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MMPOEAPIA AOYKA MOYZOYAOY

TEIZMOAOTITA.— Spreading of felt shaking of recent interplate earthquakes of
the Hellenic arc in Africa (Egypt and Libya) evidences the reliability of older
seismic data, by Angelos G. Galanopoulos*.

ABSTRACT

Several new intensity data well authenticated prove beyond any doubt that the
abnormal area of felt shaking observed repeatedly in interplate earthquakes of the Hellenic
arc is a real fact indicating the larger seismic conductivity of the subducted plate of Africa
compared with that of the overlying plate of Eurasia. The data clearly suggest the existence
of a colder slab along the Benioff zone of the Hellenic arc. This additional evidence for
the existence of the cold slab lends independent support to the entire concept of the sub-
duction of the Eastern Mediterranean plate.

INTRODUCTION

Several great earthquakes in the collision zone of the converging plates
of Africa and Eurasia occurred in the two last centuries have been associated
with extra large areas of felt shaking (Sieberg, 1932). The extra large felt
areas observed during the great earthquakes of 1856, October 12 (35 1/2°
N, 26°E), 1886, August 27 (37° N, 21 1 /4° E), 1903, August 11 (36° N, 23° E)
and 1926, june 26 (36 1/2°N, 27 1 /2°E), termed by A. Sieberg “Levanti-
nische Riesenbeben”, have been attributed to the large magnitude (Ms =

* ATTEAOY TI'. TAAANOIIOYAOY, Maxpoosispkn Enéktacn npoocQaToOv SoTepoKdV
cewopdv tod ‘EAAnvikod t6Eov atiiv Aiyvrnro xei Adn imPepardver v axpifera neprypapdy
NAACLOTEPOV GEICUDV.
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8 1/4) and intermediate focal depth (h =100 km) of the shocks (Gutenberg
and Richter, 1954).

Similar extra large areas of felt shaking have been assigned by A. Sieberg
(1932) to the earthquakes of 1810, February 16 (35 1 /2° N, 25° E), 1846 March
28 (36°N, 25°E) and 1863, April 22 (36 1/2° N, 28°E). A common feature of the
enormous felt areas of the above cited earthquakes is their southward spread-
ing as far as Egypt (1810, 1846, 1856, 1863, 1886, 1903, 1926) and eventually
as far as Cyrenaica (1863, 1903, 1926), Malta (1846, 1856, 1886, 1903, 1926)
and Palestine (1846, 1856, 1863, 1926). A northward elongation of the
shaken area as far as Gallipoli, Broussa, Constantinople (1856, 1863, 1886,
1903) and Trieste (1886, 1903), and not rarely an extension of it to the
west as far as Naples, Italy (1810, 1856, 1886, 1903, 1926) and Sicily (1846,
1856, 1903, 1926) are also observed (see Figures 1, 2, 3 and 4).

The abnormal felt areas of the 19th century earthquakes compare well
with those of 1903 and 1926 earthquakes to which Ch. Richter (1958) assigned
a surface wave magnitude 8.3. On the ground investigation of the effects of
1926 earthquake by A. Sieberg (1932) leaves little room for doubt that the
above cited 19th century earthquakes had indeed an abnormal felt shaking
in comparison particularly with that (Io=XI; r=650 km) of the 8.3 magnitude
earthquake (s. Fig. 5) in San Francisco, California (1906, April 18). N. Am-
braseys’ view (1981) that the 1810 earthquake occurred on 29 January and
the effects of three separate events, having occurred about the same period
in Southern Italy, in Northern Africa and in the Aegean, have been erro-
neously attributed to the Aegean earthquake is not substantiated by a simple
reference (Stiirmer, 1810), considering that the 1810 earthquake was also felt
in Cyprus and the well authenticated felt area of more recent Aegean earth-
quakes (1903, 1926) shows nearly the same pattern.

