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ME XUpLO OlOXO lOV EVlOTIlo~6 lWV TIleaVWV P'ly~6:lWV, lWV 
TIEPlOXWV ~E X6:TIOlE~ ev5e[~eL~ XalaTIOv'lO'l~, aAAo xal aAwv aUlwv 
lWV 50~lXWV avw~aAlwv, TIOU OXEl[~ovlal ~E l'l P'ly~allx~ ~wv'l "'l~ 
AlaA6:vl'l~, xal lWV OTIOlWV 'l yvwo'l ea ~TIOPODOc va OUVElO~€pel OE 
YEWleXVlX€~ ~EA€le~ ~ ~EA€le~ Yla aVltOElO~lX~ TIpOOlaOla, 
TIpay~alOTIOl~e'lXE YEW~UOlX~ €pEUVa ~E l'l ~€eOOO l'l~ OElO~LXr)~ 

av6:xAaO'l~ U¢'lA~~ EUxplvEla~ OlO N~ oxpo l'l~ TIOA'l~ l'l~ AlaAavl'l~' 

TPEl~ OELO~lX€~ lO~€~ TIpay~alOTIOL~e'lXav ~E l'l XP~O'l l'l~ 
ETIl~aVclax~~ OElO~lXr)~ TI'lYr)~ kangaroo xal YEW~WVWV lWV 100 Hz. 
Av xal 0 OElO~OYPO~o~, TIOU XP'lOl~OTIOlr)8'lXE, r)lav TIOAU ~lXPOD 

ouva~ l XOD EUPOU~ ( 48 dB), €Y l Vc Duval r) 'l Ar)¢'l lOU o~~alo~ 
av6:xAaO'l~ XOP'l OE ~la xaloAA'lA'l EXAOYr) lWV TIapa~Elpwv Ol'l aUAAoYr) 
lWV OEDO~EVWV Ol'lV UTIaLepO. Ol lO~E~ €XOUV oleueUv0'l XOeEl'l OlO 
pr)y~a, OTIW~ aUla EXEl aTIoluTIw8e[ alou~ XOPlE~ aTIa TIP0'lYOU~EVE~ 

YEWAOYlXE~ ~EAElE~. 
ATIO l'lV £TI£~£Pyaol a lWV D£DO~EVWV D£ Dl aqJov'lx£ xa~ l a EVDE l f;'l 

nA£uplxr)~ aouvEX£ta~ Ola nElpw~ala lOU uno~o8pou. AVll8£la, aUla 
TIOU napal'lpr)8'lXE r)lav oa~E[~ £VD£[~£l~ O£lPO~ DlapPr)~£wv aA~olwv 

l'l~ la~'l~ lWV ~£PlXWV ~ElPWV, 

THE CONTRIBUTION OF HIGH RESOLUTION REFLECTION SEISMICS IN 
THE SOLUTION OF GEOTECHNICAL PROBLEMS 

CASE STUDY IN THE AREA OF THE ATALANTI TOWN/PRELIMINARY RESULTS 

Karastathis,v., Makropoulos,K. and Drakopoulos,J. 

A B S T R ACT 

High resolution reflection seismics were implemented in the 
SW part of Atalanti town in order to locate possible faults and 
all these structure anomalies related to the Atalanti faulted 
zone whose determination could support geotechnical stUdies. 

Three seismic profiles were conducted using the surface 
source "kangaroo" and geophones with resonant frequency of 100 
Hz. Although the seismograph used was of a very small dynamic 
range (48 dB), acquiring of the reflection signal became possible 
due to the proper choice of the acquisition parameters in the 
field. All the profiles were oriented perpendicUlarly to the 
fault as this was mapped after previous geological studies. 

After the processing of the data no indication for a lateral 
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unconformity was observed. In contrast what is strongly suggested 
is a series of fractures with steps up to few meters. 

