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EEIZMOAOTIA.—H oceiwopinn dvvapedtng tiic ‘EMAGdog, o6 4. I'. Tala-

vomwoddov *. "Avexowddn 7o tod % MaE. Mnroomovlov.

‘H peyddn onuacia tiv émolay Exer dux xdde geopuiyv ydpayv % yvdog Tol
70600 TEY ElaGTIXGY TAGEWY, TO 6molov sivar Swxdéarpov elg dpiopévny ypovixdny
oTiyuny Ok TV Yéveow yevixde coPapod cewspot (Benioff, 1949, 1951), #yeyev
fiudg elg TOv OmONOYIGROV %ol THY YXPTOYPXPNOY TGV AVATAAGTIXEY LETATOTIOEWY
(87t k) oy v ceopdy, peyédoue 5 | peyxhutépou, of moior cuvéPmoayv elg Tov
Edldqvinov yépov &mo wob &roug 1910, Snh. de’ dTou Hpfato 7 cusTypaTIN: Eva-
vexg#h Tov 8¢ dpydvwy (Galanopoulos, 1955).

Bx tiic yaproypapioews Tadtng &deixdn apéowg, 6TL TO ypovindv SikcTmpeL,
Sk 1O Gmotov dixdértopev &EromioToug Tapatneoels, d&v xahbmrer dbo wApsLg Evep-
yobe mepLédoue, ai Gmolar elvar dmoapaiTyTor dik THY Anplfii xdkexEwv TEHY rapTérwY
peyiotng xal dhayicTtmg ocuscwpelcewg ElasTixdv Tdoewy, aitweg dvtisToryolv sig
7ov EXhnvixdv x6pov, tov 6p1ldpevoy 66 Tob 34° xal 42° mwaxpaxAAhiov xal Tob 19°
zal 29° peonpBewod. 'Eay Spwg deydépey, 6tu 7 rayims oveoweedoews élactindy
tdoewy xal 10 uéyiotor moody Ty EacTixdy Tdoewy mov SVvavTar Yo OVGCWEEV-
Dot eic doiouéyny mepLoyny magauévovy Eml paxpas xEovixds TEQI6O0VS TOAXTIXDS
oradeod, ai 8bo rapmdlow dpetlovy va elvar waxpdddnror. Obtwg 9 yv@olg TGV kpyLxdy

7 Tehn@y onpetwy 3o TANpwy Evepy®v meptédwy xat Tob Tehkod 7 apyixol cnpsiov

* A, GALANOPOULOS, The seismic efficiency of Greece.
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THe mdlg elvon Emopxdg Dk THY ydpaEw TGHY xapmidwy peyioTne kel Ehayistng cus-
cwpeloews EhaoTivdy Taoewy, ai 6molat avTioTou oly elg Gptopévny meptoyhv. TExtde
TobToy, 7 xdpabig TodTwy, 6md THv Omédecwy TalbTny, Tapéyer &va véov péooy Dk
wov xxdopispdy THe ceopxdTTOg THg TEPLOY g elg THY Gmolay dvapépovTan af ropmd-
e abron. Qe elvar mwpopavée, # xhiog TEY rapmdlwy Tobtwy elvar dvdhoyog Tob
peyioTou mwocod T@v EhacTiéy Tdaewy, TO 6motov Sdvatar vk xhud{ el olavdhmore
xeoviny GTiypny elg Thy weploxyv elg THy omolay avapépovTan ai rapmdlal, xod dvTi-
oTpbpwg dvaloyos Tol xedvou, 6 dmolog yeewkleTar Sik THY GUsGMPELGY TOGTWY Eig

e

v weproy iy Tabdtyv. Obtwg 1§ xllow tis xapmiins ueyioms 7 Eaygiome ovoom-
eevoews Elactx@y tdoswy, 1) 6mola dvtiotougsl els doopévny meguoyily, magiyel va
UETQOY TijG OELGIHCTNTOS TAVTYS.

