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

THESSALONIKI, GREECE, EARTHQUAKE

A magnitﬁde—614'(mb, NEIS) earthquake occurred on June 20, 1978, in
north—céni;alfGreece, approximately 18 km northeast of the éity of
Thessaloniki. “ﬁecaﬁée’df the proximity of the mainshock to Thessaloniki,
the second largesﬁ.éity in Greeée, and the reported surface rupturing
and structural damage in the epicentral area, a field érogram 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 fecorded the aftershock activity until July 23, 1978. Preliminary
results from the data obtainéd 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 patterm about 18 km (E~W)
by 10 km (N-S). They appear to divide into two zomes: (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 intensify of the June 20 mainshock (Bufe
and others, 1978).

A composite focal-mechanism solution (CIMS) has been obtained from
the aftershock data.using short:perioth~wave first motions (fig. 2).
It depiets a strike-slip mode of faulting oﬁ steepiy dipping planes.
Based upon the surface rupture obser#ed for the mainshock (Bufe‘and
others, 1978), (fig. 1), the nodal‘élane 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 virtuaily identical with
focal-mechanism solutions obtained by B. C. Papazachos and G; Leventakis
(written commun., 1978) for two foreshocks (Ma? 24, 1978, mb=5.7,
National Earthquake Information Service; June 19, 1978, mb=5.4, NEIS) .
and also the focal mechanism determined by A. G. Galanopoulos and others
(oral commun., August 1978) for the mainshéck. :

Two depth profiles, one that is perpendicular to the preferred
N. 78° W. striking nod;l plane (fig. 3) and one that is perpendicular to
the apparent northeasterly trend of the aftershocks near Lak; Koronia
(£ig. 4), fail to define the causative fault. Here, as Qell 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 amalysis

Hypocentral locations were determined by a modified version of the

HYPO71 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; © indicates nodal plane

poles.
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Figure 3.--Depth profile A-B (location in fig..l) 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 C-D (location in fig. 1) showing aftershocks that
occurred in the Lake Koronia zome. The profile was plotted perpendicular
to the apparent northeasteriy trend of the seismicity in this zomne.
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The velocity model used (table 1) was obtained from B. C. Papazachos

(written commun., 1978).

Table l.-=Velocity model.

Velocity Depth

(km/sec) (km)
3.5 0.0
5.5 1.0
6.1 6.0
6.8 21.0
8.0 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



*(Z161 "1 192 997) }ooysialje JOo ajewTIS? apnitusew A«QOHilAzw

‘yadep feodo3 iood ‘i93jusoide 100d = q fyidop

1ed03 10od ‘i93jusdyde iyey = 9 fyidep Ted03 ite3l ‘197u9dyde poof = g fyadop TeEOO0F pPood ‘1931usoTdS JUSTTIIXD
= ¥ 9I9ym uoraInyos fjeajusdodLy ayl jo LITTIQEIT21 TeI9uUa8 9yl 9IEBDTPUT O PapuaIUT ST JeYyl aanseau mlumcm

‘yiadep ur 10119 = Zg pue ‘9pniF3uol UT JI01Ad = NOIQ ‘OpPnITIEBT UT I01Id = LyId 219YyMm uorinyTos Teajuadoddy a9yl ug
S10119 uMmoldun 9yl JO UOTINGTIISTP pue sonyea 9yl o3 Surlefax uorsTI91d Jo S2ITpur 9Yl 031 SIIJIA-—SIA0AIY paepueig,
*STENPISal SWII-[oARI] JO Sioaas aaenbs uesum 1001--SIY
‘uorlels ydeafowsFas 3Is9SOTD 2Y3 03 2oueISTP--NING,
*suoTINTOS TeajuadodAy UTEIqO 03 PIaISN SUOTIBAIISqO JO I1aqunu 3yl 03 SIIIJIA--°SqQ *ON;

vz v L0 %0 z°0 11°0 1°0 vl €L STT°€C  €99°0%Y  60°CY LE L1 44
(A4 v %0 0 1°0 %0°0 €L €1 A 062°€C  €TL°0Y  '29°T% %T 91 44
A4 v 70 €0 1°0 L0°0 v°9 ST 6°0T ¥67°€C  T69°0%  6T°ST 6T 9T 1
0°€ g 80 8°0, 8°0 rA N z°¢ A LS G8E"ET  6YL°0%  -0€°SH SE ! ¢
0°C v €°0 A1) 1°0 L0°0 €€ 91 L9 OYT"€C  €EL°0¥ £8°LT %S ST 0¢
1°2 q 01 11 50 0T1'0 7°6 6 €S LYE'E€T  669°0%  TS'EE €Y [ 0¢
0°¢ v 9°0 £°0 z°0 €0°0 6°S 0t 60T 90€°€C  YIL°O%  €EY%°0S L € 0¢
12 v ¥°0 £°0 z°0 80°0 1°€ w1 L8 907°€C E¥L°0%  8T°TE T €1 6T
0°¢ v v°0 %0 z°0 01°0 8°0 ST z°9 ¢81°€C TEL°0Y TTWT 6 ¢ 6T
€ v S°0 £°0 1°0 %0°0 Sl Al S°9 88Z°€C  YTIL'O%Y  €L°TS ¢¥ 8T 8T
4 v 8°0 S0 z'0 80°0 Al Al G'ET EYZ €T T99°0% %6°¢T LT 61 L1
VAR v £°0 v €0 90°0 9°¢C 1T z°s 9¥E"€T  TILTOY  8G°6S L% S L1
8¢ v S°0 €°0 z°0 €0°0 9°¢ 6 z°8 99€°€C  869°0% ¥9°6S 1Z 61 9T
vz v z°0 T°0 1°0 10°0 VL 6 1°6 682°€C  8TL°0Y LS IS 81 9T
1€ \/ S°0 £°0 A1) 90°0 1L 11 0°S T62°€C 8IL°0Y  €T°CE LT S ST
A4 v 9°0 v°0 A1) 60°0 1°S ST 89 vL0"€C  L69°0%  T6°9T WT ¥ ST
z°€ v 91 L0 v°0 11°0 L°L ot 9 987°€C  LOL°O0%Y  v0°'E ¢v 1 ST