H ~i80oo~ T~~ OELO~lX~~ aVaXAaO~~ ElVaL YVWOT~ XUPlW~ aTIO 
T~V XAaOOLX~ T~~ E~ap~oy~ OT~V 8pEUVa nETpEAalOU XaL 8XEL 
avayvwpLOeE( W~ ~ YEW~UOLX~ ~880oo~, nou nap8XEL T~V nLO 
AEnTO~Ep~ aTIE LXOV LO~ T~~ ~op<p~~ TOU unEoa~ou<; OE TIOAU ~EyaAa 

J3ae~. 
napa TL~ nOAUXPOVE~ TIpOOTIaeEtE~ TIOU 8yLvav yLa T~ ~ETa<popa 

T~~ ~E86oou OE P~XE~ xaTaOTaOEL~, onw~ aUTE~ TIOU OXETl~OVTaL ~E 
TIpoJ3A~~aTa TEXVLX~<; YEWAOYla~ xaL uopOyEwAoyCa<;, ~6vo T~V 

TEAEUTala OExaETla apXLOE TIPOOOO~ npo<; aUT~ T~V xaTEu8uvot"), 
XUPlW~ AOYW T~~ avanTU~~<; T~~ TEXvoAoy[a~ OT~V ~AEXTPOVLX~, xaL 
E LOLXOTEpa OTOU~ UTIOAOYLOTE~. Av xaL OEV unapXE L oa<p~~ xa80pLO~O<; 

OTO TL ovo~a~OU~E "J3a8u" xaL "p~x6", ouxva TO J3a80~ TWV 1000 
~iTPWV XP~OL~onoLE(TaL W<; OPLO OT~ p~X~ OELO~LX~ avaxAao~. Bae~ 
an6 300 tw<; 500 ~ETpa eEWpouvTaL xAaooLxa yLa T~V EpEuva ~E T~ 

~E80oo T~~ OELO~LX~~ avaxAao~~ U~~A~~ EUxplvELa~, EVW UTIapXEt 
aU!;~~EvO EvoLa<ptpov yLa T~ ~EAT[WO~ T~~ ~E8ooou OE P~X6TEPE<; 

xaTaoTaoEL~. Ta TEAEuTa[a xpovLa ixouv y(VEL O~~OOLEUOEt~ aTIC 
EPEUVE~, TIOU E[xav apXET~ EUxp[VELa, WOTE va OWOOUV TIA~PO<POp[E<; 

YLa J3ae~ ~ tXpOTEpa TWV 10 ~ETPWV (Birkelo et al.) 1988). AUT~ ~ 

au!;~o~ T~~ EUxp(vELa~ ~nopE[ va <paVEL LOta(TEpa XP~OL~~, XUPlW~ 
OTav ~ tpEuva YlVETat yLa T~V napaXOAOUe~O~ EVO~ Opl~OVTa, nou 
EVW OE XaTIOLO ~EPO~ TOU EXEL apXETO J3oeo~ (n.x. 30 ~.), OE 
XaTIOLO aAAo EXEL nOAU ~LXPOTEPO (TI.X. 4 ~.)(Miller et al~ 1989). 

H ~EeOOO~ J3P~XE ~EyaA~ aVTanoxpLo~ aTIO Tt~ TEXVLXE~ xat 
UOPOYEWAOYLXt~ ETaLpElE<;, Ot OTIOlE~ xup[w~ EVOta<pEpovTaL yLa Ta 
npwTa 300 ~ETpa J3a80u~. E[vaL Lxav~ va O[VEL ~(a OELO~LX~ TO~~ 

(profile) napo~ota ~E T~V TIpay~aTLx~ YEWAOYLX~ TO~~, OTIOU OE aUl~ 
8a ~TIopouoav va oLaxpLeOUV Ta xupLa yEwAoyLxa xapaxT~ploTlxa, 

n.x. ouvopLaxE~ ETIL<pavELE~ ~ETa!;u TWV oTpw~aTwv, p~y~aTa XATI. 
'ETOL EVlOXUOE xaTa TIOAU T~V tpEuva yLa TOV EVTonLo~o p~y~aTwv, 

yLa T~ p~X~ oTpw~aToypa<p[a, Yla TOV EVTonLO~O ALYV[T~ XOt 
avepaxa, yLa T~ xapToypa<p~o~ uno~oepou, TOV EVTOTILO~6 

XOLAW~OTWV, T~V napaxoAOUe~O~ TOU uopo<popou Opl~ovTa, T~V 
EvooaAAouJ3Lax~ oTpw~aToypa<p(a, aAAa xaL yta T~V EnlAuo~ aAAWV TILO 
ELOLXWV TIpoJ3A~~aTwv, OTIW~ ~ ETILAOY~ eto~~ yLa aTIoppt~~ TIUP~VLXWV 
xaTaAo[nwv x ATI. (Gochioco) 1989; Ayers) 1989~ Daniel~ 1988; Hunter 
et al., 1984; x. a) • 

