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Α Β S Τ R Α C Τ 

Οη 1992, November 18 an earthquake of Μ =5.9 occurred in the 
central part of the Gu1f of corinth near Ga1axidi. Νο surface 
ruptures were observed οη either side of the Gulf and the larger 
amount of the aftershocks were located offshore. The aftershock 
sequence was unusually short in time and defined a zone 25 km 
10ng and 15 km wide dipping northwards. The dip of this seismic 
zone seems to be steeper in the South and sha110wer in the North. 
The prolongation to the surface of the fau1t p1ane determined by 
the aftershocks corresponds to the well known normal fau1t of 
Aegion which is one of the main features that have created the 
Gu1f. 

Ο ΣΕΙΣΜΟΣ ΤΟΥ	 ΓΑΛΑ2ΕΙΔΙΟΥ ΣΤΙΣ 18 ΝΟΕΜΒΡΙΟΥ 1992, 
ΜΕΛΕΤΗ ΤΩΝ ΜΕΤΑΣΕΙΣΜΩΝ 

κεμεντζετζίδου,Δ., Bermard,P., Bouin,M.P., Dervin,P., 
Διαγουρτάς,Δ., Hatzfe1d,D., Καρακαίσης,Γ., καρακώστας,Β., 

Nothard,s., παπαδημητρίου,π., Σκορδύλης,Ε., smith,R., 
Βούλγαρης,Ν., και Ζιάζια,Μ. 

Π Ε Ρ Ι Λ Η Ψ Η 

Στις 18 Νοεμβρίου 1992 ένας οεισμός μεγέθους M =5.9 συνέβει s 
στο κεντρικό τμήμα του κόλπου της Κορίνθου, κοντά στο Γαλαξείδι. 

Επιφανειακές ρωγμές δεν παρατηρήθηκαν σε καμμία πλευρά του κόλπου 

και οι περιοσότεροι μετασεισμοί εντοπίζονται μέσα στον κόλπο. Η 

μετασεισμική ακολουθία είναι ασυνήθιστα μικρής χρονικής διάρκειας 

και σχηματίζει μιά ζώνη μήκους 25 Km και πλάτους 15 Km βυθιζόμενη 

προς τον βορά. Η κλίση αυτής της ζώνης είναι μεγαλύτερη νότια και 

γίνεται μικρότερη προς τον Βορά. Η επέκταση στην επιφάνεια του 

επιπέδου του	 ρήγματος, που καθορίζεται με την βοήθεια των 

μετασειομών, αντιστοιχεί στο γνωστό ρήγμα του Αιγίου το οποίο 

είναι ένα από	 τα κύρια ρήγματα που δημιούργησαν τον Κορινθιακό 

κόλπο. 
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INTRODUCTION 

The Gulf of Corinth is an asymmetric graben formed by normal 
en echelon faults located at the southern part of the Gulf and 
dipping north and by some antithetic faults located οη the 
northern part. The extension rate across the Gulf is estimated 
to be 4.73-10.5 mm/yr (Billiris et a1., 1991j Rigo et al., 1993; 
Papazachos and Kiratzi, 1992) 

The most known earthquakes of this region are: the 1928 
Corinth earthquake (M =6.3, Sieberg, 1929), the 1965 Aetolia s
earthquake (Μ ~6.7, Ambraseys and Jackson, 1990; Ambraseys, 
1967), the 1~65 Eratini earthquake (Μ =6.4, Ambraseys and 
Jackson, 1990), the 1970 Antikyra earthqJake (M~6.2, Liotier, 
1989) and the 1981 Corinth sequences ( Μ=6.7, 6.~, 6.3, King et 
al., 1985 j Jackson et al., 1982). The mechanisms of these 
earthquakes show fault planes striking E-W and they are 
consistent with the active N-S extensional regime of the Gulf . 
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Fig.l. Location map of the station network. Most of the stations 
were installed in the northern part of the Gulf where the 
strongest intensi ty was fel t and only 5 of them were 
installed in Peloponnesus. The star is the location of the 
main shock cornputed by the Geophysical Laboratory of the 
University of Thessaloniki. 

The region has also been studied with two microearthquake 
surveys. The first one conducted during the summer of 1986 in the 
Peloponnesus and surrounding areas (Hatzfeld et al., 1990) and 
the second one (Rigo et al., 1993) during the summer of 1991 at 
the northern part of Peloponnesus. The results of these studies 
show N-S extension for the Gulf of Corinth with fault planes 
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trending E-W and dipping north which are in agreement with the 
resu1ts deduced from the study of the strong earthquakes. 

