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:::lU\l\J.\BY, - 'l'he "oJl('e per year" carthquake Jl is a llIorc rclinh1c 
lIIea~lJrc of ~ei~micit.y t.lJan t.he {'on~J.ant (I of the N(JJ)·relatioll. 'l'llc'' OIlI'C 
pcr year" eart.hl11wke J! i.~ eonj,rolled 1,.\· t.1Ie period of oh.<crvation illudi 
Ic.~~ t.lJan j.Jle (,Oll~j,nllt n. ,"ci~mieit.y deril'l'd frolli a salllp1c of a short. period 
of ol,sen'at.ion illal1eqlJat.e at. the larg-e~t lIInglli t1Hle~ lllU;' he al. lenst haH 
a~ llIlwh slIIallcl' tlWll t.hnt we gei. frOlli a salll111c eOlll]!lete oyel' ali ~Ij()('k.~ 

]'fwor,lc,1 in a long ]!eriod of oh~ervaj.jon. The lowel' bellding of the ~j,rllip:ht 
lineH repre.~elltillg (,lIl'1'e~ of t.lle forlll log S = a - bJl is rowlihollC11 h~' j,llC 
,Ietedioll j,hre~IIOI,I. The llIaxilliUlIi JIIagllitwle threshol,1 is hlllc dcpell<lellt. 
~horks a~~oeiatc,1 wHII 01,1, tl'lIn.~\·el .. ~e doo]!-~eat.e,1 lincnlllcn\.s in t.he area 
of {;l'eel:e nrc l'cInt.iveIy great.er lmt le.~8 frellllent thnn tho~e geuetieally 
,'oIl!H'd,e,1 \l'HII lon,!!;itudinlll strudllrnl feahll'l'~ of tJ.e urcn. 

nL\.~;;t:::-;-TU. - La ,II l'l'Iati l'a all'" O!wt' l'a /lt'a!' /'a!'l"qun/,;f!" Ò lilla 
llIi~lHa Ili .~iHmiciti. più "iellra di quanto llOll lo sia la (:ostante n dclla "13· 
lazione .LV(J!). La .11 ;; (),u:e l'H ,I//'II!' f!nrl1lfJ1u/kr" tI stat.a COII\.rollata 
pcr 1111 periodo di o!;serVaZiolle lIloJt.o l,iii pk1'olo Ili quello 11.~ato per la (:0· 
Rtan\.e a,. Ln sislllieiti. dedotta ,la 1111 perill<lo {'lIl11]!ione ,li hrevc ,Illra\.n, 
iwmfIiciellte per le piil graJl(li lWlgnitmlo, puù {'HHere ]!il'l ]!i('('olu Ili allllello 
la meti~ di 1J1lella riral'at.a da llll l,eri odo ('ampi')jje l·oJII]!let.o. l'olll]!relldellj,e 
hltte le Heo.~~e registrate dlJrllllte 1111 lungo arco ,Ii tempo. La llIillore iII. 
dinaziolle ,Icllc lince rette clle rn]!]!reSeUl-allO ('l!l've ,1t:11a forllla log N 
n-b.1L Ò 1'(lll,li1.ionaJa ,Inlla ~oglia (li jwlivi(hJa?ionc ,Ii .l!. La ~ogliu in 
I·OITi~poll<ICll?a ,lei lIIa_~~imo ,Iella lIlng-llihulo dipellde dal telllpo. Lc Hco.~~e 
a~soeiate ai lineumellti t.ru~vcr.~nli, in~c(liati iII profOlHlitil nella 1.01la della 
Gre('b, ~OllO relati"alllclltc piil grall<li, ma. mCllO frequent.i di quclle g-elleti 
('umellte legate ai lineamcllti 8trut.t.urali 10llgitudinali ,Iella ?(Ina ~t,e~M. 

(~) ] Jire(' t ol' of XahonnI 1.)],.,cn'utor.\' of \thell~. ~ei~JlIolo)..:i('al IlIstit,l)t\'. 
AtlWll~ (Greoce). 



:w A. (:. (L\L\""I"'!:r.O~ 

l',THO 1'1 't>n ()". 

Ea,tthqm.ke l'''qUeIWII~ a,rH wcll kllOW11 to l'xhihit tI\(' l'elal,iollship 

log- X = Il -11.11, wlwrc.N i~ t.llP 11uml)!'[' 01' eatthqlll~kcH wi1h mag-ni­
tudc gl't'a.t,er thall ili' equal t.o .1/, Il aml li arI' ('Oll~t.alll for a pa rt.i('llbl· 

,~(·ql\ell(·e. 

'.l'ho pa,ra,mptt,1' (( ([l'pPlld,, IlIl the ley"l of thc sci,~mi(, ;[.('tiyit~' IWI' 

llllit ,u'ea ;),I](l ullit time ,~Il([ Yll.I'ie~ thrrcforc frolll ~eq\lmwe t.o ~PqllPtI('P 

~lL:('ordinl! to the sir,e of t.he al'''a i11yolYPtl a tHl t,he pl,!"io(l of 
ol),~(lt'YaLioll (;, ~ ). 

'l'hcrc i~ c'VidcII"l' tlLa.t. the para.meter li dplJemis hrg-el,\" Otl tlw 

stress, t.hc ~t.re11gth ,~ml tll(' hOlllOg-"l1"it,.\" of 1 bc l'tH'ks in t.lw fo('al 
;\l'ea (1",~I), 0[' t.he ,Wll['a lll) focal ([Cpt.ll 01' tl[(\ pa,l"thqua.ke~ (',ollsidm'­

cd ("'). 'l'hc rej)ort.cd Ya lues of li usuall~· Ii" het.wooll 0 ,5 all(l 1.;)('), 

hut. for a g-ive11 g-eot."'dollie ll11it. there is ilO llml'ke([ .. ha,ng-e of li with 
thc timc or tlLl' tlllmbcr 01' ~IH)('ks (",11,1"), 

' l' lw lillE""I' r"lat.ioll~hip pXI)]'e,~~Il(l hy the fores,~id eqlll ~t.ioll hol(l~ 

for CYCl',\' l't'l!ion, ~mal1 or h rl!e, huL l'or sll\)('k~ of a· ('ertaill lll: ~g-llitll([C 

l':wge. ' l' lw 11umhet, of ,~h(wh lwlow t.he lllitlimum a.lld O\'et' t.lL(; lll: ~ xi­

llllllll lll: ~g-tlitlltlO t.hrc~holti l'or a ginm a n lll. i.~ hlS,~ t.hall ex:pe(·t.e(! hOlll 

extm polatillg- the \og-i\' YlWSIIS J[ eurve, 

'l'he lllillillllllll a·~ well a·~ t,ho maxilllllm Ilml!l1itU(!e t,hrc,~ILOI([ l'or 

: ~ l!iw'lI a,['{'a is stt'Ollg-l.\" l'l'lMed to t,he ,~h'css l'a hI ,"IlEI t.he mE;wha llì('l.1 
1)]'OJlIIl'tiIIS of tlw 1lH'([illlll i11 tllll f(w,"l J'el!ions 01' Lhc a.rea (lO) , 'l'hu~. 