ME OXOTIO T~ OLEPEUV~O~ T~~ anOTEAEO~OTtXOT~Ta~ T~~ ~Ee6oou 

~E TOV UTIapXOVTa E~OTIALO~O OTOV EVTOTIlO~O nOAunAOXWV 
~LXPOTEXTOVLXWV avw~aALWV, OL OTIO(E~ TIOAAE~ ~opt~ OLaopa~aT(~OUV 

xa80ptOTLXO pOAO OE YEWTEXVLxt~ ~EAETE<;, xat OTOV aVTLoELO~LX6 

OXEOtaO~O, TIpay~aTOnOt ~e~XE npoxaTapXTLX~ EpEuva OTO NZl ~EPO~ 'r~t; 
n6A~<; T~<; ATaAaVT~<; (ox. 1). H nEpLox~ aUT~ EnEAEY~ E~aLTla<; T~t; 

OEOO~tV~~ EVTOV~~ OELO~LX~~ opaoT~ptOT~Ta~, nou E[XE EntOEl!;Et 
xaTO TO napEA8ov. AvaAUTLXOTEpa, OTOU~ OTOXOU~ ~a~ ~Tav 0 
EVTonLO~O<; TWV nLeavwv OtapP~~EWV T~<; nEpLOX~<;, OL onolEt; 
EVTaOOOVTaL OT~V EUPUTEP~ p~y~aTLX~ ~WV~ T~~ ATaAaVT~~, xa8w~ XOL 
~ EntO~~avo~ xanOLWV nEpLOXWV nou napOUOLa~ouv oa~El~ EVOE(~ELt; 
xaTanOv~o~~. 

H p~y~aTlx~ ~WV~ T~<; ATaAavT~<; E[vaL E~alpETLXOU 
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~X.1. XapT~S T~S TonOeEo[as EpEuvas. H XA[~axa E[val 1:30.000. 

EVOla~EpovTOS E~alT[as TOU ~EyaAou OElO~OU nou eOWOE TO 1894. 
~UyxExpl~eva OTlS 20 xaL 27 AnpLA[OU TOU ETOUS aUTou O~~ELWe~xav 

ouo nOAu Loxupe~ OElO~LXE~ OOV~OElS ~EYESWV 6.8 xal 7.0 
aVT [OTO l Xa (Comninakis, et. al. 1982). KaTa TO OEUTEpO OE L0~6 

EnArlY~ LOLa[TEpa ~ n6A~ T~S ATaAavT~S, T) ono[a "enaSE navwAESp[av 
xal xaTEoT~ axaTo[x~TO~· (M~ToonouAo~, 1894). 

KaTa TO OEUTEpO aUTOV OElO~O E~~aV[OT~xE TO Prly~a T~S 

ATaAaVT~~ ~E ~rlXOS nEp( Ta 55 XlAlo~ETpa xal ~E aAI-W, nou 
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O~~~LWe~K£ LOO ~~ 40 £KaTooTa OTO uTIo~aepO ~8XPL ouo ~8Tpa OTa 
cpLa TOU uTIo~aepOu ~~ T~V aAAou~LaK~ TI~OlaOa (PovToYLavv~ K.a., 
1986) • 

OL 0~LO~LK8~ TO~8~ ox£oLaoT~Kav STOL, WOT£ va £(vaL Kae~T~~ 

TIPO~ T~ OL£UeUVO~ TOU rXvou~ TOU p~y~aTo~, OTIW~ aUTO Ka80p[OT~K£ 

aTIO TIPO~YOU~£v£~ ~pyaOL~~ (PovToytaVV~ K.a.) 1986.; Ayy£Ho~~) 
1991; MapaTo~ 1965). 