Οη 1992 November 18, an earthquake of Μ =5.9 occured in the 
centra1 part of the Gu1f of Corinth near Galaxidi. Ιη order to 
study the aftershock sequence a network of 35 portab1e stations 
was insta11ed in the area for about 10 days. Here we present the 
resu1ts obtained from the study of these aftershocks. 

ΟΑΤΑ 

We started insta11ing the first instruments οη November 22 
and by November 25 a network of 35 portab1e stations was fu11y 
operationa1 in the area. oifferent instruments have been used. 
Among them 9 MEQ ana10g recorders, 4 ΕΟΑ 1-0 digita1 recorders, 
6 ORS 1-0 digita1 recorders, 6 MARS88 3-0 digita1 recorders and 
10 REFTEK 6-channe1s (seismometers and strong motion) recorders 
(fig. 1). 

Because most of the damages were reported at the northern 
part of the Gu1f and ηο surface ruptures were visib1e, we 
insta11ed most of the instruments north and on1y 5 instruments 
in Pe1oponnesus. At the same time geodetic measurements were 
carried out in the area. The resu1ts of the geodetic data are 
discussed in an other paper by Brio1e et a1. (1993). The network 
remained operationa1 unti1 Oecember 4 when we considered that we 
wou1d not 1earn much more by maintaining longer the instruments. 
At that time a11 the instruments were moved out except 3 strong 
motion ones which were 1eft there for severa1 months. 

Ouring this period (November 25-0ecember 4) 255 events were 
recorded. We know from the permanent Greek network that ηο events 
with magnitude greater than 4. Ο have occurred after the main 
shock. According to a statistic study of Papazachos and 
Papazachou (1989) for the area of Greece, an earthquake of 
magnitude 6.0 is norma11y fo11owed by about 25 aftershocks with 
magnitude equa1 or greater than 4.0. 

A11 the data has been grouped and located using the ΗΥΡΟ71 

location program (Lee et Lahr, 1975). The ve10city structure 
that we have used is avai1ab1e from a microearthquake study 
conducted in Epire. Ιη tota1 we have located 255 events from 
which we have chosen the 195 located using more than 6 Ρ and S 
readings, RMS<0.5s and location error both in epicenter and in 
depth sma11er than 5 km. Ιη this paper we examine about 60 
events located within the region of interest. 

AFTERSHOCK LOCATIONS 

The locations of a11 the events are shown in fig. 2. The 
tota1 seismicity recorded during this experiment is spread 
between Patras and Xy1okastro. It is therefore possib1e that it 
corresponds to the norma1 seismic activity of the Gu1f of Patras 
and not to a specific aftershock sequence. We choose the c1uster 
located around the epicentra1 zone of the main shock as the one 
which most probab1y corresponds to aftershocks. 

This c1uster is of about 60 events and defines an area 25 
km long and 15 km wide trending SSW-NNE. For an earthquake of 
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rnagnitude Μ==6.0 we expect a fau1t area of about 240 krn2 (Aki, 
1967) and tberefore the aftershock sequence is a 1itt1e 1arger 
than expected. 

Α cross section (fig. 4) trending perpendicu1ar1y to the 
Aegion fau1t shows c1ear1y a deepening of the aftershocks towards 
the North. We notice a1so that the dip of the seisrnic zone is 
rnore irnportant in the South than in the North, as a 1istric 
fau1t. This is in agreernent with other studies conducted in this 
region (King et a1., 1985). The pro1ongation to the surface of 
this zone corresponds to the we11 known Aegion fau1t which is one 
of the rnain features that have created the Gu1f. 

Ιη order to investigate sorne systernatic bias due to the 
projection we cornputed two other cross sections: 

1) One perpendicu1ar to the strike of the fau1t p1ane as 
defined by the rnain shock (Brio1e et a1., 1993) (fig. 5). This 
1cross section a1so confirrns that earthquake hypocenters becorne 
deeper northwards and cannot be associated with an antithetic 
fau1t dipping South. 