LIte lllillillllllll a ml Lhe llla xillllllll 11ll11ltlil1ltlp threHhold l'or a giyclI al'tlll. 
mig-ht. h(l ;), ~eiSllli(, feat.ure of the area , 

III lllost, reg-iotl,~ 01' t.lte E: ~rLh t.llll ret.ul'1l Iwriotls of Ilmjor e:wth­

quake,~ a m Yer.\" IOl1g- : ~lld t.lw m a ximlllll lllag-lIihllie t.hl'e.~\tohl : ~ Jlpearctl 

in ['elat,h'cly shorL perio(L.~ of olmeJ'vatio11 ('alltlOt he 'o fp;),hu'e 01' thc 

regiotl. 'l'ime ,~ample,~ of gl'{':~ter th: ~11 500 t.o 1000 ycar,~ a re IIlwessary 
t,o llstablish tlw lljljlll[' lillliL (~)" 

011 tlw (·,Olltr',U'.\", the retm'lI pcrio(ls of millor sho('ks :~l'l' getlemlly 

,~hort, ailli the lllillillllllll lllag-11itlltle threshol(l of '" ~iYell reg-iOiI oh­
seJ'Y{'(l ill ml,"tiyel.\" ~hort period~ 01' ob~et'YM. ioll lIlig-ht. he a fe: ~t.ll['{l 

of Lite ['l'gion, Jt iH. howeyt'l'. to he llotell, th: ~t, Uw lllillimllllllllagllitulh, 

t.lu'eHhold oh~lwYI'(l ill a g-iyell a rt'a, tll\lll'llds a· gt'Ca t. (leal on t,llll ,~I'llsi­

lh"it~- 01' tlte Hl'islllog-mjlb,~ : ~ lItl lhe llllllllj('I' of ohscrYillg- ,~tM,ioll,~ in 

lhe :~l'Il'". lI11der theHIl (·.()]l(litioll~ it iH lmnl to ,~a.\" tlmt tlte llli11imUlll 

1Il: ~g-lIiLlIll(' lhl'l'sholtl ohsl'rn'([ iII '" g-ivcn reg-iOiI i~ a s(lilillli(, fca ture 



)!1l'I)!U)! .. \~I) ~IAXI.\lU.\l .\lA<;'ilTUI>E TIJHESl1nLI>, J.:'l'C. :ll 

of 1I111 regioll, l!1lI('~~ wlmtev('.l' ilH'rea»e in gen»itivit,v of the ~ei~nlO­
gra.phir:. stations rloe~ not, rp~ldt in lowtlrillg t,lw level oj' tI\(; oh"elT('Il 
limit,. 

In tll(' pl'(,~{lllt. paper all H-ttelllpt is made to lind ont if t,hp minimulll 
llla.gnit.lIrll, thre,~llOlr[ ohi!('l'v('rl ill t.11!' al'E'a· of ,\tt.ir'a i~ "trmrh· Pllongll 

to be r'OlI"irlr1l'{id a fea,t.\ll·I' o[ the a,rea. 'l'he l'dllrn pcriorb or majol' 

Ilal'tluJlmk('~ in tlw area oj' "\tt.ir'a a·l'e too IOllg (") to :~IIO\\' a 1'('.lia,hlp 
detel"lllination of Ihe maxillllllll llmgllitllr[tl Ihl'e~lIolrl Ihat ('olllrl 1)(\ 
allot,lIcr fl'at,llm oj' tlw area. 

'rlw ama llnr[N ilrV('~t,igalioll i,~ lo('aterl Oli t.lw 1l00,t,II\\'{l"t, lll:l.rgill 

o[ tlw "\t.ti(O-( ',nobrli('. )Ia.~sir. Tlw :~gc of the ('rystallinc l'lll'k sel'ies 

n~llge,~ frolli pl'I'-('al'b()llif(lrOll~ to 1IirlrUe-('arhonifm'ol1" (!ti), :md 0('.­
(':~~ionally IIp lo ('1'('\:1('eOIl~ (1'), 'l'Ile ('l',\',,lnlliIW 1m,,(llllcllt- i.~ llllr'Oll­

rOl"lllably ovel'!ain hy Cppcr P;1hwolooi(' ~('Ilinwnt,:~l',\' rOl'ks. Tlle )Ie"o­
looi(' ,~erlillll'llt-" al'(' 1'{\I)]'{\,~{illted by the '['t"ia,,,~i('- ,~~-,~t.(,.llI alll! lie nl](,OIl­

forlllahl,\' Oll thc 1':~b('olooi(' "cdillWlll,~ (Il), 

','Ile 1l00t,lwt"ll enrl o[ the Atti('-Crdarlil' )Iassif I"epresellt~ tlle 
llwt-alllOl'phi(' l'Olll,illlmt,ioll of tlll' en .. ~I("'ll I-lp]]mlÌl' ~olle e,IJ). 'l'hp 

('I",nt:.llilW Im,~(\nl('nl, is t,hl' ('OmlllOIl hanl l'ore o[ all the ~erlilll('.llhH~­

~I'l'i('~ of ea~tel"n Gl'(\('('c. 

'l'Il(' ea~t('l'll 1[E'Il(lllil' ZOlle, a.l~o kllOWIl as ,SuliJlclaHOllif Z(J/H', 

S\ltT011lHb t1w Atti«'-(',Y('ladi(" :\[~ .. ~~if or t,he l'l'lar!nllic ZOlle, Tll(' t:\nh­

pp]ngollir, ~olle, whi('h (1U1('I'OP~ ill 1lI0~t or t.he (\llYirOlllllelll~. l'OIl"i.~I" 

o[ lllCt,:~lllOl'I)llO~Prl allrl llnllwt,:~lllorpllO,~cl[ ~ediment,:~l".l' allll volr-:~nil' 

l'O(',];:s l'anging in :~ge frolli Pel"tllian to l~ppf\l' l']"{\hw('on,~. 1lo"t or tlll' 
~olle i~ 1'('I)]'{\,~ellt('.d h~· a thkk ~('l'i('~ oj' altel'llating ~('hisls, ,~anrblone~, 

('hel"t,~ :~nrl ]imc,~ton('~ int('l"bcdrh'd with :~h\lnrlallt, oplliolithÌl'. (,lrn,~siYl',~, 

and l:PPl'r ('l'('tal'('OIlS Hysl'h, 
','Ile ZnllC nt 1'lIl'dlll' is 1'(\Pl'{l~(\llt,lld ill a sllIall parI, of Ihe al'(';~ 

(lsbnd of t:\k~TOS) h,\' ('PI)(,I" J\lm,~sil' ophiolitcs \lnrlel"laili b~- lilll('~tom's 

of "'l"i:J..,,~ie to J\ll":~~~i(' :~ge. 

Fig, l slIow,~ pOl'liOIl,~ or t,1IJ'1\(, ollwl' S('I[illl('lllat·~· seri('~ limI 

pa,rti('ipaLc in lite [:.!rri(; or th(' a·rea: 

a) TI\(' ZOi/f' 0.1 Pm'/iII.I'.I' with l~]ll)('.l' l'alH-eolooÌl'. Slldillll'llt-~ :l,IlI[ 
ll('l'it.ir, lilll{l"tolle» n~llgillg- in agll j'),()]]l 'l'l'i~ .. ~~il; t,o l'a!a('OeClll1, 

li) 'l'he ZOIil.' 01 l'indll,,~ \l'il,h ll\O~lIy ah,\'~~ml scrlilllont" or '['t"in,,,sil' 

to Hm'elle age, 



.. \, 'l, nAI.,I\'>I"'\'LOS 

l') 'l'lUI hll/lf' Il! 'f'ri'lf!lit:m Irilh llI'l'ili(' lillll'.~1-01!1'~ of Tl'iH .. ",.~i<- to 

::\li(l(ll" EOI::I'l\1' OYl'l'laill h.\' Il.\'sl·h (l'pp!'l' l~ol'el\l' to Oliglwl'lw). 
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t<'ig-. 1 - i'lrn<'111ru1 mU1' of ne major regimi of A 1Iil'u, 
ufter ,I. BIIl"JIO\'a~ (]fl"iOj 

I<'ohlil!g ;~Il(1 \l'w,hran[ thl'll~tillg il! ca,~t(,I'Il (~I'(lel',I' lwga.1l il! .\Ii(l(lle 

.\ll'~o~oi(· to Jj; ~h' (~1'!'11WI'OllS alld (',olllilllW(1 to ::\li(WBlle (1.2.1,J7.~2) . .\t 

llw ('Ild or ()ligO('('llt', i.o, l1ftl'l' tlwllla,ill .\lpiliP OI'og'I'l\,\', t11c t.opol!mph.\ 

of tlte a,I'HI, wa-~ g1"(,;~tly l~ltr,I'C(1 h.\' l'iftillg' a,IHI sllb~i(lt'IH·C. 'l'h" {tHlf 

or {'Ol'Ìlllh ;~1l11 Al'go~, l,Ile ~aroIliko~ {}IlH. flw dla,lllll'l~ oi 'l'rikkl'ri. 