ATIO yewAoYLK~~ TIA£Upa~ (PovToYLavv~ K. a./ 1986) OT~V 

TI~PLOX~ £~~avL~ovTaL OUO KUpLOl ox~~aTLo~o(: a) Ta plTILOLa KaL 
TIAeUpLKa Kop~~aTa, Ta OTIOLa ~(vaL aTI08S0eL~ ~sTpla~ 

OUV£KTLKoT~Ta~/ KaL oUVLOTaVTaL aTIO AaTUTI~~ TIOLKLAOU ~~ys80u~, 

TIPO£pXO~£v~~ aTIC TI£TpW~aTa TOU opou~ XAW~OU KaL apyLALKo 
OUVO~TLKO UAlKO KaOTavou xpw~aTo~/ KaL ~) TO TI~p~OTpLaOLKO 

UTIo~aepo/ TIOU arrOT~A~LTaL aTIO ~aOLKOU~ ~~alOT~LaKOU~ 

ox~~aT LO~OU~ XPw~aTO~ TIpaOl VOU OKOUpOU, xaOTavou, Lw50u~ xaL SX~ L 
~vaAAaYE~ nupoKAaoTLTWV KaL Aa~wv (avo~oLTtx~~ ~8XPL ~aoaATLx~~ 

OUOTao~~), ~~ TIap~~~oAt~ OXlOTOAL8wv KaL ~a~~LTWV . 
ETO uTIo~a8po Ta OUO TI~TpW~aTa, TIOU ouvaVTWVTaL XUPLW~ xaL 

~vaAAaOOOVTaL TIOAU Ouxvci: ~~Tal;u TOU~ xaL xapaxT~p[<:OVTaL w~ 

nupoxAaOT LT~~, ~ [vaL OX LOTo~a~~rT~~ Kal xpOXaAOTIay~, ~VW 

apaLOT~p~ e[val ~ e~~ci:vLo~ apYLALKWV 0XtOTOAC8wv xaL ypaou~axwv. 

Ta ~cpaLOTelax~~ TIpOEAeUO'l~ UALxa (TI.X. 'lcpaLOT~LaxoC TOCPCPOL) 
ouvaVTWVTal ~OVO oe OpLo~Eve~ 880eL~ TIepLOpLO~EV'l~ SKTaO'l~ 
(AyyeA[o'l~/ 1991). 

£Y~OrH nE~OMENQN 

H OUAAOY~ TWV oeoo~EvwV 8YLV~ ~e T'l ~O~e~La oelo~oypacpou 24 
xavaALwv TUTIOU terraloc II ~~ ~~TaTpOTIEa avaAoyLxou o~~aTo~ oe 
~'l~Laxo (A/D) TWV 8 bits. To TeAeuTaLo TI~pLop[<:eL TO ouva~Lxo 
eupo~ OTa 48 dB. 

H O~LO~LK~ TI'lY~ ~Tav TUTIOU kangaroo, TO OTIOCo XP'lOL~OTIOLeC 

cpuoCYYLa OTIAOU ~~ 60 ypa~~apla TIUp[Tloa~. H TI'lY~ aUT~, TIOU 
<:UyC<:EL TI~p( Ta 80 KLAa, ~e T'lV TIUPOOOT~O'l eXTlvaooeTal aTIO TO 
EoalpO ~ xa t TIp oxaAe ( ~ e T'l ouva~ 'l avci:opao'l ~ TO oe l o~ LKO xu~a 
(Meeks et al., 1990). H 1('lY~ el;eTaOT'lXe ~ao~aTlxa KaL Eowoe T'lV 
xupta OUXVOT'lTa T'l~ EW~ xaL 100 Hz (oX.2) • 
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~X.3. rrapaO€ly~a O€LO~lX~~ avaypa~~~. ETo ox~~a ~TIOP€( va 
TIapaT~p~S€L TO o~~a avaXAao~~ ~€ T~ xapaXT~plOTlX~ ~op~~ 
TOU~ 

OTIOlO~ Sa TIpeTI€l va aTIo~axpuvS€[ apYOT€pa xaTa TO OTaOLO T~~ 

€TI€~EPyao[a~ TWV O€OO~€VWV. 

ErrE3EPr~IA TQN nE80MENQN 

H €TIE~€pyaoLa TWV 6E60~evwv EylVE ~E T~ ~o~SELa TOU 
TIpOOWTILXOU UTIOAOYlOT~ xal TOU OElO~lXOU TIpoypa~~aTo~ seistrix 2 
(Interpex, 1991). rla €TIl~epOU~ Epyao(E~ XP~Ol~OTIOL~S~XE ETILO~~ 
xal TO TIpoypa~~a vesna (Spectratek systems, 1988). rrepa aTIo Ta 
~aoLxa oTaoLa T~~ CDP €nE~EpyaoCa~ XP~Ol~OTIOl~8~xav €TIlO~~: a) 
~CATPO TaxuT~TwV (FK filtering) Yla T~V aTIo~axpuvo~ TOU E6a~Lx00 