‘Eav tdpax MdPwpev Tov Myov Tob pijroug yoptoyprpisews Tig movddog 1 -
you TpOg TO Kiix0g THG KOVEDOE THY AVATAAGTINGY HETXTOTIoEWY %ol wOANXTT oGk~
cwpev &ml Tov Aéyov TobTov Ty xhiow Tig xapmidng peyistne 7 &laxioTtne cus-
cwpeloews EhaoTin@y Tacewv elg dodeicav meproyhy, TO EEaydpevoy H& elvar Ioov
pe Tov dpdpov TEY povddwy TEV dvamaloTn®y petaTomicewy, al Gmolat Sdvavtat
va haBouv ywpav elg THv mepoyhy TadTny elc ThY povddo ypdvou. ‘Emopbvwe, div
TOPXGTACWLEY did O TO Uixog Y opTOYPa@Ncews Tg movidog xpedvou, ik B =6 wa-
%0¢ TTg LOVHD0G TGV AVamaAGTIXGY peTaTomlcEwY xal i’ EQP® THy xhiow THe napmwi-
Ang peyiotng 7 Ehayistng cusowpeloewg Ao TGy TdoEWY, T TXEACTAGLE

=%-smw (1)
wopéxel T0 péyistov wATidog TEHY povddwv TV dvamaxdsTindyv petatonicewy, ol
émoton ddvavron va AfBouv ydpav els dpopévny mepoyny eig N povadag ypdvou. "Eav
Thpa Bg povado ypovou AdPBwpey To Etog xal (g pOVAdX AVATAAGTIXGY PETATOTL-
GEWV Tag pETaTOmioel, af Omolot dvTisToryolv el oetopdy 7% peyédoug, M wapdoTa-
oic (1) 3der Tov péyotoy dpudy @y dvamadsTixdy petatomicewy (Bmt k), dwme-
ppacpévwy el oeaspods 7% peyédoug, of dmotor dlvavtar va Adkfouv yweav eic dodei-
cav wepwoxv elg N &tn. Olrws 1 magdoraoic (1) didew &va a&ibmaror uéroor ovy-
#plocws Tijs cewopixilsc dvvamxdrnros xdde mepoyxiic ths avris Empavelas.

At cuviderg péypr Totde pédodor mapasThGEWE THE «OelGUOTHTOSS, B <&idt-
%S GEOUUHOTITOSY, T KTEXTOVIXRTIS QOTIS», T «GELGUIXI]S OVYauIXdTNTOS> YIdS TeepLo-
x7c Sk Tob guvélou Ti¢ oelopndc dvepysioe (M. Bath, 1953, P. Amand, 1956),
% tdv dvamalotidy peratonicewy éxl k (A. Ritsema, 1953, P. Amand, 1956),
3 tHe oswopndic Spdoewg (M. Toperczer, 1953, E. Trapp, 1954), wod mapdyovrat

\ ’ 3 7 £ A ’ ’ £ \ I3 o Py i
xxT& povada dmupavelog elg THy povada ypedvou, Eyxouy TO petovéxTrpe, 6TL EEapTEV-
24
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ToL LEYIAWG A0 THY XATAGTAGWY THig mepLoyFg, &mo &méPews EAacTinGy TAGEWY, Elg
THY &pyhy %ol TO Téhog THg TEPLddou TRV TGV TxpxTNENoEWg oL AxpBdvovTor G¢
Bdowg B Tov mpoadiopiopmdy THg oeropidTnTog Tig meptoxds. Lmedh 3¢ f xevd-
oTAGlg IEG TEPLoYTg dmo dmddews SAaoTIXGY Tdoewy, 00démoTe 7 omaviwg eivan
opole elg Thy dpyiy el 6 Télog THg Tuyolarg meptdSou, wod AapBhveTar dg Basig
Bk TOV TPOGDIOPIOOY TTE GelopmikdTNTOg TadTng, TWOAD O mepodTEpoy Ghwy TGV
povadwy Empavelag Tiig &v Aéyw meproyTig, i TaybTnTeg dxhicewg wod dmooytlovran
pe Tag péyoer Toude mpotadeiong peddSoue Sdvavrtar va xvpalvovTar petald THg Ti-
Wi pnddv xal THg avTioTolxou TaxdTnTog cuscwpelcEwg moAkamwAaoiaspévng ént T
dmov T mapiote Tov xpdvov mod dmarteiTal ik THV cusswpsusty Tob peyicTou wosob
EhasTidy ThoEwy diywg Evdidpeaoy dvaxolboiow, elg THY avticTougov poveda Emipaveiag.
‘O apBuog mod mpordmwrer &mwo THy xMow @Y xapmdidov peyiotng 4 hayictrg cuo-
cwpedsEWS EAaGTIXGY Taoewy &lg MpLopévny meployny eivar dvdloyos mpdg Thv Toyd-
TNt cUGCWEEloEWE EAxaTIXGY Tdoewy elg Thy meptoyxdy TalTnv. Aoyudg 7§ Toyl-
Tng abtn kol TO0 péYLoTov TGOV TEV EAXGTIRGY TAGEWY TOL dUVOVTHL V& GUGGMPEL-
Yoty elg Gpropévny meptoxhy Spethovy vi eivon &ml paxpkg ypovinkg mepddoug wPAXTL-
xo¢ owadepd. Obtwe of dorduol mod mooxbmrovy dmd iy uédodoy ravryy dvvavrau
v, Ingpdodv s uérpov ovyxgloews T@v Textoviedy dvvducwy mod dpody &is meguo-
x0s Tijs avris dmpaveias.

