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nEPIAHlj.IH 

METP~O£l(; TWV EKno~nwv TOU aEpiou paooviou ana TO £oaq>o<; npaY~OTonol~8IlKav OE 4 nEplox£<; 
TWV MEyapwv. 01 ~ETP~OEI<; ol~pKwav 20 ~~VE<; ~ 41 ~ETPIlTIK£<; mplooou<; TWV 14 Il~EPWV 11 Ka8E 
~Ia. LuvoAIKa XPIl0l~onol~8IlKav 164 aVlxvwT£<; CR-39. 01 aVlxvwT£<; un£oTllaav XIl~IK~ 

mE~Epyaaia ~E olaAu~a NaOH 5N KOI aTIl auv£XEla KOTaypaq>IlKav n£vTE OTITIKa moia aE Ka8E 
aVlxvwT~. LE Ka8E EIKova, ~E Til ~0~8Ela TOU npoypa~~OTO<; TRACKA, yivETOI KOTa~£TPllall TWV 
IXVWV TWV ow~aTloiwv-a nou npo£PXOVTOI ana Til olaanaall TOU paooviou. 01 OUOKW£<; ~£aa aTl<; 
onoiE<; £Xouv TOn08ETIl8Ei 01 aVlxvwT£<; paooviou, £Xouv ~a8~ovo~1l8Ei ana TO EpyaaT~plo 

nUPIlVIK~<; et>UOlK~<; TOU navEmaTIl~iou Iwavvivwv KOI £TOI, Aa~~avovTO<; UnoljJll Tllv anooooll TIl<; 
OUOKW~<;, unoAoYI~ETOI 11 ~£Oll OUyK£VTpWOTl paooviou yla TO XPOVIKO OlaOTTl~a nou £XEI 
TOn08ETTl8Ei Tl OUOKEU~. H miopaoTl TWV yEwAoylKWV OUV8TlKWV, 01 onoiE<; 8EWpEiTOI OTI £Xouv 
OTl~avTIK~ EniopaoTl OTTlV £KAuoTl paooviou OTO £oaq>o<; ~E ~aoTl TI<; XPTlOl~OnOITl8EioE<; ~ETPTlTIK£<; 

oIOTa~EI<;, EivOi Tl EMXIOTTl ouvaT~ Myw TOU OTI aUT£<; ~piOKOVTOI OTOV 1010 xwpo. 'ETOI 8EWpEiTOI OTI 
~EPIK£<; ana T1<; avw~aAiE<; £KAuoTl<; paooviou TTl<; ~EA£TIl<; OEV oq>EiAoVTOI OTTlV OT~OOq>OIPIK~ niwTl, 
TTl 8Ep~oKpaoia KOI TTlV uypaoia TOU Eoaq>ou<;. 
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ABSTRACT 

The soil gas radon was monitored in four sites in Megara area, central Greece in order to detect the
 
role of meteorological conditions in its emission. Measurements were carried out during 20 months,
 
using CR-39 solid state nuclear track detectors in a passive measuring technique. The tubes were
 
placed in holes, dug in the soil. The bottom end of the PVC tubes was covered with a 50 ~m thick
 
polyethylene film to exclude 220Rn, water vapors or any contamination from the measuring
 
arrangement. The CR-39 detectors were thus exposed to the soil gas for a period of two weeks,
 
after which they were replaced by new sets of detectors. Following exposure, the detectors were
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etched in a 5N NaOH solution at 700 C for 7-8 h. Track densities were measured through a semi
automatic measuring arrangement, employing a microscope-video camera-frame grabber-computer 
chain. The computer code TRACKA was used to count the number of tracks per optical field. The 
detection arrangement was calibrated in the radon calibration chamber of Nuclear Physics 
Laboratory, Physics Department, University of loannina. Radon concentrations for each detector 
were deduced from the mean value of readings of five optical fields. The effect of geological 
conditions, which are known to strongly influence soil radon investigations using the above 
detection arrangement, was minimized by conducting the survey in the same site. Thus we 
detected that some of the radon anomalies during the study is not related to the atmospheric 
pressure, the temperature and the soil humidity. 

EILAfOfH 

H [3paxunp08w~'l npoyvwo'l OEIO~WV anoTEAEi ~Ia npoKA'lo'l KOI EivOI Eva ana TO O'l~aVTIKoTEpa 

aVTIKEi~Eva T'le; oElo~oAoyiae;. LT'lPi~ETOI OT'l 8EWP'l0'l T'le; «npOnapaOKEU~e;}) TOU OEIO~OYovou 

xwpou nou EXEI we; anoTEAw~a T'lV EKO~Awo'l np60po~wv <POlVO~EVWV. 'Eva anD TO npoopo~a 