The incongruous differences between observed and theoretical slip rates
of Eurasia and Africa, amounting to more than an order of magnitude (Am-
braseys, 1981) are rather due to the underestimation of the magnitude he
has assigned to the large and great earthquakes of the two last centuries
than to the assumed accomodation of the plate motions predominantly by
aseismic creep to such a large amount.
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Fig. 2. The area shaken by the great earthquake of Philiatra, Messinia, 1886, after A.
Galanopoulos (1941).
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Fig. 3. The area shaken by the great earthquake of Cythera, Aegean, 1903, after A.
Sieberg (1932).
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Fig. 4. The area shaken by the great earthquake of Rhodos, Dodecanese, 1926, after A.
Sieberg (1932).
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AN OLDER CASE

The great disaster of 365, July 21 (35 1/2° N, 23 1/2° E) that was to
remain the worst in human history (Goodchild, 1966) offers an additional
evidence for the enormous seismic potential of the Hellenic arc. The historian
Libanius (Oratio, Vol. 18) refers to the damaged cities in the following terms:
“In Palestine several, of the Libyans all and every one. Prostrate lie the largest
towns of Sicily, prostrate all of Greece save one; the fair Nicaea lies in ruins”.
Due to the vast extent of the damaged and shaken area the ancient writers
termed the 365 disaster “universal” (per universum orbem). At that time there
was a wide spread belief that people living around the Mediterranean basin
was the whole world (Goodchild, 1966).

On Crete island 10 towns were destroyed, among them Knossos and
Gortys; the deaths amounted to 50.000. Ships sailing in the Adriatic have
felt the shock. The affected area included the Aegean Archipelago and Pelo-
ponnesus, but not Attica and particularly Athens; however, it reached Dal-
matia, Sicity, Libya and partly Egypt and Palestine. According to Goodchild
(1966), Libanius by the name “Libya” meant most probably the Lybian prov-
inces of the Roman Empire corresponding to modern Cyrenaica.

The pattern of the felt area reminds that of 1903 earthquake, but the
potential of the 365 event was much larger, considering the vast devastation
on the coasts of Crete, Peloponnesus, Epirus, Sicily and Egypt by a huge
tsunami that followed the shock (Kedrinos 1, p. 549). A shipwreck was found
by Amianus Marcellinus (Vol. 26, 10) on a ground investigation near Methoni,
on the southwestern coast of Peloponnesus, about 2 miles inland. In Ale-
xandria, Egypt, after a large withdrawl of the sea, waters run up and ships
in the harbour were carried by sea waves over the sea front buildings and
left in their back side (Theophanes, Vol. 1, p. 87, 10). The tsunami drowned
5000 people (Kedrinos 1, p. 549). In the stage of the withdrawl of the sea,
ships in the Adriatic touched for a little while the sea bottom (Theophanes,
Vol. 1, p. 87, 10).

The most impressive description of the tsunami occurrence has been
given by the historian Amianus Marcellinus. R. G. Goodchild (1966) quotes
his records as follows: “For a little while before sunrise there was a terrible
earthquake, preceded by incessant and furious lightning. The sea was driven
backwards, so as to recede from the land, and the very depths were uncovered,
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so that many marine animals were left sticking in the mud . .. Many ships
were stranded on the dry shore, while people straggled about the shoal water
and picked up fishes and things of that kind in their hands. In another quarter
the waves, as if raging against the violence with which they had been driven
back, rose, and swelling over the boiling shallow, beat upon the island and

Fig. 6. At Ofunato on the Sanriku coast of Japan, a tsunami that began on the

continental shelf on the coast of Chile tossed this fishing boat on top of a house.

The tsunami took 22 hours to make the 11, 500 mile journey at an average speed

of 500 miles per hour. The earthquake (magnitude 8.5) occurred on May 22, 1960

(Photo by A.Shimbun, courtesy of K. [shida, reproduced from James M. Gere and
Haresh C Shah, 1984).

the extended coasts wherever they encountered them ... Even ships were
shallowed up in the furius currents of the returning tide, and were seen t0
sink when the fury of the sea was exhausted. Other vessels of great size were
driven on shore by the violence of the wind, and cast upon the housetops
as happened in Alexandia (s. Fig. 6) and some were even driven two miles
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inland of which we ourselves saw one in Laconia, near the town of Mothone,
which was lying and rotting where it had been driven”.

