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PRELIMINARY REPORT ON THE AFTERSHOCKS OF THE JUNE 20, 1978, 

THESSALONIKI, GREECE, EARTHQUAKE

A magnitude-6.4 (m. , NEIS) earthquake occurred on June 20, 1978, in 

north-central Greece, approximately 18 km northeast of the city of 

Thessaloniki. 'Because of the proximity of the mainshock to Thessaloniki, 

the second largest, city in Greece, and the reported surface rupturing 

and structural damage in the epicentral area, a field program for 

aftershock monitoring was initiated. Eight portable seismograph systems 

were installed in the epicentral region on July 3, 1978, and two addi­ 

tional systems were installed the following day. This 10-station 

network recorded the aftershock activity until July 23, 1978. Preliminary 

results from the data obtained during the investigation are reported in 

this paper.

Forty-two earthquakes that occurred between July 3 and July 23, 

1978, were selected for immediate analysis in an attempt to obtain a 

representative spatial and temporal sample of the aftershocks recorded. 

Their locations are shown in figure 1 and listed in table 2. The 42 

aftershocks occurred in an irregularly shaped pattern about 18 km (E-W) 

by 10 km (N-S). They appear to divide into two zones: (1) a north­ 

easterly trending lineation about 10 km long and 4 km wide located near 

the west end of Lake Koronia (fig. 1) and (2) a clustering about 8 km in 

diameter north of the west end of Lake Volvi (fig. 1). Between these 

two groups of aftershock epicenters is about 10 km of separation. Only
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one- of the aftershocks was located in the area between Stivos and 

Skholarion, the zone of highest intensity of the June 20 mainshock (B*ife 

and others, 1978).

A' composite focal-mechanism solutio-n (CFMS) has been obtained from 

the aftershock data using short-period P-wave first motions (fig. 2). 

It depicts a strike-slip mode of faulting on steeply dipping planes. 

Based upon the surface rupture observed for the mainshock (Bufe and 

others, 1978), (fig. 1), the nodal plane that trends N. 78° W. and dips 

14° N. is probably representative of the fault plane. The indicated 

sense of motion is left-lateral. Our CFMS is virtually identical with 

focal-mechanism solutions obtained by B. C, Papazachos and G. Leventakis 

(written commun., 1978) for two foreshocks (May 24, 1978, in.»5.7, 

National Earthquake Information Service; June 19, 1978, m, »5.4, NE1S). 

and also the focal mechanism determined by A. G. Galanopoulos and others 

(oral commun., August 1978) for the mainshock.

Two depth profiles, one that is perpendicular to the preferred 

N. 78° W. striking nodal plane (fig. 3) and one that is perpendicular to 

the apparent northeasterly trend of the aftershocks near Lake Koronia 

(fig. 4), fail to define the causative fault. Here, as well as for 

other topics discussed in this paper, the additional data reduction and 

analysis that are currently in progress are needed.

Details concerning data reduction and analysis

Hypocentral locations were determined by a modified version of the 

HYP071 computer program (Lee and Lahr, 1975; Tarr and Davids, 1977).
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Figure 2. Composite focal-mechanism solution of several selected aftershocks 
that occurred in the Lake Koronia area. This mechanism was computed from 
short-period P-wave first-motion data. Compressional quadrants are shaded; 
P & T denote pressure and tension axes, respectively; 6 indicates nodal plane 
poles.
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Figure 3. Depth profile A-B (location in fig.-1) showing aftershocks that 
occurred in the Lake Koronia zone. The profile was plotted perpendicular 
to the preferred fault plane N. 78° W. of the composite focal mechanism 
shown in figure 2.
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Figure 4. Depth profile OD (location in fig. 1) showing aftershocks that 
occurred in the Lake Koronia zone. The profile was plotted perpendicular 
to the apparent northeasterly trend of the seismicity in this zone.



The velocity model used (table 1) was obtained from B. C. Papazachos 

(written comxmin., 1978).

Table 1. Velocity model -

Velocity 
(km/ sec)

3.5

5.5

6.1

6.8

8.0

Depth 
(km)

0.0

1.0

6.0

21.0

36.0

Each station's average travel-time residual for aftershocks that 

occurred on either the east or west side of 23.25° E. was subtracted 

from the individual arrival times. This method corrects for systematic 

variation in travel-times from the source to the station. The computed 

standard errors (table 2) average ±0.4 km in the horizontal plane and 

only slightly more, ±0.7 km, in depth for the 42 aftershocks. The 

root mean square travel-time residuals of the computations range between 

0.04 and 0.13 seconds and have an average value of 0.07 seconds. 

Eighty-eight percent of the aftershocks have at least one station 

closer to the epicenter than the calculated depth, an indication that 

the earthquakes are precisely located. Reading accuracy of the P-waves 

is considered to be within ±0.03 sec, and the reading accuracy for 

S-wave times is about ±0.07 sec. S-phases were identified at two or
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more stations for each earthquake. Owing^ to the absence of S-velocity 

data, a P-S velocity ratio of 1.73 was assumed.
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