AtaJa.llti ;~l\ll Emiplls. a-s \\"l'l! a~ tl[(\ ha.sill.~ or ThI'YI'~-Kopais, Atti,,;]., 

a-Ild Ll'llllli,Ht . .\J!l!;~ ill Ellhoea, lslalul \\"ere iOl'llH'd h.,' ~"iIWI'I!{' ;~l\ll 

po~t-?li\lI't'l\e Ili~h)('atioll. Sll1dlo\\" parl~ of gmh('Il~. l'il' t vH,I1t'.\'~. falllt" 

hOlllllll'd lJH.Nill,~ a,IHI eloll)!ate dO~l'd depre,'miolls lhHH iOl'llwd "(\l'e 

lillt'll HP li,\" illll'l"I'lmll)!il!)! ~tl'l\ta- of 111lWly lillH','dOIH'S all(1 lIlal'1s 01' 
:\1iO('I'll\' a)!1' as \\,1,11 as ~a']Hbtolle~ ;~lul ('ollglol!lel'at!'~ of J'liO('I'IW a,lld 



pa.1'1I.I· l'll'ishll'Clle agI'. Latpl' QUMl'l'llar.\" ~tl',bt,a. or 1'('(1 al"!!illaN'oll,-; 

h(l!\~ illtel'h('dded with I·OIIg-IOlIlIlI·atp.-; 1\"('1'(' d(·]lIJ~itell. [Il 1111\ rootlli11..; 

of tl1(\ lllOI11l1aill.~ t,11I\ .\.lluyilllll ('IJlI.-;isl.-; of 10o.~fI ..;a,IlIl, l'ellhle.~ alli] 

(ll't,l'i tll~. 

Quall'I·llal·.I· "\'ol(',a,lIi(' 1'111'1.:.-; a,l"!:' ]H·l·,dOlJ1illa.llU.I" m':]lo,-;cHl ili the i.-;la.llIl..; 

or "\l'g-illa a,llIl POI'O~ ,bili] ill 1111\ l'{'llillSUJa. or }lflthalla, 'l'Ile }lllthallH 

\"01(,,1110 1\'f1S Htil1 ,wtive iII :!~:! B.C .. 

('ollsi<lemhle (](\yplo]llllellt I)f verti(',b] alld st1'il;:(\-,~1i]l !'aultil\g- rol' 

a dif\lalW(' or ti,) kilollld('l''-; wa,~ o))seI'Yl·(l ili the an'a or .\.t.ahllti ('lmllll('1 

(]millg- tlw lilwl'i.-; ea.l't.hqllakn ili 1~0·[. 

11.\ TA, 

lIa1a lIsl'd l'm' 111(\ a·]lOye ont.lillo<l f\twly [1.1'8 li~t{'(l ili two ']'ahll',-;. 

'l',1hle 1 [ ('oll..;iHt.-; of ea.rthqllake fo(,i lhal !Ia.vll hr'('1I ad,iv(, f\ill(,(' lHO:l 

I\ithill a di.4all(·e of 100km ol' AtlwlI";, Da.ta. ('O,"(,l'illg- tlw l'l'l'i od 

lHO;) to 1!J;)(I W.\I'(' ta.k('11 fl'Olll a 'l'ahl{· ]luhlishe<l h,\" tlw authol' iII 

l~Hi~{. 'l'lw Ilata or tllll l'l'l'iod 10;)l to 1!W4 W('l'(' takl'l1 fl'Ol1l ali 1111-

plIhlislwd ("1t,a.log-ue or Hluwk.-; with J/ ~ 41 /" IWNI1'1'fld ili (T1'('twe ,-;illl'C 

1051, 'l'Il(' r"wt,!Hl1wke rod t,ha·t Imyp I)('ell "d,i 1"(\ .-;i1l(·(,I!Hi;) WPI'(' 

('olll]lil{'(l rrOlll thf' Utì('Otì (',mb of l'n·limilla.l'.\· df'h'TlJ1illalioll of 
(·pi(',{'lltpl''-;. 

'l'allltl [I [ (,Oll,-;i~t,-; of ('al't,!Hl1mk(',-; 100'a.fed h.l· l1w i\atiollal N(,i.~-

1J1010gi(,al Rta.tioll.~ Xflt\\ol'k withill a· di.-;ta.III'f' of 100 klll of Alhf'llS 

OV('.1' a .1-3'(',11' ])(\riod, Jnl.l· l~Hi:l t.!mmg-Il JUIl() 10HH. 'l'Il(' (lab1 W('I'P 

t.'bkell fl'olJ1 1.111\ lllOllt,lll.\· Pl'p1illlillal'.I· ll1111f'lil1'-; 01' Athell..;, AlllJw.gllitllllf's 

ili 'l'alllfl lU Wf'l'fI (,a]('lllatf'11 frOlli the maxilllulll tml'fI a.m]llitude.-; 

1'f'(',o]'(lod hy lll(' Ht,11Hl,nd ""ooll-,\lld('I'SOll illsl1'Ulll(\1l1s al ,\.thl'll.< 

'l'Il(' dala of 'l'a·hlr, [[ 1 \\"1'1'1' ('olllplr.teli h,\' ('IJlIIpilil\,!!: a) l'l'OIll the 
\Voo(l-AIl<l('I'SOli 1'('('Ol'ds ,111 Im'al .-;hl).,],:,-; tllat, Wr,I'1\ llli.-;~I',d (]lIl'illg- llw 

1'0llt,il1l\ ])]'O('{'lllll'l', a·lld h) fl'OJn Br.lliol1' 1'CI'01'1].-; alI 10(',11 ~l[(wk.-; tha,t 

W(,1'e Illi.-;~f'(] hOIll tlw n'('ol'dillg's or thl' \Yood-.o\lId(\!',-;OIl il1~tJ'lIllll'llt,,-;; 

the lllag-llit\l<l('~ \\'{',]'(' ("1k\lla·tpd fl'Olll Il](' lIIaXilllll1ll tl'a.(·e amplit\llies 

of thf' Bl'llioH y('.1'1i(·a·1 il1stl'lIl1WlIt 1'1'1l!wfld to tlle 1'{''-;]lOIl,-;(1 01' lll{' 

\YOOd-.o\lld('.I'SOll illSt,I'IIllWlIts o]ll'l'atfld ,1t tlw SHoIll(lI(watioll. 'l'lmma.g-­

lIil\1de~ as~igllf'(] fl'OII1 tlw tl'f\f'('~ or tlle B('.I!ioIY 1'('I'(Il'II.~ :1],(' J(l~s ;j,I'('lIl',bte 

.. w] 1"11(' g'l'o\l]l of millO!' ('1I1,thqllakl's ma,\' ill(']1Hl(l ~ollle I()(·al r]1Jn1'l'.\" 

hla·Hts. 1<'01' !H.('].;: or l'OOlll tllf' e.a,taloglw 01' 1111' ~lIpplrlll(llltal'.\· data 

is 1I0t jJulllished, 



l )ata ]lI'ior to l SO,) aro .~l);~I·Ml; thorofol'e, st.atist,ks fin"! Iilllit.ed Lo 

{lll' ]ll'riod IRO;"j-l!Hi!J. Dnring- tho .L~O-year iIlhll'va,l, lRO,)-I!Jti9, Llwro 

\\"1'1'0 1'(1h'a.~('d !rom ,), {ol,i, ,rit.hin a flistaIl('.e of 100 km fl'om li thell~, 

SAMPLE PERIOD 

, 805 - 1969 
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· · · • · 
o • 4.5 - 4,9 

O • 5.0-5.4 

O • 5.5~5.9 

O • 6.0 - 6.4 

o. 6.5-6.9 

o. 7 o - 7.4 

o. 7.5-7.9 

". ,,'IO" ". ,.. 
" 

, " 

O 
--O---tOD~'" 

". }]'10' ". 1.'10' ". 

l<'i~. :2 - 1';arLhquakc epiecutel' lllap of UtO nmjor regimI of ,\.tt.ica fnl' 1-ho 
pOl'iotl lSU5·l!Hì9. 

l, Hll()(,k,~ lI'it,h 11[_ J.,).-i.!l, 27 "lllWkH wiLh Jt-- ;"j.()·;).4, 18 wi/..h 

.Il ."i . ."i-;).!l,:-) witll J[ .- O.O-O.!, :i witl! JI = li.,)-O.n, ~ wit.h 

.11 .o-'.! 1I1ld 1 wiLh 31= 7.,)-'!1. In il ta hnlar form we ha,'(': 