There is geomorphological evidence (Y. and J. Thommeret et al., 1981)
that around 1550 yr. BP a sudden uplift of about 9m took place in the south-
western coast of Crete. As one might see in the reproduction of Thommeret’s
Fig. 1 (numbered here as Fig. 7), “the average direction of the upheaval
slope (axis A - A) is oriented NE-SW and passes approximately through
Cape Krios and the islet Ay. Théodori (Loc. 12)”. Y. and J. Thommeret et
al. have reasons to believe that “The zone of maximal upheaval must have
been at sea, slightly off the SW corner of Crete”. According to Y. and J.
Thommeret and their associates “The upheaval dated around 1550 yr. BP
seems likely to have occurred, during the earthquake in 438 A.D. or, less
likely, during one of the following earthquakes: 365, 374 or 448 A.D.”. It
was deduced “that altogether the upheaval of about 1550 yr. BP affected
all the west part of Crete as a whole block”. Considering that a sudden up-
heaval of the reported size should have triggered a very large tsunami and
of the four suggested agents only the 365 earthquake has been associated
with a vast devastation by a tsunami observed all over the eastern Medi-
terranean, it seems imperative to assign the 9m upheaval to the 365 event.
This extraordinary event and the distribution pattern of the tsunami affects
make the location 35.3° N, 25.7° E asigned to the 365 earthquake (Comni-
nakis and Papazachos, 1982) invalid. The wide —spread effects of the 365
event present an additional evidence that the southwestern segment of the
Hellenic arc is capable of producing great earthquakes (MsSs7 3/4), and
eventual aseismic slip in the said segment (Ambraseys, 1981) is not indeed
large enough to prevent the occurrence, in due time, of extraordinary events.

An interplate earthquake is generated by elastic rebound motion of
the plates. It is worth noting that the uplift of the western part of Crete is
dying out from the southwestern to the northeastern coast of Crete, in the
postulated direction of plunging of the underthrusting African plate. This
coincidence does not seem to be circumstantional. It might be due to the
buoyancy exerted by the asthenosphere on the downward plunging northern
marging, i.e the frontal part of the African plate. The mechanism of tsuna-
migenic earthquakes is itself understood to often involve thrust faulting with
a resultant crustal uplift generated by upper plate rebound in a plate to plate
interaction area (Plafker, 1979). In this area, the Mediterranean minor plate
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Fig. 7. Reproduction of Thommeret’s Fig. 1. Localities (site numbers) and contours of

elevation of the uppermost Holocene marine marks relative to present sea level in western

Crete. The highest elevations (+9 m) were measured near the south - western corner of

the island. A - A inticates the average direction of the uplift gradient, after Y. and J.
Thommeret et al. (1981).
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is subducting obliquely under the Aegean subplate (Le Pichon and Angelier,
1979).

The abnormal extension of the shaken area of some really great inter-
plate earthquakes of Greece in Dalmatia (sometimes as far as Trieste), Italy
(as far as Ancona and Naples), Sicily, Malta, Africa (Cyrenaica, Egypt),
Cyprus and Palestine might be attributed to the semi-oceanic lithosphere
of the eastern Mediterranean. The Hellenic Peninsula is underlaid by an in-
clined layer with low seismic absorption that intrudes from the eastern Medi-

\ Aus

[ 7303 August & N

Fig. 8. The area shaken by the large earthquake of Fajum,
Egypt, 1303, after A. Sieberg (1932).

terranean along the Benioff zone of the Hellenic arc. It is known that the
seismic velocity is greater and absorption is lower in cooler rocks (Uyeda,
1978).