<pOlvo~Eva EivOI 'l olaKU~aVO'l T'le; EKAuo'le; TOU paooviou nou olaXEETOI ~EOW TOU <pAolou T'le; Y'le; 'l 
onoia OXEli~ETOt KOI ~E ~ElEwpoAoYIKOUe; napciYOVTEe; (Bolt, 1980). H olaKU~aVO'l T'le; EKAuo'le; Myw 
T'le; OEIO~IKOT'lTOe; 8EWpElTOI OTI o<pEiAETOI ~ OIEUKOAuVETOI anD T'lV unap~'l TWV EVEpywv P'ly~ciTWV 

OTO <pAOlO T'le; Y'le;· E<pooov 'l unap~'l EVEpywv P'ly~ciTWV EivOI anapaiT'lT'l npoUn08w'l yla T'lV 
npoKA'lO'l OEIO~WV, 8EWpEiTOI OTI 'l ~ETP'lO'l T'le; EKAuo'le; TOU paooviou ~nopEi va OUVEIO<pEPEI OT'l 
[3paxunp08w~'l npoyvwo'l TWV OEIO~WV. 

KOlvo xapaKT'lPIOTIKO TWV <pUOIKWV paolEvEpyWV OElpWV EivOI 'l unap~'l DE OAEe; 100Tonwv TOU 
paooviou (Ehmann & Vance 1991). To pa06vlo EivOI atplo ciXpw~o, cioo~o, ciyEUoTO, paolEvEpyo 
Kal OTEpEiTOI yEVIKci opaOTIKOT'lTOe; npoe; ciAAoue; X'l~IKOUe; napciyovTEe;, OIOTI tXEI ou~nA'lPw~tv'l T'l 
oTOI[3ciOa 08tvoue;. EivOI TO [3apuTEpo ~tAoe; T'le; of./cioae; TWV EUyEvwv aEpiwv. To yEyovoe; OTI TO 
pa06vlo EivOI EUyEvte; atplo olao<paAi~EI OTI OEV aK1v'lTOnOIEiTOI ~E X'l~IKte; aAA'lAETIlOpcioEIe; OTO 
~too nou olanEpvci. KOlci ouvtnEla, 'l OUYKtVTPWO~ TOU ~EIWVETOI, uno KavovlKte; OUV8~KEe;, ~ovo 

ana T'l paolEvEpyO olcionao~ TOU Ka8we; ano~aKpuvETOI anD T'lV n'lY~ TOU (Amgarou, 2002). 
EVTOuTOIe;, Myw TOU 0XETlKci xa~'lAou ouva~IKou npwTOu 10V10~OU olOl'lpEi T'l OUVOlOT'lTO Kcinolwv 
aAA'lAETIlOpcioEWV. 
To paoovlo napciyETOI OUVExWe; ~E a-olcionao'l TWV 100Tonwv TOU paoiou OTO nElpw~Ola KOI TO 
OpUKTci. YnciPXouv Tpia <pUOIKci 100TOnci TOU OTO nEpl[3ciAAov pa06vlo (~ pa06vI0-222 ~ 222Rn), 
80povlo (pa06vI0-220 ~ 220Rn) KOI aKTlvovlO (pa06vI0-219 ~ 219Rn), nou npotpxoVTOI ana Tie; 
<pUOIKte; paolEvEpyte; OElpte; olcionao'le; TOU oupaviou, TOU 80piou KOI TOU aKTlviou, aVTioTolxa. H 
o'l~aoia TWV TPIWV 100Tonwv TOU paooviou aU~ciVElOl avaAoylKci ~E Tie; ~toEe; ~wte; KOI T'l OXElIK~ 

a<p80via TOUe;. AnD aUTci, TO pa06vlo tXEI Xpovo unoomAaOlao~ou 3,821 d, TO 80povlo 55,6 S, KOI 
TO aKTIVOVIO 4s (Durani and Ilic, 1997; Ehmann & Vance, 1991). 0 ~IKpOe; xpovoe; 
unoomAaOlao~ou TWV 000 TEAEUTOiwv 100Tonwv OEV ETIlTptnEI ~EyciAEe; oUyKEvTpwOEIe; TOUe; va 
~ETO<pEp80uv OE ~EyciAEe; anooTcioEIe; KOI npaKTIKci ayvoouvTOI OE ~Elp~OEIe; paooviou we; 
npoopo~ou OEiKT'l ETIlKEi~Ev'le; ytvW'le; DEIO~WV. 

LTOXOe; T'le; napouoae; Epyaoiae; EivOI va Ka80pioEI TOUe; napciyovTEe; nou ETiiOPOUV OT'lV tKAuo'l TOU 
paooviou KOI va nEplypciljJEI T'l o'l~aoia TWV OIKTUWV napaKoAou8'l0'le; KOI KaTOypa<p~e; T'le; 
tKAuO'le; paooviou OE nEploxte; onou unciPXouv EVEPYci p~y~aTO. LT'lV Epyaoia aUT~ 8a 
napaTE80uv oTOIXEia yla T'lV tKAuo'l TOU paooviou OT'lV nEPIOX~ TWV MEycipwv anD 4 oT08~oue; 

napaT~P'lO'le;. 

