzidimitriou, et al., 
1985; Papazachos and Papazachou, 1997; Papazachos, 1999). 
 
    The site-specific part of the method expressed as probabilities that a given peak ground 
acceleration (PGA) value will be exceeded at least once during a time interval of t-years. The 
most important advantage of the method is that it does not require any determination of seis-
mic zones. As an attenuation law we considered adopted the one derived by Skarlatoudis et 
al. (2003). This law is very comprehensive allowing the use of the faults mechanism and the 
type of soil. From engineering point of view the maximum peak ground acceleration expected 
at a given site during a time interval, t, is of special interest. The results of the procedure is 
demonstrated in figure (6). 
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Fig. 4. The spatial distribution of the strong (Mw>6.0) earthquakes in the broader area of the 
Corinthiakos gulf. Each star has a number which is in accord to the number of the corre-

sponding earthquake and its year of occurrence in the bottom part of the figure. 
 
The obtained results show that high PGA values  (>0.28g) dominate in the middle part of the 
Corinthiakos gulf. These values exceed the seismic acceleration, officially given (0.24g), for 
the area, by the National Seismic Code. Well-defined zones of these high values, which have 
reached the 0.36g, are observed in this particular place. The highest values are revealed in 
the small gulf of Itea. An attempt made to interpret these values in the means of seismotec-
tonics. We observed that in the whole area surrounded by PGA values >0.28g, 25 strong 
(Mw>6.0) earthquake occurs in respect with the 46 shocks generated in the broader area of 
the Corinthiakos gulf. Moreover 40 of the 65 faults of the whole area of the gulf of Corinthia-
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kos dominated in this specific area. Given that the applied attenuation law includes the fault 
type it is easy to understand the obtained high PGA values, in this specific segment of the 
examined area. 
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Fig. 5. The magnitude-frequency distribution for the broader area of the Corinthiakos gulf. 
 

 

 

Fig. 6.  Seismic hazard map of the broader area of the Corinthiakos gulf, as PGA values with 
10% probability of being exceeded at least once during a time interval of 50-years. The faults 

of the area are taken into account as well as the intermediate type of soil. 
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Results and Discussion  

   The broader area of the gulf of Corinth is located in central Greece. Kinematic and geomor-
phological characteristics show a dominance of WNW-ESE to W-E striking faults with normal 
slip, with a number of faults having a significant oblique-normal slip. In many cases, there is a 
reactivation of older faults, like Miocene-Pliocene normal faults and Alpine thrust and strike-
slip faults. Most of the faults in the area are in close connection with the earthquakes’ occur-
rence.  The broader area experienced of 46 large (Mw>6.0) earthquakes since the historical 
epoch which caused heavy damages and victims. The seismic hazard is estimated, in terms 
of peak grand acceleration, for the whole area and shows that there are well-defined zones 
that exceeds the officially given value (0.24g), for the area, by the National Seismic Code. 
The highest value is observed in gulf if Itea. We conclude that this observation is the conse-
quence of the number of faults dominated in the area, as well as the number large earth-
quakes occurred there. 
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