The seismic energy radiated from the contact surface between the sub-
ducted and overlying plates is better conducted by the more rigid semi -
oceanic lithosphere of the underthrusting plate than by the purely conti-
nental lithosphere of Eurasian or Aegean plates. The good seismic conduc-
tivity of the eastern Mediterranean lithosphere is asserted by the shaken
area (s. Fig. 8 and 9) of two earthquakes in Fajum (1303, August 8) and
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Fig. 9. The area shaken by the great earthquake of

Alexandria, Egypt, 1870, after A. Sieberg (1932).
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Alexandria, Egypt (1870, June 24). These observations clearly suggest the
existence of a descending colder high velocity slab along the Benioff zone
of the Hellenic arc. This additional evidence for the existence of the cold
slab lends independent support to the entire concept of the subduction of
the high - velocity eastern Mediterranean plate.

It might be added that from a long experience we already know that in
thrust earthquakes a much larger amount of the seismic energy is transmitted
to the foot wall than to the hanging wall of the activated reverse or thrust
faults. The above advanced explanation for the abnormal size of the shaken
area of the great interplate earthquakes of Greece is corroborated by the
felt area of some recent much smaller earthquakes of the Hellenic arc.

SOME RECENT CASES

The thrust earthquake of 1953, August 12 (38.3° N, 20.8° E; Ms = 7 1 [4;
h = 6 km) was felt in southern Italy. To the east the felt shaking did not
exceed Euboea Island. The 1959, November 15, Ms 7 earthquake coming
from a neighbouring region (37.8° N, 20.9° E; h = 29 km) was felt to the west
as far as Italy (Naples) and Sicily (Ragusa). The earthquake had a reverse fault
type mechanism. Of the same faulting was the Ms 7 earthquake in 1983, Ja-
nuary 17 (38.1° N, 20.2° E; h = 14 km). The shock was felt to the north
with I = III MCS at Pordene, II - III at Trieste and II at Trento. It was
also felt westwards in Puglia, Dep., Italy (ISC). The Ms 6.2 aftershock in
1983, March 23 (38.2° N, 20.3° E; h = 13 km), although of a strike - slip
fault type mechanism, was felt beyond the Greek territory in Albania (I =1V
- V at Saranda, Vlora, Himare and weakly at Lushnja and Berati), in southern
Italy and Libya (ISC). Judging from the distance out to which the shock
was registered (160°) and the number of the reporting stations (481) the
surface wave magnitude was probably larger (6 3 /4).

In any way, the shaken area of recent earthquakes of Ms 6 1 /4 to 7 1 /4
in the Tonian Sea was certainly abnormal, in comparison with that of the
normal earthquake of 1956, July 9, in the Aegean (36.7° N, 25.9°E; Ms = 7 1 /2;
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h = 10 km). The area of felt shaking of the Aegean (Amorgos) earthquake
in 1956 did not surpase 200.000 km?

The two intermediate shocks of 1962, August 28 (37.8° N, 22.9° E;
Ms = 6 3 /4; h = 95 km) and 1972, September 13 (38.0° N, 22.4° E; Ms =
6 1/2; h = 75 km), both of reverse fault type mechanism (Drakopoulos and
Delibasis, 1982), were felt in southern Italy and the second reached reportedly
as far as Malta. On the contrary, the normal earthquake of 1981, February 24,
in a neighbouring region (38.2° N, 22.9° E; Ms= 6 3 [4; h = 18 km) was felt
from southern Yugoslavia to Crete and Rhodes and from Cephalonia to Chios,
i.e. in a relatively limited area.

On March 19, 1983, a My 5.7 earthquake in the southern coast of Crete
(35.0° N, 25.3° E), coming from a focal depth of 59 km, was felt as far as
Egypt (ISC). If the felt shaking of I = IV MM at Alexandria and Cairo was
reported 170 years ago or so (Stiirmer, 1810), it would probably enter in a
chronicle as a separate event from that observed in the whole island of
Crete (Io = V - VI), considering the mediocre intensity of the earthquake.
Although the shaking was registered by 462 stations as far as 156° the
empirically calibrated surface wave magnitude could not be higher than
6 1/2 (MOS: My 6.3; UPP: Ms 6.2).

The interplate earthquake of 1957, April 25 (36.4° N, 28.7° E;Ms =
71/4; h =80 km), of a reverse fault type mechanism (Drakopoulos and
Delibasis, 1982) was felt as far as Lebanon (Beirut) and Palestine (Tel Aviv).