.lI J lit " ;'") 1,/ l " I il /" ; ,I i ~ 
x,"" llHi ,)!I 3:.! H 

" 
Il 

}tI " Si-\ j O. ,1-!l:.! " . :.!1i7 " JlH " .0:)0 " .025 " .001' 

l (II! XI ··0 . (I,)n - O,:iIO -o . ,"), cl - 0 .n:33 -l.;-W] -l .H02 -2 .078 



MISI.II.U.II .·\1\ 1 .IU;(I.IIU.II .IIAG-"I'l'lIDE '['IIJH;.~IIO'LD, ETC. I., 

ili 1:20-~-(Ji ~ r pori()(1 anll pel' Olle Y(1IW, l'e~}l0l,tivel,l', 'l'heso vallw~ lit 

l'n.11wr ('loRely to 

lo~ XI ~ - ($.0;) -=-= O.ll) - (O.lii --+: 0.(0) .1[. [l J 

Jj' W(' Ilrop t,lte 'ya.luo:,; fl)(' .1[ < fili ., we li11(l: 

IO!2:1{, = ($.;);) ±(12)-(O.i·l ----:-; O.(3)Jl. l'] 
'l'h(, lij,ting' i.~ bOltor, Imi, Ihe ('hl]'Il/2,'B of b i.~ withill the lilllit~ or eITI)(·. 

li we j,a.ke illto \'Oll.~iden.tion ollir the Hh()(·,k~ with J[ ? ,/1/, O(··(',HlTed 

withill :. di~t: .n(·o of 100 kll1 frOln Athell8 during the lleri()(IIU;)O-l!)OU, 

we Imve 3~ ~h(wk~ with J[ = ~. ;)-·1 H, 1;.~ '\'ith .l[ = .').0-5. -l, !) ,\'ith 

J[= il i)-:'I.\l, 1 wij,h J[.= O.O-H.I I].IlIl 1 with .1[= U.f)-I;.!!. lf 
Il'(' dmwte by ],'.10 a,lId ],' 1 the nlIllIbPI' 01' .~h(l(',k~ 01 1l1,q~11itHd(, ;1/ or 

i.!:rPi ~t-(11' in .JO-yPl),l' pel'i()(1 1,1111 per OliO yei ~l', l'B~ped,ivBl~-, w(> lmv(\ 

;1/ ·1 1 /2 5 f) 11. li ( jl l ~ 

K~ o ;)Ij ~~ 11 , 1 

X, l .10 " . IHl " .~i.') " .050 " .O2!) 

log K, " .11 -0,22 -o . ;)0 l 30 .UO 

'l'hl' (Ial l]. 1'01' thi,~ pel'iod fit to 

IOi!: N, = (.1 . .'~O + 0.11:\) - (l .00 ± O Ot-i) J/ . 

' j'hero i,~ !lO\\' :\11 :\ jl}ll'o('iahlo (',lJH.lIge 01' h, bui t,ho .lI for iI: , = l 

i~ wi1hill the 1illlit~ of (J1TOl'. 

DIU'illg t}lO ·l-~·ea.l' pNil)(l, July HlU5 thnmgh Jmw IHOH, 11[(']'0 

Imve beon :.{·,tiyc \03 IO('i withill a. disll].lI("(J of 100 klU of ,\t1Wll~; 

j,jwi'll hwi l'elea~ed·1 ~h()(d~~ with .1[= l.O-Lcl, 10 ,\'it-h J/= l.;)-l.!!, 

n wit,h J[= 2.0-2 . 1,11 with J[" 2.;)-2 H. ~H wi1.h .1[= :{ 0-3.·1, 

;.~2 with .1[= ::I.5·3.!!,.') with V= 1.0-·1-1,2 \\'ith .1[= 1.5--1 H 

alld 1 wit-h ili = [) .O-f) .1. Dis{'i~l'dil1i! tll(1 ~ho('ks with :11 < 2' 
wo hl].vl': 

M 2 1(, ;! ::1 1/2 "l l' le ;) 

-,"'4 J Hi 12H III S ;l .l 

;VI ~!) . 3 31 ;") lO "' IL i;) " .2,) 

101" SI 1 . (;ti 1 .50 .00 \I .;10 -- -O. 125 ---O .1;0 

'l'1m ya.lnes l'it t-o 

log l',' I (I :30 ± O .I;.;) - (O.il;'; l O.O!l) .11 [4 J 



:w A. n. GALA .... OI'OULO,; 

1f we take illl0 ~we01l1lt tlte shud.:s lllisHed d11l'ing 1Iw l"untille ])I·()(·l'.d.(lI·1j 

fl"Om .J111:,<' ](I{ji") thl"U11g-h ,111Ilfl 1H!i!J, IHl have :1 lO s]uwkH witlt 

Jf 1.0-1 .. 1, 1;1~ Ili1,h .. lI 1.5-l.!!, :.!I~ lùtlt .11 - ::l.O-:.! ·1, 

:.!:.!l I\'itlt .1/,--- :.!.G-:.!.n, IO:.! with .11= 3.0-3.·1. :1·1 \\'itlt .1f= :Lti-:L!l, 
;) with JI = .1.0-.1..1, :.! with .1/- ·L;)--LD 1 ~ 1l(1 1 with J/_ ;).0-;).1. 

llis('1!,l"(lin)! llw ~h()(·kH wilh JI < :.!, \Ve ltave: 

.11 ., :.! l /~ :1 :1 1/2 I ·Jl/~ ;) 

X.I !j 1:1 :1H;) 1·1·! ·12 , :1 I 

.;.\' l l G3 .G !lI ., 30 IO ., ., O. 7G " . :.!;) lo!! X L :.!.1 H 1 . !Hl .'lH 1 . O:.! O . ;10 -o. l:.!;) ~O .00 

Sample Period 1965, July 1 Through June 30.1969 

'5
0 
~1001lm 

o 

,, · t======ft;:::========~;::=====::'i1:=::;~:::J "· 
H' 14 ' 2~' 

Eilr1.lH]llakl' el'il'I'lItt'r lIIap or the IIlajor n'Idoli ,,! Ait.iea 
[01" t]1{' III'l'io.! t !Hiii-I !Hill. 



\111\1)IU.\1 Al'> I )IAXI)ILT.\I .\IAG!<:lTCIH; 'J1I111':~IIOJ.I), ~;1't;. :1 , 

'l'ILe n,[wye n~lue~ fit lo 

(-I.:~-1 :-l:: o .lli) - (O ,Hl; ~!~ O .IlH) .11 , [5J 

'j'he llIinillllllll tILl'e,~jl()jll of llw K(.I/)-I'eb~tion wa s jowl'l'etl h,l" one 

llalt' llnit. withollt (dJH.ng-l' of the Il a,llIl b (·_ollst allt~. 

Dmillg- tllO -1-,\'(la,I' ]lel'io;l. ,:Iul,l" IHIi:i thl'oug-h ,lulle l!Hi!l, 01('1'(' 

halT\ heen iw,tive 31 foci withill it Ilj~tH-IH'f\ of :io klll or Athem; tlw~e 
fOI,j 1'(llea~e;l·j ~Ij(wk~ with .1f ,- 1.0-1.-1, !l with .II '--'--- l . ti-l . H, o with 

J[ :!.()-:!.'l, 17 with.ll :!Ji-:!.H, 11 wit,h J[ = :1.0-:{.cl,:' wit.h 
.lI = a.:i-3.H, allill with .l[ = -LO-cl.;" l)i~I'a l'llillg- tlw ,~Il(wh witl! 