Emt 17 Bdoer tiig pedddov Tadtne e0pédy, dTi ) ceropinn Suvapiedrng Tob
EXhqvinod ydpov dvépyetar elc 119 ceiopode 7% peyédoug Tov aldvat.

Tepaitépw Sk v Aemropepeastépay mapaxoroddnow THg Sxdetwobong xuvi-
CEWG TGV PNELYEVEY TERLaX®Y XAl TNV TOCOTIANY EXTIUMGW TGV TEXTOVIXGY Qovopé-
ywv, T& 6motx Spoby elg puxpdrepx TuApata Tob EXnvinod ydpov, Supeédyn odbTog

Sk Tob 38° mapadhAlov xal Tob 24° peonuPewobd eig 4 tox pépn. 'Ex Tic yapToypx-

1 Meza v Exhuoy to8 cewapod tiig 9 "Toudiov 1956 23elydn, 8t t0 péyotov woodv thv EAa-
oty Tdoewy mod dbvatat vo cusswpevdi els tov ‘EAAnvixdv y@pov elvar xata moAd peyaditepov
Zxelvov mob dpywds Zyéveto Sompoactids dextdv. Oftwg | ypappn Fhaylotng cuscwpeloews Elaoti-
%@y tdoewy dpelket v& petatomod mapudMihwg pog Ty ypappiy peylotns cusowpelocws xatd mo-
adv TotoUtov, dhote va dvatar va mepthdfy xal thy sty dvaxodpioty wobd Eenuetddn xatd Tov
getapoy 80V peyédous (Pasadena) tiig 915 *Tovkion 1956 (360.7 N, 250.9 E). To adro loylet xal St o
vottoavatoAudy Tpiipa elg 0 6motov 7 xapmihn ExAlcews ciye mposeyylser xata to Téhog Tod 1955
Ty ypapkpny peylotng cusowpedoews EAaatixdy tdoewy, "Abov onpedoewg elvat, 8Tt xal METR TOV OEL-
apov tiig In5 *Toukiov 1956 af xhloctg T@Y ypappudy oveowpedsewg mapapévouy af adtal. Oftwg of Ba-
Fpol cewapinils Suvapixdtntog mod mpoxdntovy Ao tag xhloeg Tadtag EaxcAoudolv vé laydouv, xat’
dvtideav mpde Tade dpudpods cactaprdtntog» ¥ «elduily ceopxdTnTogy T «TexTOVIRTlg pofier, mod dvTi-

atotyody elg T& mpd Tod cerapod tiig 9n5 Touklov dvepyeiaxa Sedopéva.
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PACEWS TAPX THY AVATAAGTIXGY peTaTomioswy, ai 6mwoiat EAafov xwpav elg ExagTov
g% TGV pep®dv TodTwy, ebpédn Tt N osioped) Suvaprdtrg ExdaTou TodTwy eivar ai-
odntide Sidpopog e SuvapnbtrToc Tob EAhouv. Oftwg ebpédn i «) H cetopunh
Suvapindtne Tob PopstoduTinod Tumatog, T0 Gmotov GpileTar HmO Tob 38° wal 42°
mopaAAfdou xot ToD 19° xot 24° peonuwPevol, avépxetar elg 39 ocewospode 7O peyé-
Dovg wov aldvar B) 7 ceowny Suvapmixdtng Tod PopeioxvaTolinod TEARETos, TO
6motov GptleTor Hmo Tob 38° nal 42° maxpaAdAlov xaxl Tob 24° xodl 29° peonpBpwod
dvépyetar sic 25 oaopode T peyédoue Tov aldvar ) 9 oetopd SuvapmdTng ToD,
VOTLOJUTIXOU TpAKXTOE, TO Omolov GptleTar OO Tob 34° xal 38° mwapadldilov xal
Tob 19° %ol 24° pecnuPowol, dvépyetar elc 17 oewopode 7°° peyédoug wov aldve '
) % oelopued Suvamrdtng ToD voTOXVATOAXOD TAmaTos, TO Gmoiov GpileTan OO
Tob 34° xal 38° maxpaAlfdov xal TOD 24° xal 29° peonuPewvod, dvépyetar elg 56 oet-
opobg 7% peyédoug Tov aidve. ObTtwg 8x Tiig dvwTépw avalioewe mpoxdmTer, GTU
7 cewopy) dpdots &v EiAdde Soiletar xavo. To oy meplmov Amd )y ceiomuxny
dpdow ToD voTLoavaToAxoD TUNUATOS TADTNS.