2) Α second one, identica1 to the one cornputed by Rigo et 
a1. ( 1993) f or the rnicroearthquake data of the surnrner of 1991 
(fig.6). We cannot rea11y find a consistency between these two 
sections but this is probab1y due to the fact that this region 
is outside of our network and then the 1ocation of our events is 
not as we11 constrained . 
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Fig.2. Location of 193 events recorded frorn November 22 to 
Decernber 3. These events are 10cated using rnore than 6 Ρ 

and S-wave arriva1s, RMS<0.5 and the 1ocation error both in 
epicenter and depth is srna11er than 3 krn. The epicenters 
are spread over a wider zone than the surface fau1t 
inferred frorn the rnain shock. The 1ocations of the sections 
in Figs 4, 5 and 6 are shown. Surface fau1 ts are a1so 
represented. 
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Fig.3. Location of 119 events 10cated with more than 5 Ρ- and 
3 S-wave arriva1s, RMS<O.3 and 1ocation error sma11er than 
3 km in epicenter and in depth. We notice the same 
aftershock c1uster around the epicentra1 area. 
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Fig. 4. Cross section perpendicu1ar to the surfar::e fau1 t of Egion. 
The arrows are the coast whi1e is the Aegion fau1 t. We 
notice that the hypocenters of the earthquakes are getting 
deeper to the North and that the pro1ongation of the 
aftershock zone at the surface corresponds to the fau1t of 
Aegion. 

AFTERSHOCK FAULT PLANE SOLUTIONS 

We computed the fau1t p1ane so1utions for 8 events 10cated 
around the epicentra1 area. Lower foca1 sphere projection with 
polarity readings are shown in fig.7 while their geographica1 
distribution is shown in fig. 8. 

Norma1 fau1ting is indicated by 5 fau1t p1ane solutions 
(#58,121,217,224,226) 10cated within the Gulf, west of the 
epicentra1 area. The fau1t p1ane so1utions for the #121,224 and 
226 events are very well constrained, showing planes trending 
ESE-WNW and dipping north. The events #58,217 are less 
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constrained and they also show fault planes oriented ESE-WNW. The 
T-axes for these events are trending NE-SW which is consistent 
with the ones computed for larger events. 
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Fig.5. Cross section perpendicular to the fault plane defined by 
the main shock (Briole et al., 1993). This cross section 
also shows a deepening οί the hypocenters towards the 
North. 
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Fig.6. Cross section located near Aegion as for the micro­
earthquake survey οί 1991 (Rigo et al., 1993), a) The 1991 
earthquakes b) The Galaxidi earthquakes. 

There are also 2 fault plane solutions showing strike slip 
faulting (1179,227). These events are located at the edges of the 
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main fault surface and they are well constrained. The mechanism 
#227 shows dextral strike slip motion if we assume a NE-SW 
trending plane. This motion is consistent with the main fault 
being normal and dipping North. 

At the northern part of the aftershock area, we find also 
a mechanism (#104) showing NE-SW compression. This reνerse 

mechanism could be due to the shortening located behind the main 
normal fault. 
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Fiq.7. Lower hemisphere focal spheres of 9 eνents. Black and 
empty dots are reliable compressional and dilational first 
motions, + and - are uncertain. 

CONCLUSIONS 

The Galaxidi earthquake occured ίη the central part ο! the 
Gulf of Corinth a region dominated by actiνe extensional 
tectonics. The main shock was located offshore and ηο surface 
ruptures were reported οη either side of the Gulf. The aftershock 
sequence was qui te short ίη time and ηο strong aftershocks 
(mb>4.0) were reported after the main shock. The discrimination 
between the aftershock sequence and the normal microearthquake 
actiνity is therefore uncertain. We assume that the cluster of 
earthquakes located around the main shock corresponds to the 
aftershock actiνity. 

The aftershock cluster is 25km long and 15 km wide which 
presents a surface a little larger than the one for a main shock 
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Fig.8. Map location of the 8 fault plane solutions. We observe 
normal faulting around the epicentral area, 2 strike slip 
faul ts at the edges of the aftershock cluster and one 
reverse fault bellind the main seismic region. Α south 
dipping normal fault is therefore very unlikely. 
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Fig.9. Cross section identical as 4 but with focal mechanisms 
back projected. 

of M=5.9. The depth of the aftershocks is between 2-5 km in the s
South and i t becomes more important (10-15 km) to the North 
suggesting a north dipping fault. The dip of this zone seems to 
be shallower to the North, suggesting a listric fault which is 
in agreement with other studies conducted in this region (Jackson 
et al.,1982). 

The fault plane solutions show normal faulting around the 
epicentral area with planes trending ESE-WNW, strike slip 
faulting at the edges of the aftershock area and reverse faulting 
behind the main normal fault. The prolongation at the surface of 
the fault plane determined by the aftershocks corresponds to the 
Aegion fau1t. 

The evidence presented here suggests that the November 18 
shock occurred οη a major north-dipping fault, most probably the 
fault of Aegion. 
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