J[ < "jlh, In, have 

:! 1/ ~ " ::P/~ I 

:)cl " H l , .fiO " . :!,'} l .;)0 Il . :!:) 

log .vI Il .H-I Il . O:) Il \7 -II . fi\) 

'j'lw \-;t-1ue,~ l'OlTe~pOllll to 

lo!!S I (:).0.'" ±O.:!Ii)-(l.(U ±0.1O) .1[. [Ii J 

Tn.king- into ;WCOllllt the ~lll)('k ~ llli~se<l (bn'ing' thc l'olltille PI'O('l'tlul'e 
frOlll ,llll~- 1!Hi:) thl'Ou!!h ,lune l!W!!, \1'1' ha,vI\ :HO ~ll()('k~ O(T\liTCtl 

within a tli~talli'l\ of t.o klll fl'Olll AtILen,~ with JI = l.()-l .cl, 137 with 
ili = 1.5-1.H, !l,) witll Jl :LO-:! .. I, :{-i with.lf :!.:i-:!.H, 11 with 

JI =- :LO-:Lcl, Il with J[ = :~.5-3.H a ntll with JI = 1.0--i.-i, J)i~I':ml­

illg- the ~Il(wk~ with .l[ < Pi~. wc IJH.ve: 

.l[ P/~ 
., ," ' - l' " :{Ii~ 

_N,t :!~Ii l-IH ,)-1 20 H 

Ar i " .,) :r, ."2 1 :{ .d " .;)0 Il 0-
. _,J 

log-J.Y 1 .~:i .37 . ].') Il j"() Il. " - II ./H) 

l0i! }:.'l-- (:L'iO ± O.:!O)-(O.!JH ;~ O.ll).lI, [;l 

~ow LIte millillllllll thmsholll of tlw N(JJI)-I'cl a tion wa~ ]owcl"Bll h.,' one 
llllit a,llli the ('Oll~t:mt .. ~ II- a,nll li ]'cillaillt'IL within t.he 1illlit~ or ('!'l'm'. 

\Yit.hout dw,lIge or .l[ fII!' X l = \, 
!ll Uw rl~~I\ of tlw 1lwata,blB slj(wk,~ Illll'illg' the l'outillc j)I'OI'BILul'(' 

Ihe?l'L l' 01" J[ 0== O i,~ ahollt·1 tillle~ g-1"f'r1,tCI" withill 100 klll t.hn!l wiLhil1 



.\. fi. (jALA~()l'fJlJJ.O:; 

50 km froln .\thtlllS. It i~ surt)]"i~inl! tlw,t in the (~l ~~e W(J t n.ke into lW,­
('Ollnt tlw llli.~sin/,;" sluwb t.lte J.Y 1 for .lI = O ii! j~hOllt 7 timei! g-reatm' 
within ](IO km than within ilO km from ~,\.then~. 'fhe (liSCrepa,llry i" 
removr,d if wc (ll"op the sh(wks with ,lI <:.!. ln that easc we haY(~: 

log- iVl '----' (3. ,i) ~i: 0 . .1 (l) - (l .05 ± O .IO) JI . [.'-\] 

'l'hcr('. i~ no nmrkcd (,Itanl!c in the slope, hnt the N , Cor ,lI O i,; 
now lloWoin llobont .~ tillH~'! g1'oatm- within 100 km tlmn within ilO klll 
from Athem;. 

'l'aking into iW{Jount the elu tlHjlmkcs mi;;sed from Uw 1·(\("()]·tlill/.-!'); or 
tlte 'Voo(l-Ander~oll illStrnmcnts, the l(w;ll sho(:ks (letent.-..hle llot At,ltens 
oyer the perio(l ,lnly l!Hìil throngh ,TlllW H!!Hl m,w be writtcn in in­

('remcnts of O.il ilI l ~S follow~: 

Table 1 - Loc,\l. S!lOCIi.S HEC(lHIHm II)" 'l"([}, HE};lOFl' VERTICAL .~El~~IOOiL\l'([ 

A'l" ATIlESS OV}:U Tln: l'};HlOD Jm,)" 10(ì5 T!lHOUG!l ,Jli:O~ 1!J(ì0. 

.lI I) '" 1 (1) klll li < 'lO km 

O. il - o . n In IO 

I . 0- " m 477 

\.:; \.f1 211l 2011 

2 . Il - 2 . , 303 124 

2 . ,; 2 . IJ 2i12 " :3- Il 2 . , lO(ì I 'l 

:L5 - 3 . 0 " 'l 

4 . 0 - , . , ;; 

,. 'l ·l . IJ 2 

il . 0 _ il. , 

Tlis(,n,nlillg the sho('ks wit,h ,lI < 1.il for." < ](IO klll llond with ,lI < 
l . o Ior /1 < i'}O km W(J ]La,vn, re.~peetiY('\ly: 

.11 l' /~ 2 '1.',/ ~ :l :{l / ~ , 411~ ;") 

N,l (l I :~ 'iO:,1 100 1[8 42 S :l J 

N, :.!:.!8 .:.!iI 1, il. ,i') 100 :-V, IO . ilO 2 Il. 7:) o . :.!:) 
IOI! N! 2 .:U; :.! . :.![ :.! . OO l. :)7 1 . O:.! o :lO -o . l:.! ·o.no 



_\11).;1"\;\1 A).;' _\1 AXL\1 1'.\1 _\IAtTI'nUDE 'l'IIIU':~HOL]J, .lèTC. :l~j 

Jl l 11/2 " :2 1/2 " ;{ l /, 

X_, .s7,1 3H7 188 G-! 21 r. 
X, 21.s.50 !I!J, :2;) n Hi ;; .25 . ;) o . :!. ,') 
log }{ l :2.~H 1 .!Iù l _I; i .:?O O, 7:2 o _ l i -O,GO 

Fig. J 
l'ateu 

~ 
~, ... , 

~ 

CUlllulatiye Ire(111elH'~~ ,-ersus mag-nitude for the earthquakes lo­
in the major reg-ioll (lf Attica oyer theperiod: (a) 11>50-1!ì60; (l,) 1\165-

1!Hi!ì; {('l in the minor regioll or Attka 1!ì6;)-1!ì(i0. 

lugX, (3. !J!I := O, :.l-I) - (O . .sll ± 0.11) J[ [!J] 

logN1~-,(:~.a8±0.:!.I)-(O.!I:~ -:~O.II)Jl [IO] 

'L'llllS, hy addillg- the sluH\ks mi~sed frolll tlw r(wo]'dillg-~ oi the 
\Y(lod-Anderson ill,~t,l'llllWllts, the minilllum thresllOld ur tlw N(jJf)­

l'f'btioll i8 lowered by anuthel' Imlf 1Illit. 'l'here i~ 110 1'i1l1llg-e or Jl 
rol' K _ l, all(I the dmllge of li is VOl'y fumtll. Dis{'a]'{lillg- tlw ~hOl'k~ 

with .1/ < :2 fuI' /1 < 100 km, a~ well a.~ fOl',1 ~ ;)0 klll, we get, l'EJ.~-

jlrd.jvel,\": 

lug- -'-Y1 ~II . J:.l ± 0.:2-1)-(1 .00 '- O. Il) .Il [ Il] 
a.llrl 

log' N 1 -- I:l :-i" , - _l. " .:21)- (1 .O/i 1: O. Il) Jl [ "] 



'" ,\ . ': . t;Al. AS'II~)I.! I .vS 

::Nn ..... t!lCl't'. is :~ li ttlc d l:\nge in t.1Le "ll1po, :In d fm .d ~ I no klll tl LO .;1[ 

fuI' N , = l rllmfl i l1.~ ahm~~t, t,lLe salllll. 

j)I1':lOliSSl():\. 

StmiA"ht litH ~~ '''pn~~H!lti J).I! ('UI'Ve,<; or thu ft/I'm 1og .S = a - hM WCI>(\ 

li tt.od t.o sovora,l Ilct..-; Hl (tuin t,s uve!' tllll r;l.lI .1!O of IUl\g uiLlldOl; t.I tat a ll ­

( .e: . .. od lIot. t~ , he s; tl'on~ ly a.fTOd-'Cfl h.r t.ho (lc toot,ioll t.hl't!.Sltold. ' ,' lUI 
fh.t;\ h:we )l'OIi pl.)ttw! in i m :J'HlIl llllt06 o f m:~lI i tu.11\ o[ O . ii . 

..,., ... ", 

. \ ,~ 

\ 

,., ...... ,.""'".......,.,''''''',.' 