CONCLUDING REMARKS

All the above cited new intensity data, well authenticated (ISC), prove
beyond any doubt that the enormous area of felt shaking observed repeatedly
in interplate earthquakes of the Hellenic arc is a real fact indicating the larger
conductivity of the subducted plate of Africa compared with that of the over-
lying plate of Eurasia.

It might be added, that ground motion characteristics of intermediate
focal depth earthquakes may be significantly different from those of shallow
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crustal earthquakes. Quoting K. Sadigh and R. R. Youngs (1985): “For S.Z.
(=Subduction Zone) earthquakes source characteristics, source depths, and
geologic structures that influence seismic wave propagation are widely different
from those of T.Z. (= Transform Zone) earthquakes”. It is noted that: “Most
notable differences in ground motion characteristics are substantially higher
PGA (=Peak Ground Acceleration) as well as substantially larger ground
motion dispersion for S.Z. earthquakes compared to T.Z. earthquakes”.
The 8.3 magnitude earthquake of San Francisco, California, in 1906
April 18, was produced in a shallow depth by the activation of a long segment
(about 270 miles) of the very known San Andreas fault, which is considered
a transform fault zone. The right lateral strike slip faulting along the San
Andreas fault might be responsible for the smaller size of the shaken area of
the 1906 earthquake in comparison with that being observed in thrust earth-
quakes of about the same magnitude in the subduction zone of the Hellenic arc.

TEPIAHYH

MAKPOZEIXMIKH EINEKTAXH [TPOEZ®ATON AIATEMAXIKQN
ZEIZMQN TOY EAAHNIKOY TOZEOY XTHN AITYIITO KAI AIBYH
EINNIBEBAIQNEI THN AKPIBEIA HEPITPA®QN
ITAAAIOTEPQN ZEIZMQON

Kara tode 8Y0 teheutaiovs al@ves #Aafov ympav (1810, 1846, 1856, 1863,
1886, 1903 xai 1926) edapibpor oeiopot, evdiapéoon Baboug, atd Sutixd, vétio %ol
avatohixd Tpfpe Tod ‘Elnvixod t6€ov, of 6motor Eyévovto alabyrol ot aouviBeg pe-
YaAn Extacy mod @ldver dmd v Mdhta wéyer v Iedenativy, dmd Ty Achporio
wéxer v Kupnvainy xal Alyvnto, xal amd v Kevetavtvobmohy xal thy Avtiey
Muxpa *Acto péyer tiv Nétio *Iranio (Nedmohn) xal Zixehia.

"Avdhoyy paxpoceiouiny Extacy elye xal 6 xatd Ocopdvny «péyoc xad &g
TS Yhe» oeopis e 21 ’Toviiov 365. Kata tov AwBdviov Edoxipdcbnoay dAiyeg
méhers oty TToaharativy, Bhec of mbheg The APle, of peyahdrepeg mbherg the Zi-
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xeMag, N Nixoa, xal oty ‘EXAdda 6heg éxtog mde. Sty Kenty xaveorpdpnoay
7 Kvwaeaog xal ) T'éprug xal 8 &Aheg mhhers. ‘O apbude tadv vexpdv oty Koy
aviire ot 50.000.

Tov molbvexrgo adtd celomd, ToV peyaddtepo mob Exet onpetwbel péypr Tolde
oty avatohxy Mecbyzio — mob v Emoyy éxelvy mwoAhol EmicTevay b1t fTay GAG-
xAnpoc 7 YH — axorovlnee xord Mopxehhivoy, Kedpnvodv xal Qcopdvy mpwrtopavolc
évtdoenc Oudooto xBpo mob Emépepe UeYdAEC %ATUGTPOPES GTOVG TAPUXTIOUG Of-
xwopods e Kenme, ti¢ Ilehomovwioou, tic *Hrelpov, tHc ZixeMag, i Kupy-
vaixfc »al THe Alydmrou.