Sopupou aTID Ta oE60~€va, P} aTIoxon~ (mutingl TWV npwTwv a~C~Ewv 

WOTE va aTIO~€UxSE[ nlSav~ OWPEUO~ TWV OLaSAaOEWV xaL anoxon~ TOU 
xu~aTO~ aepo~ nou E~alT[a~ T~~ ~EyaA~~ TOU OUXVOT~Ta~ xal T~~ 

~lXP~~ TaxuT~Ta~ TOU E~~aV[~El XWPlX~ ~Euoo~aVLa xaL xaTa 
OUV€TIELa Ola~EuYEl aTIO TO ~LATPO TaXUT~TWV xal y) OTaTlxe<; 
OLOpSWOEL<; uno T~ ~op~~ TWV OTaTLxwv uTIaCSpou (field statics) xaL 
TWV oTaTLxwv unoAolnwv (residual statics) Yla T~ PEATLWO~ T~<; 

ouva~Ela~ TWV OE60~€vwv. Q<; EnLnEoo ava~opa~ SEWp~S~XE ~ YEvLxa 
ETIlnEO~ ETIL~aVELa T~~ y~<;, WOTE va EAaXLOTOTIOl~SOUV Ta AaS~ nou 
unELOEPXOVTal naVTa ano T~V E~ap~oy~ TWV 6l0pSWOEWV AOYW 
U~O~ETPlXWV OLa~opWv. OL Tl~E~ T~<; TaXUT~Ta~ TOU anooaSpw~€VOU 

~AOlOU EnlxaAU~~<; unOAOYL08~xav ano Tl~ a~[~El~ TWV aTI' EuSE[a~ 

xu~aTWV OE xaTaypa~€~ p~XWV 0 l a8AaOEWV. H ouva~ Lx~ 0 lOPSWO~ 

paO[OT~xE OE avaAUO~ TaXUT~TWV ~E T~ XP~O~ TWV OWpEUOEWV XOlV~~ 

TaXUT~Ta<; (CVS panels) (Yilmaz, 1987). EXTO~ TWV CVS 
XP~Ol~OTIOL~8~XE ~ ~€S060<; T~~ TauTlo~~ T~~ unEPPoA~~, aAAa xal 
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UTIOAoY[Oe~~e ~e ,l~ 6LaeAaOeL~. E,OL yLa ,~ 6Uva~L~~ 6LOpeWO~ 

XP~OL~OTIOL~e~Xe ~OlV~ ouvap,~o~ ,axu,~,WV ~a,a ~~~o~ ,WV ,o~wv. 

OL 6l0peW~eve~ o~a6e~ owpeue~xav xal e6woav ,l~ oelo~lxe~ 

,o~e~ ,wv oX~~a,wv 8, 9 ~aL 10. H TIapouo[ao~ ,wv 'o~wv peA'LWe~~e 

~e ,~v ecpap~oy~ au,6~a,ou eAeyxou ev[oxuo~~ ,wv TIAa,WV 'wv 
o~~a,wv (Automatic Gain Control -AGe). 

~,o ox~~a 5 cpa[ve,aL 6laypa~~a'L~a ~ ene~epyao[a ,wv 
6e6o~EvwV. 

6'f'NAAtllOo4 KAf'4CUIllxH 00Pe0· 
Vi {NORMAL MQVe,.oun 

tTAT!XoATOCI.'\OIM 
(RESJDli.Alll'ATlCS) 

ATIOOUVEAL~~ 5ev ecpap~oo,~xe o,a 5e60~tva, ~aL au,6 yLa,[ aTIO 
e~,e,a~tva TIeLpa~a,a TIOU eYLvav, Yla va 6LepeuV~ee[ ~ 5uva,6,~,a 

ecpap~oy~~ ,~~, napa,~p~8~XE ~[a ~E[WO~ ,ou A6you o~~a,o~ TIPO~ 
8opu~o (siN) xaL '~s ouvacpeLas ,ou avaxAao,~pa. E[val yvwo,~ ~ 
yevlx6,ep~ 5uo~oA[a yLa ,~v ,exvlx~ au,~, 0,0 va uLoee,~8EC o,~v 