Fig. " - 1 ~ 1ll1ll 1nlh·e fre' luI:lh:.\' \"en;m' m ag ll il thlC: (a ) Inr lite c:l J"l h 'p!a ke." 
l"I' ld e l! in f he m a j"r .. e)l' iu ll nf A I-Ht'a o\'er the pcrin,[ 1!l30· 1!Hi!J: (h ) lo,. ali 
lm'aL .~hockK r{'('oro le ,l lo ,\" (he ~ 1 11lulard W ood·A lld el"l" 11L ilLS( "lIJ1U"It! K CV = 
:!!'!OO) wit,hill a ,1i .. l n ll"u "I I(JO km frolli Athtlll"; (liul (t:)w Hhilla,li .. hllll'tl 

or 50 km, 

'rhe (' l l1'YO fol' a ",O·yoal' p(wi()(l (lH30·1 UGH) : ~IJ(1 a 1ll,~gllitIHl o 

mllA'" uC -t' I! t~ 1 (;' 17 h l~'\ a !'i IOIIe O{ L.O, Tltc $1 .. 11 111 klupfl slw wi> tlt u 

éUI"VO {Hl' :I. ",- · v,':. " pol"iod (.L!)(i5- l 91i!l) alld :. IIl ~.glli tlldo mnge or 2 

to ti <l" 'il _Fig-, 5 ), ' l 'he twn t:.II I"VI'" di ITer ou l.v in thc l'-Onstant Il. ' l 'hl! 

val'iam'o in thc ' ·O lllil;; ~lIt 1'- (" . xo - -l .3,1 = " , !Ili) illl1iI':\hl8 t lmt, t l LU 

1S\'ilimidt,y (leriv\I(1 ft'om :. ~:\llll)h) or a ~ h(jr1. pcrì()(l or observl .. tioll, 



)II~nlU)1 A" l ;lIAXl~IU~1 ~IA(;:-';!'!'lIH.I'~ TIlHES1WLH, WI'('. -1-1 

ina([('([llat.c at the larg'est map;nitndt\", ma,y he ahollt :3 times smaller 
than that we p;et. l'l'olll :~ sa.lllpie ('()]ll])letp ovO!' all SIHWks l'e('ot"(lc(l 
in a IonI! lleriod 01' ohseJyatiotl, 

'l'lw ('nr1'e fol' a l~O-yeal' perio(i (.Ui30-1!W!J) :~1Hl a lW.l!nit1J(ltl 
n.np;e of .l'/~ to i'/2 has:1 Hlop(' 01' O,fii (see PiI!, -I), 'l'Il(' ('onstant, fI 

ii! Yer~- 811mU (-- 3,OU), in ('ompal'iSOll to that, deriye([ f()]' a -I-ypar 
lleriod (l!l(ii)-l!If)!J) a,lld a lilagnitude ranl!e of '2 t() 3 (II = -1,3-1). Tile 
t\l'O ('111Tei! SILOW StJ'OIlP; diiTenm('e in hoth ('Oll,~tallt~ Il a1H[ /J, lInt the 
.lI for .iY o- 1 is .J-, ;'ji and -I, -I:!, respm'tiveh-, i.e. within tl[(' limits 
of el'l'ol' 01' .1/. 

Tlw (1111"1'P for a 1'20-yea1' llCl'iod (lti50·HIlW) ami a. llla,gnitn([e 
range of ;'j % to i I:, diJIers in t-Iw Hlope and tlte (,onsblllt Il of the ,,,tl'a.ight 

linc litted het\l'c('n .lI -- -1'/~ and J[ = IP/. 1'01' a .J-O-yeal' perio(l (1!J:30-
1 !JIi!J), hnt t.he J/ for.X l il' .J-. ii l.lui -I.tiO, respe(,tivrly, i,p. vil'­
t-nall.\' equal. 

'l'he ('\\t'yes f()]' t-lu'ce Ketk of sILO('kf\ \l'itltin a (Ii.~talwe of 100 l,m 
01' AtllPnK for a J-yea1' perio(l (l!Jli;'j-HHHI) and a lllillimnlll tltrei;lwl([ 

'2'/", :! and \1/ ~ - eqf\' [.J-], [i)] alld [!J] - luwe an :wel'a.jlC slopc of 
0.!J5:.LO.OH, 'l'Il(' anlml!e 'mine of t.lw (,omb!nt Il is .J-.'21---!-O.:!'2, an(l 
tlmt of .lI fol' N ----, l is -I.-U±O.Oli, 

'l'lw ('111TeK fo1' fom sets of Kho('];~ ,\"ithin a di,,,bm('c of fiO km 
of .\th('tli; for a .J--ypa1' jWl'io([ (1!Jli3-1!Iii!l) and a minimnm tlu'eHhold 

'1.'/ .. , '2, l'/~ a.n(1 1 - ('([,~, LH], Li], L8j :~tHI [Hl] - have l.n l.Yeml!e 
slope of O. U!J ±O. Oli, The avcm,gc ya.lne of tlte ('onsta.tlt, ti is 3. uti 10. :!O, 
a,n(1 that- of .l/ j'01'}I,' _ , 1 is :3.5i+O,(li. 

Th(' K('attel'illp; of tlte ahi!olntp valne of band of tlte "on('e per 
-"el.l'" el.1'tltqw.kc .lI in t-lw lllajOI' a.nd minor reg-ioll oj' Atti('a is l'el­
atiy('I.\' smal1 an(l of tltc Hl.lll(' ol'de!' of ma!!llitndEl. 'l'lw seattel'inl! 
of t,lte ('01lKtl.tlt Il is ahont tllJ'('(' timeR lar!!('l'. 'rhi." indiea.t.cK that th(' 
" Oll('('. JlP1' ~·ea.t· ,j earthqnaJ;e J[ i8 a, more 1'eliahle IlleaSIl1'll or seis­
lllidt,\" tltan tlte ('OIlHt,atlt II. 

i'ompal'illp; tlw aYemp;e 1'alntl of t-lw ('·onKt,l.nt- fI for tlte majol' 
f1tHI mino!" rcgion of Attief1 (-I.:!] - :~.i)H = O.Ii:~), \l'e ('ould S11l'mise 
that tJl(' seislllidtx oj' tltp majol' ]'ep;ion ii! {l.hont f()!]]' t-illle.'I !!t'catel' tlmn 
t-hat of the mitlol' l'ep;iotl. Ritu'e the arel. of tlte majol' 1'cg-ion is fOllI' 
tinws h!"ger t-hall tha.t. of the millol' l'e!!ion, lite el'l'thquakc a('tiy]ty 
[le1' KUl-flwe Ilnit is llea.rl.\' tlte sanI(', i,e. virtw.ll,V nnifot"ln oye1' tlte 
whole a.rea, 'l'hl' lwti1'(' ('al,thqna1;e fod ill tlw millol' l'ep;ion dUl'inl! 
tlte pe1'iod 19li5-1 !Jli9 l.m0!11lt to 2ii. 'l'Il(' lwtive ('at-t,hquakc fo('i in 
tl1(' wltolp lHel~ total 10;~. 



l:! ,. (: . (;,\ 1...\ 'Oi'(,I'1.< >:$ 

T il hlti " 1·:.\ lt1· UQU.I 1\1> t'O('{ 1'11 .\1' 1I.1\"1': 1Iy'y" ,\ç'I'I\' J~ on·:u "fU t: l'E1UO I\ 

I ~nil , .. I !IG!! WITIII ' • I>I;<T.\ ,r(:: tW I IHI IDI FII.)\! . \ 1'111;"'50. 

.... 01':11 :'I lagll i . 
)f:l gui . 

l ,ulf\ 
.N" j)"lo ] .o,·al i,," ) )"111 lo Inù" CUlllu la· k m AÙi'l) I;',1 liv., 

I l/HN. AI)ril 2" 3!l.O oX, 22.1; ,,}: IUh ,., . -, I l'Hl2, nnt . , :18.1 "X, 22.H oE " 1i1.'1 , 1879 . . r 1I1~' " 3S.2 o.N. 22.H nE " 
., 

, 1 !I!i:l, .Tu Ile 13 :lN.2 °X . 22 .7 nE " .'S1 .' I 
ll/!!!!. Sopt. I " .J~/.I 
1 l'W7, .TUll{' 12 " .J l/t a~! , 