Ieportépw éx tiic xaxpToYpapHioeEws TOD £ldoug TGV Getouby, of Gmotor xodopi-
Covy v cewopméTyTa TiHe ‘EAAdSog o Tob 6°° peyédoug xal dvw, mpoxdmTel, GTi:
®) 9 ocewopixdtne Tob PoperoavaTohixod TpApatoc Speiletar dmoxhelsTinGg el ol
opode Empavelne P) | oeopwdTng TOD voTroavaTohxod TuAmaTos THe HKAAddog
dpeiderar natd TO peyahitepov pépog elc oeiopode Bddoue y) § oewspny Spdois TOb
voTtoavaTolmod TuApatos @aiveTar, 6Ti dieyelper THV cElopyy dpdow xal elg Te
Ea Tphpata Tob EXdnvinod ydpov: 3) ai meydlar dvepyol ceiopxal weplodor, ai
dmoton Eupavilovron elg Tov Eldnvindv ydpov patvetar, d7u dpyilovv pi ceiopobs Bé-
Youg ®, dnAady 1) cewomxn dodos & 1 ‘EMnvind ydow @aiveral, dr dieysipeTa
ano dvvdues, ai dmoiar Egovy 1y Edpay 1wy ndiwdey Tob Ynivov @lowod.

"Afwov onueuhoeng elvat, Gti: «) oddele oewopmoe peyédovg 5 ', A peyahuTé-

1 H zaybtng cusowpedoews Ehaotix@y tdoewy elg TOv votioduTixdy Topéa, g paivetar dmo Tiy
makatotépay cewapxiy Iotoplav Tig meployii, elvar dopalde peyalutépa Exefvns mob mpoxdmret dmd
0 dvepyetaxa dedopéva tiis ypovixiis weptédov 1910 - 1955, Eldixditepov of mayxdoptor aeiopol Eviix-
péaou Badovg tiig 11 Adyodatov 1903, peyédovs 8 4/, — 81/, (Evwalov peyédoug 73/, + , Gutenberg,
1956) xat tiig 27 Adyodotov 1886 Omodeixviouy, &ti xata macay mdavdmra 6 Emdpevos oetgpdg, pe-
védoug peyahutépou ol 7, Sdov v dvapéverar elg TOV voTioduTixov Topéa.

2 Tob peydhov cetopixod wapofuopod g 9 - 12 Adyoldstov 1953, mobd EednAdidy elg wyv me-
proyiy t@v Toviwy viowy (3801 N, 200.8 E), npony#dnoav 3 csopol, Badovs 100 yrdeop., tiv b
’Ampihiov 1951 (3705 N, 200, 2 E), tiv 24 Adyodotov 1951 (837°2 N, 2009 E) xal 7ipv 9 Maptiou
1952 (38°.0 N, 200.8 E).
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Fig. 2 — Strain release as a function of time for all earthquakes with M > 5 occurred since 1010 in the four sect:

the meridian of 24° E.







S = strAIN - REBOUND (xC)

M»f o~y |
~

%%A 2 o

¢
NG

P a :
i i, |
e

Ty & i o

I

SHALLOW DEEP MAGNI-
SHOCKS TUDE

Fh_gh |
7 =77
6 —6.9

S = straiN - reBound (xC)

TR A N

1910 1920 1830 1940
19° YEAR
Il

Fig. 3 — Strain release as a function of time for all earthquakes with M> 5 occurred since 1910 in the four secti

the meridian of 24° E. (After the Earthquake of July 9, 1956).







MAGNITUDE

SURFACE I DEEP

SHOCKS

with M> 5", occurred in the Greek area since 1910. Disi

w and intermediate shocks

Fig. 4 — Shallo

the hellenic structural arc.