p~X~ avaxAao~ (Davies et al., 1992; Treadway et al" 1988, Miller 
et al., 1992), eTIeL5~ yLa va AEL,oupy~oeL ~ aTIOOUVeAL~~ owo"tO:, 
TIptTIe l va uTIapXouv ap~e"ta npw,Euov,a yeyovo,a avaxAao~s ota 
5e6o~tva, "ta xapaxT~plo"tlxa "tOU TIaA~OU "tou o~~a"tos va e[V(H 
o,aeepa xaL 0 AOYos SiN TIptTIEl va E[vaL U~~AOs (Miller et al., 
1992). ~"t~ 5LX~ ~as TIepCTI,wo~ exou~e ~ovo Eva yeyov6 s avaxAao~~ 

TIepav "tou on OU"tE 0 AOYO~ SiN E [vaL L5 La [,Epa u~~A.O~ ~aL ,ex 
xapa~"t~pLo"tL~a ,OU TIaA~OU 6EV exouv 0"ta8EpOT~"ta. Evw ~aTIOLa 

ouppC~vwo~ "tou TIaA~OU 6e qJa[vE"taL peaALo'Lx~ ~e Ecpap~oy~ 

anoouvtAL~~s, 5ev uTIapXeL xaL XanOla TIOAAaTIA~ aVaXAao~, wo,e va 
"t~v eTIl~6AAEL, 6~Aa5~ va anaL"tE[ xa,' avayx~ npO~AeTI"tLx~ 

anoouvEAl~~ (predictive deconvolution). 
Ana "t~v av6Auo~ "twv cpaolla"twv ouxvo"t~"twv cpa(vE"taL 6"tl OL 

~up(apxes ouXVO"t~"tE~ T~~ epeuvQs ~as ~Tav ~EXPL xaL 100 Hz, EVW 
~ ~tYlO"t~ nAELo~~cp[a TWV cpao~a,wv TIapouoCaoe ~EYLO"tO aLOe~'Q 6vw 
"twv 75 Hz. Lu~cpwva ~E "to XPl1:~PlO Rayleigh (A/4), OL 1:l~E~ 
~a"tax6pucp~s 5laxpL"tLx~s L~avo"t~"tas yLa xup[apxes ouXV6"t~'E~ 100 
Hz ~al 75 Hz E[vaL aVTLo"toLXa 2.7 xaL 3.6 ro. OL "tl~ts au'tE~ 
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H e~~aVLa~ v€oyevwv OUlLxa l~~ n€pLOX~~ ep€uva~ 8elEL eva xplaL~O 
€pWl~~a: YnapX€L OPL~ovlLa aauveXELa alO uno~a8po, o~Aao~ 

~Ela~aa~ an6 lO nEp~olpLaoLxa alO v€oy€ve~ al~ nEpLOX~ aUl~ ~ 

6XL; ~€ n€ptnlWa~ nou aUl~ ~ aauveXELa UnapX€L, lOle 8a npen€L 
va O~LAOU~E yLa eva ~€yaAo l€XlOVLXO p~y~a ~eyaAou aA~alO~, lO 
onOlO exeL €navaOpaa€L nOAAe~ ~ope~ OlO napEA86v. T~v EXOOX~ aUl~ 

axoAou8el xaL 0 xapl~~ lOU rrME (oX.7) . 

. AT M .... l'ol 1 1-4 

~X.7. rewAoYLx~ lO~~ navw ana l~V n€pLOX~ ep€uva~ au~~wva ~€ lO 
xapl~ lOU rrME. 

Ana lO ox~~a 8 nou napouaLa~eL l~ OElO~LX~ TO~r) M', 
napal~pou~e alL, napa TO y€yov6~ alL ~ ypa~~r) aUl~ ECvaL 
lon08€l~~8V~ navw Ol~ xaploypa~~~ev~ 88a~ lOU pr)y~alo~, O€V 

v 
.:2~ 3~ 4~ SB 6~ 7e 

J I I I I 

40 

61,3 
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~X.8. H O€LO~lX~ lO~~ M'. To ~~XO~ l~~ ECval 114 m. 

napOUaLa~€L ~eyaAe~ aOUVeX€Le~ OlOV Opl~ovla lOU uno~a8pou, aAAa 
eVO€[t;EL~ oLappfjt;ewv ~E aXElLxa aA~ala ~€PLXWV ~elpwv. 