" 1871;, .Tulle 2H :{7"i1
nN, 22'/, oE " lil ;' , 

lfl::!!!, )Iarf'i , " " li'll (ili, 

" 1877, .July 2 38. 0 oX, 22"/, nE " /i li 

J fHi2, .J all. , 
" .j~!: ljl l, 

7 1887. 0(".1. 3 381/ . oX, 22':'. OE " 'P I I 
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~ CiKmi(·,it~" 01' [;lw reg'iun. ]t. ma . ." be 10i!i('n,1 t,o a·~,~umo tlt;.t in t-hc 

n'J.!:ioll~ (Il' wcakcr seismi('ity a breH,k-oII of Uw ciòrthquake r(WllI'l'('11('e 
('111'Y0 ()(,('U1'8 at 8111H,lIel' Jlm~x 1'alues (,"): lun\-cTPI', t-his i,~ lIot n,h\-i~.\"S 
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7 1 O:0:~:2U 37.S al'{ , 2:1.1 oE 60 2.8 
7 I (i:OS:10 37.8 oN , 2:1.2 oE "O 2.8 
7 22:2B:17 :37.G oK, 2:~.2 oE ti5 2.0 
8 07:1;"):13 :37.8 oN , 2:3.2 oE liU ;{.O 

" 1..J.:32:51) 37.S oX. 2:1." oE 60 :l.U 

" 16:..J.!l:"H :n.7 0N , 2:1.2°E (iO :l.U 
lO 0:3 :..J.S :O..J. :37.8 oN , 23.1 oE (iO 3." 
lO 1)5::12:0i, 37.7 0 :\ , 23.2 oI-: i>O :~.O 
lO 16:22: 13 :17.8 oN , 2:U oE 60 :3.u 
IO 21 ::36:2H 37.7°K, 2;{'2 oE 60 :1.4 
lO 2:1:2B::H 37.8°N, 2:~.2 01: ,,:") , " ". , 
" 05:;)():2!J :~7.G oX, 2;{.2°]<; (i;, 2.7 
12 10:21 :1)0 ;{7.8°:\, 2:1.I oE liU :3.2 

'" l..J.:"0;1 li :17.8 oN , 23.1 oE 55 2.G 
l :~ 17:31:02 37.S oN, 23.1 0]0: GI) 3.3 
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'l'ahi!) [Il (eoll1.) 

])ah' flri!-:ill ],Ol"lt iOll l)i~talll·I·. .\la,c:llitndu 
klll J[I. 

I ~HiB. .1:111. [K 17 :32: IO 38.7 oN. 23.1 °E ](IO :3.7 
2::1 00:-1-8:0-1- 38.8°X, 2:U, o E BO 2.!) 
2-1- OO:;;2:2.J, 3;';; oN, 23.'") oE 80 ' " ". , 
2,; 00:3B:08 3i.5 oN, 2:1.5 uE no 3.1 
2!) 22:lH:2B 38); u~, 2-1-.0 uE ,')0 2.,.\ 

l'elll'. 13 OB:2:3::32 38.0 uN, 2-1-.0 "E ti,; :3.7 
17 I i: 17 :23 :38.3°X . 23.7 0]-; 30 2.1 

" 
Il :.~2:58 :HL3 oX. 23.7°E :30 2.1 

'8 I :1,,")tJ 38.:1 o~, 23.7 oE :10 l.n 
2:3 Hi:.'i.J,:2fJ 38.7 uX, 2:3.'') oE '" 2.H 
25 00:3H:-1-1 :37.8 uX. 2:3.2°1': ,')0 2A 
2ti l)(i:01):28 :38.0 0 X. 23.0 °1': IHI 3.!) 

:l1;ll'l')1 , 12:·~H:tJ,') 38.7°X, 23.8°E ,O 3.1 
20 tJ(j:ii-1-:3B 37.:1 0 X, 23.4 oE ,O 2.n 
20 tl!l:2:I:tJ.~ :17"/.oX, 23.0 °1': 8,; 2.!) 
2,; tJ2:·~::J:21 :18.1; oX, 23.0 0 E ~lII 2.7 
2,") 03:21 :OH 38~/.J oN. 2:31/. o].; ~lII 2.7 
25 0.J,::l':1)2 38.,') u~, 2:3.0 uE B5 o " ". , 

~\.]l1'il 8 or. ::31 ::3tJ 38.0 uN, 23.0 uE Il,; 3.:3 

" jH)::W:(I.J, 38.1 oX, 2-1-.1 °E 3,; :1.7 
:llay , l:l:20AO 38.7 oN, 23.1 oE n5 :u 

30 IB:,L"):28 37.7°X. 23.4 oE 50 2.5 
:31 02:2,;:J 1 :n.HoN, 23.1 oE ,;0 2.n 

JUllC 7 20:,")3:08 37.8°N, 22.!) °E 7ft 2.8 
21 10:-1-,;: 18 38.7°X, 23.:; °E 7,; :u 
25 110:11t; :2n :18.1 oK, 23.7°E 15 2.5 
O" 
"' I i'!:2H:2tJ 38 . .J, oX, 2·L 1 oE 50 2.n 

OhS(11TelL (;1'(1al l'a1'1ll(llmk('.~ al'1l iIHll'(1111'01l11l1OIIpsl; \rlL(']'(' I ILe g:1'lIl1l'H.1 

leyel or S('iSlllil·il)' is hig:IL 11111 0I'(':I.~iolla.ll.\' t-hey 1W('lIl" ill otJWl' l'l'!.!,'iOIl"; 

\r}H'-)"c the .!.;'t'lI(·ml level or Heismidty is pn·tty lo\\" (18). 'rhe LislJOIl 

eal'llLql1ako or :\oY(11111wl' I. 1 ,,):i~ with .11> 8 :2' llw s'o\\" "ITlt.lhill 

(,\liSH0111'i) p:"l'll,qtmlw:-; 011 lk('Cllll)('l' 18, lRll, ,Ta.lIlt:~r:v :!:~ : ~ tl(l Veh· 

l'lIary 7, 1.'-'I:!, all1l thp Cha.l"le~toll (1-<ol1th t'lwolilli1) clt.rt hqllak(' or 

.\.l1).!.'ll~t :~I, 1,'\KH, \\"itIL .li > K, i1l11.~tl·a.tt· bil·I.\- \\'1,11 tlll' (·a~(·. 

'l'he la.l"! . .(('.~t o[ the ('l"usl,al Sh1Wks oh~erYerl in t-ILe aren, 01 nI'PI\l't, 

(.11 ;?- ';" I~) 111Ml t,lwil' seat ili tll(' 1·t'1atiYI'I)T ,.;tahle, .~(·ì.~lllì(·all~· jJ001', 

riJ,òtl 1·1·.\'s1alline 11ll1S~, in tlw in/('l"iol' or the mobile .\llJitw Ol'uW'lIic 

1)('11: (llJOI. ,\prill. 11:1/1"':\, :!:1 1:'\ ,,).;; I!ll:!, -\ugnst H, ~(fI/,,",:\, :!';"0E ; 

lD:)ti .• 1ul,l' H, ;~t;.';""S, :![).~,,).;; I!IIJ~, Fehl'nn,l)· lH. ;W.:'Io~, :!:i.OOE}. 

;-';u slullO\r sluwk with iIlHtl'nl1H'1I1:~1 llm~nitl](le .11 > 'Yl lms ('·n·l· 

IHJlllilT('ll in tILe ~('i~lllit'ally \·el",\' lwtiYC i1rea 01 A1IJine folilill)..!.'. 
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]t i.~ WOItlt lIot.illg timI t.lw llLa jOl" ~ha llo\\" oaItllfj\li1ke" in Um 
_\Og"I%Il M('a. (j K,(), .J 111.1" !l 111111 l !Hi";, }'nhnw.l".\· I H) \\"1\1·(\ hollt 11s,,(wiatl'11 

wHll Yor.\· (llonga1.\,I[. wclJ delilleajpII i1H(\l":·;}I<)("k zone" ha.YiIl)!: 11 trCll~1 

tm.lI"n'I·"e to t.hl' .. \lpillo heJt. J 11 g"1'1II'ml, "jl<)("ks 11~,~oda.te([ witll 01~1, 

Ira.n"Y(\l"'H', (I(W1l-1H',11t(\11 lincalllcnl·" ili f·ho an'a· ol" (;]"(1(\(·C 11I"C 1·{',latiYI'I.\­

g"l"cM·Pl" Imt, le~s frequeIlt. t·lll1n t·ho~(\ gelll\ti(·all~· (,oIlJl(H"h\~1 with !ong:i­

tu(li1ll11 st1"lrd·lIl"al feMlIre~ or thc 11I"('-l1. 