SZYNEAPIA THX 14 IOYNIOY 1956 378

pou mopeTEndn péypr ToUde évtog THg xpusTallooyioTdSoug pdlng Tdv KuxddSwy.
T& Sprx tHg wdlng Tadrng (Renz, 1940) gaivetar capde xadoptlbpeva dmd xpaome-
dunag Eotiag, xatdk TO wAsioTov petplov Badoug cetspodloyndc 8¢ @aivs.rat, G ol
) viisog Tnapla dvihner elg thy palav Tadtny B) ai caopxal otian petpiov Bddoue
(Gutenberg - Richter, 1949) oynuatilowv &v 16 Fidqvind ydpw wpixv vofosid
Ldvy, mapahhnhov mpdg Thy YvwsThy (dvyy foxietelwy Tob Notiou Alyalov (Kte-
nas, 1935, Critikos, 1946)- v) Téhog, xat& T6 1950, éve mapetnehdn  weyohu-
Tépa &m0 Tob 1906 cewopind dpdoig &’ 6hordipou THg I'fic, 7 cetopnd Spdoie elg Tov
‘EXnvindy xGpov fto elg 16 Ehdyiotdy T

‘0 ovyypapevs slvar droyosmuévos sis oy Pondor od ’ Eoyaocrnoiov Seiouoloyias *. Smvp.
*Adavacdémovioy die 1as Emowxodounuixias maparyolosts Tov dni tijs dpyacias Tavrys.

SUMMARY

Assuming that the rate of strain generation and the total amount of
the strain which may be accumulated in a given region remain fairly con-
stant during long periods, the slope of the line of maximum or minimum
accumulated strain on a graph of the accumulated increments plotted
against time is a measure of the seismicity of the region. If tanw is the
slope of the line of the maximum or minimum accumulated strain, o the
length of the time unit and b that of the strain-rebound unit, the formula:

No
S = p - tano

gives the maximum of the strain-rebound units which may be released in
a given region since the time of zero strain in N time units. Presumably
the number given by this formula is a reliable measure for comparing the
seismic efficiency of active regions of equal area.

The proposed measures of «seismicity» or «specific seismicity> or
«tectonic flux» or ¢seismic efficiency» depend greatly on the accumulated
strain at the beginning and the end of the period on which the measure
is based. Since the accumulated strain is never or rarely equal at the be-
ginning and the end of a given period in every unit area, the rate of strain
release calculated by the proposed methods may fluctuate between zero
and as much as T times the rate of strain- generation in the correspoding
area, where T is the time required for the accumulation of the maximum
strain without any relief in the meantime. The slope of the line of maxi-
mum or minimum accumulated strain is actually related to the constant
rate of strain generation and gives a reliable measure of comparison for
the geologic processes of mountain building in regions of equal area.

On the assumption mentioned above the Greek area limited by 34°

/

42 29
and 42° latitudes and 19° and 29° longitudes l N34 Elz} is efficient for
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119 earthquakes of magnitude 7 in a hundred years. In particular, the
northwestern section limited by 38" and 42° latitudes and 19" and 24°

b

. 42 24 | s . "
longitudes \ N38 E & } is efficient for 39 earthquakes of magnitude 7 in a

hundred years. The seismic efficiencies of the three other sections of nearly
42 2] 38 24 ) J 38 29 .

equal area { N38 E24 (1 N34 E19 [ Ny, E24 | are respectively 25, 17

and 56 earthquakes of magnitude 7 in a hundred years. Thus, the earth-

quake activity in the southeastern section is nearly half that of the whole

of the Greek area.

From the distribution of the earthquake foci in space and magnitude
it appears, that: a) the seismicity of the northeastern section is entirely
due to surface shoks; b) the seismicity of the southeastetn section comes
for the most part from deep focus shocks; c) the earthquake activity in
the southeastern section induces the seismic activity in the other sections
of the area; d) the periods of greater seismic activity are initiated by deep
focus shocks, i.e. the seismic activity in the Greek area is induced by pro-
cesses occuring under the earth's crust.

It is worth noting, that: a) no shock large enough to be recorded at
distant stations is known to have occurred in the Attica - Cyclades’ crystal-
line mass. The margin of this mass appears to be fairly well marked by
earthquake foci. Seismically the Ikaria Island belongs to this mass; b) the
deep - focus shocks originate in a narrow arcuate zone which runs close to
the known volcanoes arc of the South Aegean Sea: c) finally, in 1950
when the earth suffered greater shaking by earthquakes than in any year
since 1906, the earthquake activity in the Greek area was at a minimum.
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