CEv *AleEavdpcion, ypdpe. 6 Ozopavng, «mhole TpocopuLEAULEVR TG alytohdd
EmapBfvar el Boc, xal dmepPiivor Tag OYmAag oixodopag kol Ta Telyy, xal petate-
Ofvor Evd0v elg tag adhdc %ol T& ddpata T& TAOTH' Bravaywencaers 8 Thg Bukds-
ong Epewov Eml Enplig’ of 88 Aaol &x THc whhewe pedyovreg Sid TOV celopby, Bewpn-
cavteg T wAola émi THe Empdic, elg dpmayny TéV &v Tolg mhotorg EmijAlov, xal émi-
otpédoy T0 G8wp mavtag ExdAuev: &Ahoug 3t vawtixods Sunyiouctat, dg xat’ Exet-
vy Ty dpav &v péow tob “Adpla mehdyovs Théovteg xatahn@Bivar EEaipvne 8¢ év
76 mehdyer eic T0 #dagoc xabicar T6 mholov xal peta Bpayd ypévov Emaveleiv To
00wp xal obre mAeloouLn.

Kot tov Tecrpyrov Kedpnvov «oeiopdc év *AheEavdpeio yéyovey énl tooob-
Tov (¢ &ml TO ToAD VroyweToor T OdAacoay xal Te mhote &ml Enpdic ioTaver. TTAA-
Boug 3¢ moAheD, éml T mopadbEw Oeqpatt cuvdedpaumnbtog, Tév V&tV Abpbdec
Endpapbvrwy mévte wupLades dvBpdmwy xatemovrichnoay, xal the Keftne 08 ol
*Ayatag xai Bowotiag, *Hrelpou te xal Ziverlag wheiota pépn dmoréobar, tie Oo-
Moone aveMfobone xal émixhusdere adta, G¢ xal éml T@v bpéwv dmoppLpbiver
Aot dypt otadtwv Exatévn.

‘0 ’Appravoc Maprehhivog yedpe: petabd &Ahwv: *Axbdun xal wAole XoTeETOV-
tiobnoay amd T& paviddn pedpata, xatk THV Gmécupen T@V VdkTWY, xaledpébnoay
Bubiopéva dtav EEavrinxe ) pavix tie Bahdoane. . . &AAa TAola peydhov peyéloug
¢rwdybnoay oty dxt xal pplobnoay oty otéyn T@V olxiéy, Smwg ocuvéfmue
oty ‘AdeEdavdpera. Mepuxa #yOnoav ot dmbotacn 2 wiMiov &nd v dxT éva
tololro whoto £lde 6 Udog & Mapxedivog ariv Mebbvy.

[pbopareg yempopporoyinds Epeuveg Edetbav bt mplv amd 1550 ypbvia mepi-
7ou cuvéBnxe #apam Tepl T 9 uétpa oTHY voTtodutieh dxth Tie Kefpe. “Omag pad-
vetar Gmd Tov ydet) Tév Thommeret xai tév cuvepyatdy Twy, 1 dvidworn EBawve
@Bivovoe amd 6 dxpwtiplo Kowde mpds iy wmeida “Ayior @ebdwpor, éni Tijg Po-
et dxtic i Kenmg, xatd tiy BA - NA Sieibuvey. “Yrdoyovv évdelbes 6t 9
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Loy peytotne EEdpoens mpémer va fitay oty Oddacon, dAtyov Ew amd Ty voTLodu-
ey dxpy e Kemng. Kara tode Thommeret xal tobg ouvepyatag twv 7 EEapon
6hoxApov Tob Tepdyovg TTg dutindis Keftne eaivetor va cuvéfnxe mbavide xota
Tov ceopdy tol 438 p.X., xal dhydrepo mBavéc xate Tode ceiopolg: 365, 374 7
448 u.X.