oM gdd (W) (W)  (w)  (998) (w)  sq0  (wy) (82p)  (39p) (01n) 8L6T

za NO1Q via ¢SWI  ZNING {ON yadeaq 4 *8uor N “3€] ur3t10 ‘L1nr

:mho.ﬂhﬁ paepuelg 23eq

(*3u00) S)}o0ysidIJe JO siolswelied [eijuadodAy jJo ISTT--"7 91qe]



v %0 €0 A1) S0°0 1 Al € T10T°€C  6.9°0% LE°GT %1 81 A
\{ €1 8°0 %0 80°0 9°21 1T 891 861°€7 9SL°0%  €L°%T SY € A
v 70 z'o A\ S0°0 vz 1T z'9 €0T"€Z €89°0%Y  9Z°LS ST LT €1
\/ z°0 Z°0 1°0 S0°0 6°¢€ A VAR ¥STI°€Z  089°0%  9%°TS 6T ¥ €1
v %0 z°0 1°0 %0°0 0°S A 6°8 160°€Z  %0L°0% YI°€E 9§ T1¢ Al
\/ v0 v°0 A 90°0 1€ ot 6L I9T°€C  0TL°0%  80°LE 1% 61 11
g S 1 0'1 v°0 €T°0 89 0T Sy YIT'€CZ  €9L°0% T2 %T 85 91 11
\/ 9°0 L0 €0 90°0 6°G o1 L8 G8T°€Z ~ 8LL°0%  T19°6S 0€ €1 ot
4 €1 6°0 S0 €1°0 vy 8 9 EST'E€C  069°0Y% €6°8T S% ¢1 0t
v €°0 A1) T°0 S0°'0 v°E 11 Ly LEE"ET  STL°0Y  0T°9Z 8T 7T 6
\/ 8°0 L0 ¥°0 010 8¢ 0t 18 TIT°¢€z  889°0%7  TE°0T 8€ 6 6
v S0 z°0 A1) %0°0 8L 01 "1t €87°€C  8TL°0Y% ST°6S T ¥ 6
9 AR 0°1 S0 ST 0 L1 ot 8°6 Z0T°€C  S{9°0%  1IS°6% 0 T1 8
v 8°0 7°0 €70 80°0 0"y Al 88 9%€°€T  €69°0%  T8°LE OT 61 L
v 0°1 S0 v°0 60°0 L'z Al L8 T9€°€T  669°0%  9¥° IS T (LT L
v L0 v°0 €0 0T°0 9/ €1 L°6 L82°€T TIL"O%  ST°8% LT 8 L
v 0'T S0 €0 60°0 1y 1 €6 ¥60°€T  969°0%  ¢6°0T €% 8T 9
v AN} 70 A1) 90°0 11 €T T°0T S91°¢€¢  T17L°0%  T19°T €T ¢ 9
v €0 z'o z'0 S0°0 €Y ot AR YLE'E€T T8I 0% LL°e %S 61 S
v 't - 9’0 €0 80°0 Sy 1T v'8 60T°€C €0L°0%  90°6S 9T 91 S
v €1 VA €0 90°0 Ly 6 L6 ETT"€C  Y0L°0%  98°6S 9¢ 8 S
\/ 8'0 €0 z°o €0°0 v'g ot 9°6 TIT'€C  lOL°0%  SY°9T S O S
g 1°2 8°0 €0 €T°0 6°¢€ A L9 CET'€T 8TIL°0%Y  €8'%S LT TC Y
\/ 6°0 S0 z°0 90°0 v'g 1t y'8 9TT1°€Z CTIL°0Y  6T°8T €T TT Y
v 6°0 €0 z°0 %0°0 L6 ot 6°6 09T°€C TyL°0%Y  TTI°LTZ 61 TT Y
(uy) (uy) (uop) (99s) (uny) *sqo (wx) (3ap) (33p) (o10) 86T
yAul NO'1d Lvia ¢S ZNIRa 1 ON yadasq d "Suor N "I®T urdrig ‘A1or
s1011y paepue]g 23e(q

:

s)ooysialje jo saojouweaed JeijuadodAy jo ISy --"7 21qe]



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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