Fl"OlII tlw H.boYI' l[is('lI~sioIl 11IlII t.ho eOlllpa.I"isoli of nw .~tTlld·II1·a.1 

IIlav \\"ith f·lw cn.dhfJlIalw ClliI·{'lIt!'r· Illll-p or t·hl\ Illll-jO!" 1'0g"iOlI 01 AHil':I. 

Oli!' llIight. 1m 11110well t·o 111"l1\\" t.he fo!1l1\l"illg" (10!\("]u.~ioll~: 

(I) 'l'1m m:).lliIlg" of "hol'ks wit·hill 11 Ili~t:l.lIl'e o[ ~() klll or AI·lll'lI~ 

I" {,~Rl\llf.ia.ll.\" 1'()Jllpll'le (loWIl to llli1gllitllllel .:i; 11Yl'I"<1g"C Ill\lllll(\I· or 

{'xppd('~l a.nll oh"el·n'll ~llO(jk" \\"il·h J! ;?cl '/~ P{'l" ~·f'ar' l:.!, 111H[ !J!l, 

n'.~pediY{'I'y . 

(:.!) '1'1w t.1Ll'(1.~hol~1 01 1·('']iahlP ~leto(·j.ion within a Ili~ta.lI('1\ of 

!OO k1ll of .. Ulwm is :),hollt· ,11_ :.! .0; 11Y{W11f~:{' IlUlllIH.'I· ol" cxpe('jn(l 

:\11(1 OhM'l'yell ~ho(jkK wilh .11 ~ :.!.O lH~r YPi \ol' :.!\lf> :l-ll<[ 1 jO, l'c~pediYl'I~·. 

(:1) Tlw lower hml<lillg" ol" tllI' "tl'l i.ight lille~ l'I'VrC"f'IlI.illl! l'II1'n~,, 

01· tlw [Ol'lll 10g".\" = ((-h.11 i~ ('oIHLitio!\('11 hy thc (lctw,j.jon Ihn\,~llOl~1. 

'l'hc llla.xillllllll lllH'f.!:l1i!:wll' thl"pshohl i" tillle (1(\]I(~IHh'Ilt .. 

(I) '['lw "011('0 pPl" .\·CI1I"" ci1l"thrjlmkl' ,li i" 11 1110j"(\ j'(\liI1blp 

llll\:),'W!'e of Spi"llli('it~· tlll1Il t[l{' ('01l,4all!: Il of t[w ,Y(J/)-I'I\ht.ioll. '['lw 

.. 011('(\ pnl' ,\·t'al'" padh1JIlake Jl i~ l'ontl'ollp.ll h,\· t\w pt'.l'i()(l 01 

OhM'r'YH,tioll lllu('h 1(\"" t·hl i.ll tll(\ ('01l"tI1ll1 Il. 

(:i) ;-:pi~llLi('it.\· ~ll'l"i\'(,~l [l"Olll 11 SH,lll]lle o[ a shol't. 1)('I'i011 or ollS('rTH,­

tjoll iIJa.llt'qlli1t!' H,t· tlw b!"p:p~i, llIagllitIlIll'~ 1IIa." h{' al h';I..~t hall li." 

llL1!(,h "llla.[]{'l' tlLa.lI t[lat we I!l'l 11'0111 a salll[llp ('Olllp]n/(\ on'l· :t,Il sll1l!'k~ 
1·('('o]'(ln~l in a· lOlli! [lNi()ll or OhS(\ITi1tioll. 

(I;) '['hl' llIa"illllllll lllH,g"nitwh' 1\11I"thqIW,kp \\"Ìthin li. lli~t;\rH'I' ol" 

!lO alili 1110 klll or .\tIHlIlS Iwr' hlllHII'p([ ~·l'al'~ llel"in'.ll 11'0lll a ~:I.llLple 
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pI']"ioll o[.j. .\·eH.]"."< i.~, l"('.~pl'diYl'ly, ;"i.H±O.:! and HA±O:!. '[,he ma"i· 
1Il1l1ll lIla).!,"I1 itIlde l'u.J·t Ilq w1ke \\'ithin Ho disb.lwe or 1 ilO klll [rom ,\ tlwIl.~ 
]){,l' IIlIIl(lrl'll .\·l'.:1rs Ileriypd rrolll a s:.mp!e ]H'l'ioll: (a) or l:!O .\·l'a.n; 

(7) 'l'lw :wti\'c cal't,hqllake fod ptll' ~lll"Ia('e llnit in tl1l' RlIh· 
pcbg'()ni~lII j/,onc and tlw ot.lwl' yonll,!!,"er .~t,!"l!(·t,lIn.l lInit~ appllal'f\ll in 
tlw majol' ]'(ll.doll or ,\t.ti('a ollt,nlllllhel" th()~e appean'd ili t,he Pela.· 
,!!,"oIlia.n j/,()]II~. 

(H) 'l'lw ([i~tJ'ill11t.ioll of eal"t,hqnakc fo(·i ili tlle Rnhpebgoni:m 
j/,OIlC il,]111 tlw otltOI' yOlIllg'e]' ~tnH'tnmI11l]it.,~ of ~\ttil'a i~ nearly 1Il1ifol'ln 
allil l'o!llctant to tlte ~llrfHol'e Ilis!lwH,tÙJll. 

(!J) 'l'Ile adive ea]'tltllllake fo!:i iII tlle fanlt-hlllllIlh\ll lm.'!in or 
Att,il'a tellil to l'lll~te]" al, tlw nOl"t,hel'l1 :.]I11 HOlltlreI'lI ontlet.~ of the ba.Hin. 

,\CKKowr.EIlUKi\IK\'l"f'.. 

'l'hl' a.llt,lLOI' is llllldi inlh~hteù to lJl'. Gcol',!!,"e 1Ia.rino~, p1'Ore~,~Ol' f()]' 
(teology :mll T'ahwonlo!o,!!,"Y at tlw 1)llivel'flity o[ Atltell~, [01' l'CI'iewing' 
tlw g'(~o[ogi('a! set.t.ing- of Atti('a :mll olTering l'on~tnH'tiYe sn).!,"gt\gt,iom) 
a,III1 to Dr, ,}oltn Dn~kopolllo~, prindpal assi;;tallt at t.1Le Rei,~111o!ogica! 

L:~hol'a.to]"'y or .\thens UniYBrsit.y) fol' l'e,tlling- l'l'itù'ally tlte lltanllsl'l'ipt, 
:\l~1ll.\' tha llks a]"1l Il1w t.o "Il\', Nil·k Delihasi~, a,g~i~tant at tlte i-leismo· 
log'il'al I ll~titllk of Xa.tiolla! nb.~el"YatOl"r of ,\t.hells) f()]' l'0111pilillg" tlw 
lo('.~.l shol'.!;:g migscil 1'1'0111 t.lre l'olltine l'ealling- o[ tlw ìVOOI1·AIII[el'.'!on 
l"(w()]'lling-~. 'l'Ili' :.nthor'.'! t.ha.lIk~ ,Hl' abo extl\llIlel1 to l\li~~ Jlada 
L,na.) :I."gi~tant :~t, t1le i-lei~lllolo).!,"iI'al La\Joratol'Y IIf t!w e·niyel'sit~· of 
,\thens, fol' Iwl' l\anl \\'ol'k in l't'alling all!()('a! f\ltol'k~ l'(\('onlcil by the 
Bl'lliolT Y(ll,ti('a! inHlrnllll'llt, a.t, Atlwns, :1.'; \\'ell :.H in (·,a1'l'yin).!," ont the 
h\a~t·~qllare.~ f/o!lltions for the X(J/)-l'd:.t.ion~ of all l1~ell llata. 'l'Ile 
rl',~Il:.I'dl 1't'pol'tnll in thi.'! dlwnment ha~ been part,ia.!l,\· SpOll.~o1'('ll h.\· 
tlw ".\il' Fon'e Onil'e or 81'iellt,ilìl' He,~eal'l',h" nlll1el' (,ontnwt .\1<' 
m(Ilf>:!).SO;{ tl!l'oll~h 11w "EIII'0lWan (HtÌl'e or A('l'O~PlW() H(\~(),m·h 

(O.\H))" " Cllitl'll Rtate,~ Ail' Fol'('O ", as pal't of t,llf'. AIlyall('otl Ho· 
~e:m·h PrujO('tH Ag-enl'.\·'~ "l'l'ojel',j Yeh. UlIi[0l'111. 
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