AapPavovree Omédmn 611 alpvidia ELapon Tl Burdooiov wubpévog Tol dvagpep-
Oévrog peyéboue mpémer var mpoxdieoe Tepdotio Ouddooio xBua petapopdc xal Gt
amo Tolg Téooupes YoderyDévteg aetapods wévoy 6 oelopbs Tov 365 cuvededlnxe dmd
spnuoTid xpe otic dutée The dvatohxic Meooyelov, paivetar paAhov BéBorov
v N Gmbroun Eapon ey 9 pérpmv mod ebpélnxe mapa THY voTioduTind dxeyn TH¢
Kofitne cuvéBmue xato tov peyahdtepo xal whéov molbvexpo péypl Tobde YVG&GTO
oetopd Tie dvatohuriic Meooyeiov tic 21 *lovAiou 365.

Oc wpémer V' avapeplet Gt 7 péon drelfiuvey drocBésewg g ddpoewe oup.-
mimrer ue Ty votrodutind) dredbuvey dpimmedoewe Tob Alyalov xpatoviked Tepdyous
oty "Agpuavixd mhdxa. ‘H Siedbuvey dnosBésews dmodeinvier 81 % dvidwon g
vottodutiniic Kofitne xara 9 pérpa frav dmotéleopa Thg dvootikis miéoews mwol
aoxel 7 dolevéoparpn otiv cuveybc Pubiléuevn vtdg adtiic Bépeta Tapued THg
> Agprrovixiic TAdnac.

‘H dvopdhos peydhn paxpoceiowiky Extacn eduptbuwyv peydhwv Geteuév
tol ‘EXNmvixol té6€ov oty Aadpartio, Tronie, Zeia, Kupnvainy, Alyvrro, Ki-
npo kol [adawotivy, xal 7 dvdroyog popgr tsoceioTwy vewtépwy Suatepayndy oet-
opdv (1953, 1957, 1962, 1972 xai 1983) wixpotépov peyéBoug (61 /4 -7 1/4)
dmodeixviel THY (eYEAn oelouixy) &yoyuebtyTa ThHe Hui-wxeaviov Mbocpalpas Tic
avatodxijc Mecoyelov. ‘H dywyiwétns adrh EmPefarcdiverar xal and Thv paxpo-
seiopiny) Extaay peydAwyv celopdv tic Alydmrou (1303, Adyoderov 8 xai 1870,
"Touviov 24), 6t chyxpion pt adth idtog dvarbywy Evdotepayixdy oeloudy, peyé-
Boug 7 1/2 - 734, 7ob Alyaiov (1956, *Tovriov 9 xai 1968 ®eBpovapiov 19). Elvor
Yootd 1 N celopnl Taydne elven peyahbrepn xal 1 dmoppbeyen Tig oelowIXig
dvepyelag wixpbrepy ot Yuypbrepa meTpduata THe dvartohxric Mesoyetov. Adrd
Omodeinvier v Gmaply widic Yuypefic whdxag mob Pubiletar xa’ 8o T pixog TiHe
‘Exnvixiic tappov, xdbeta v péper mpog Tov #Eovd e

‘H oetopind) évépyea mod dxtivoPoleiton amd Ty Emodvern Emapig THg Bu-
Bulbuevne uinpbrepns mAdxas Tie dvarohxiic Megoyetov xal Tig moBacTalduevyg
dmomAdxag To0 Alyafov &yeton mpopavéds pé pixpbrepn dmdAeta dmd Ty Yuypd-
Tepn MBboganpa mod elodlel xata pijxog g {ovne Benioff ol ‘EAqvixol t6Eo0v.
"Amd paxpd meipo yvopilopey dxbuy &t %) ceropuey évépyeir GTodg Gelopos dTd
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avaatpdpovs Suxppnels petadidetan yevixds xohbrtepa &md TV xdTw TTépuyX THC
enwbiocwe. ‘H Omapln Juyeiic mhdxag xdrwlev tic ‘EMnviniic yepooviicov mapé-
xet wpbdabetn dvekdpryTy dmoothpEn THg Ehne 18¢ag mepl Publocwcg Tijg wixpbrepyg
mAdxag THg avatodxfic Mecoyetov xata piixog tob ‘EMnvixod téEou, xdbeta &v

4 \ A b A -
uéper mpde TOV &Eova Tou.
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