EuyxExpL~8va, 0 OpC~ovla~ lOU uno~a8pou ~aCV€lal va unoxwpeC yupw 
ala 22 ms an6 lO apXLx6 O~~ECO 8W~ lO a~~€[o 50. ~€OO~£VOu alL 
~ laxul~la ~€lpfi8~xe yupw ala 1100 mis, lO ava~€vo~€VO OUVOALX6 
aA~a Ol~ ypa~~~ aUlfi ElvaL nepl la 12 m. KalonLv napoUOLa~€laL 
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~X.l0- H OEtO~lX~ ,O~~ rr'. To ~~xo~ ,~~ ELVat 96 m. 

XP~O l ~OTIO t ~ 80uv 8a~~e: VE ~ t Oxupe:~ TI~ye: ~ ( EXP~X, t xa). ' E,o t 8a 
e:XOU~E ,au,oxpova xat o~~a aTIaAAay~e:vo aTIa ETIt<pavE taxa 8apu(30 xat 
txava va e:pXE,at aTIo (3a8u,EpoU~ avaxAao,~pE~. To xoo,o~ o~w~ ,~~ 

e:pEuva~ 8a TIOAAaTIAaOtaO,EL AOYW LOU ~EyaAou XOO'OU~ ,wv 
EXP~X,tXWV, aAAa xat ,~~ xa8uo,ep~0~~ E~al'La~ ,~~ OtaVOt~~~ xal 
yo~wo~~ ,WV OXE,tXWV ~pEa,Lwv. 

(3) H avaAUO~ ,WV OEtO~lXWV ,O~WV e:6Et~E O,t: 
YTIapXEt ~ta Ouve:XEta LOU OpL~ov,a LOU TIEp~0,pla6lxou 

uTIol'a8pou xa,w aTIo ,~v TIEPlOXr'i, OTIOU ,0 pr'iy~a ElXE xap,oypmp~6d, 

o~Aaol'j OE <paLvE,at va UTIapXEt ~ta TIAEUptxr'i ~E,a(3ao~ aTIo ,0 
TIEp~0,pta6txo 0,0 vEOYEve~. H e:pEuva UTIe:OEt~E XaTIOtE~ Otappr'i~Et~ 

o,~v TIEptOXr'i au,r'j o,~v ypa~~r'i AA', TIOU 6LVOUV e:va OUVOAtXO aA~a 

TIEPL ,a 12 ~e,pa. ~,~v ypa~~'i rr', Exa,e:pw8EV ~ta~ ~avEPr'i~ 

ava80Awo~~ 'ou uTIol'a8pou, UTIaPXEt ~EyaA~ TIl8avo,~,a va uTIapxouv 
otapp~~Et~. 

EYXAPI~TIEl: 

EuxaptO,OU~E ,0 rEVtXO ~tEu8uv,'i LOU IrME x. AVOpOVOTIOUAO 
B. xal ,0 ~lEU6uVl~ LOU rEW~UOlXOU T~~~a,o~ LOU IrME x. ~(6Ep~ 

r. Yla ,~v TIapaxwp~o~' UAlXO,EXVtXOU E~OTIAtO~OU o,~ olE~aywyr'i 'TJ~ 
e:pEuva~ ~a~, xa8w~ xat ,0 YEW<PUOlXO LOU IrME x. M. NtXOAa'lO~ Yla 
,~v TIpOOWTIlXr'j LOU TIapao,ao~ xal (30r'i8Ela o,~v Epyao(a Yla ,~ Ar'i~~ 

,WV 6EOO~e:VWV. EuxaplO'OU~E ETILO~~ ,OU~ <POl,~,e:~ LOU rEWAOylxou 
T~r'j~a,o~ I. Tpax~ xal I. hlaAlap~ yta l~ OU~~E'OX~ lOU~ OTTlV 
Epyao(a A~~~~ oE60~e:vwv. Te:Ao~ Ex<ppa~o~E ,t~ Euxaplo'(E~ ~a~ xat 
OlOV or'i~apxo A,aAav,~<; x. r. rlaVVOTIOUAO, TIOU ~a~ TIapaxwpTJoe: 
aTI06~XEU'lXO xwpo yta ,~ olao~aAlO~ ,wv opyavwv xa,a ,~v TIEp(OOO 
,~~ e:pEuva~. 
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