2 nAPArofH KAI LlIAKINHLH PMONIOY 

'OTOV TO pcio10-226 olaonciTOI, O'l~loUPYOUVTOI tva ciTO~O paooviou KOI tva oW~Oliolo-a. 0 
nup~vae; TOU paooviou avaKpouETOI npoe; T'lV aVTi8El'l 0lEu8uvo'l yla Myoue; OIOl~P'lO'le; EvtpyElae; 
KOI op~~e;. To <pOlVO~EVO aUTO ano~aKpUVEI TO ciTO~O paooviou ana T'lV apXIK~ 8to'l TOU EVTOe; TOU 
KPUOTOAAIKOU nA£Y~Oloe; TOU OPUKTOU ~ TOU ~opiou, onou ~TQV TO ciTO~O TOU paoiou. EnEIO~ TO 
ciTO~O TOU paooviou EXEI apKEl~ EvtpyEla (-86 keV) ~ETaKIVEiTQI ano T'l 8to'l nou 0'l~loupy~8'lKE 

~tXPI va ~ETQ<ptPEI oA'l TOU T'lV EvtpyEla OTO UAIKO (Amgarou 2002). To avaKpouo~EVO ciTO~O, 

onwe; <paivElOl KOI OTO napaKciTw ox~~a, ~nopEi, va napa~EivEI OTOV iOlo KOKKO nETpw~aTOe;, va 
~ElaKlv'l8Ei OE Kcinolo YEITOVIKO KOKKO ~ va [3yEI ana TOV KOKKO KOI va nEpcioEI OTOV atpa ~ VEpO 
nou [3piOKETQI avci~wa OTOUe; KOKKOUe; (Lx~~a 1). 

88 

Ψηφιακή Βιβλιοθήκη Θεόφραστος - Τμήμα Γεωλογίας. Α.Π.Θ.



68 

'011\9Qod 01 3rl 131\jogrlno ScY1119 'SlJj SIJ1 1)010YID 1)0>lId31cY1~13 nO! o1OrlC!JdlD Od311)SOg 9110 0131\J;lIDIll3 
1\1J1 SOdll I013Xd~l\o 10>1 1013I)Y>l3 aH 01 ·(666 ~ 'uoJqnes 'll U!eln01) aH 01 ScY1119 'S01IJ19lnYOIQ 
S~ylJrloX Oj3XIOlD 30 9rlOl1nOyllrl3 30 130~AIJQo 01\ j3dollrl 10>1 9>11lDldIJ1>1odoX 91\Xno l)yOll 
IOI\j3 SOSJ;lg OYJ;lA3rl 30 J;ld31\ J;l>lIYO>lYO 30 'nO! ~onYJ;lIQ H ·SnO! 9rloonQAnO 9110 ~ S311J191dIJlDOdQ 
S~>lIAoyolg S~>lDl31\0IDI1l3 9110 10>1 I)o>llyn 1)0>lll\oAdo 1J0IJrl9QO>ll01l0 1\1J1 '1\cY11J;lrlcY1d1311 1\C!J>lI>lodSl\o 
1J0cY1IDd9rl013rl 1J1 'OI)Ql\orl 01 9110 I013Xd~odll 119 I01!3dcY13S ~O:::> 01 .( ~om: e!leM 'll J>t!t\ : ~002: '·Ie la 
J>t!t\) aH J;lI\Xno 10>1 ~O:::> S130C!Jd11\3>1Ano S31\~rllJ~no 3rl 10131!13XO nOjl\oQod 1J0cY1d11\~>lAno IJI\~rlIJ~no 

IJ SIJ~lJddJ;lIQ S31\C!Jl Slq ·(e2:002: '·Ie la >tazewz) SIJ1 J;l131\J;lIDIll3 1\1J1 SOdll 1011\0Xd~1\0 10>1 SIJA SIJ1 
1)010YID 1)03d3lD nO! 01Orl~rl1 Od311)SOg 9110 I01I\OXd~odll OjOllO 01 (~N 10>1 vH:::> '~O:::> ·X·ll) 0Id~0cY13A 

01 3rl 1013d~ID013rl 011\9Qod 01 0!dcY13S D1rl 3rl OI\cY1IDrll)~ ·nojl\oQod nO! J;ldOID013rl 1J1 olA S3!dcY13S 
S3dOIDJ;lIQ j3ScY111n1OIQ AnOX3. ·SIJ~lJddJ;lIQ S31\C!Jl SllD ~ J;ld31\ 013A911n OlD nOI\~rlnyolQ nO! ~olJl\!>1013rl 

~ 1J0nXJ;lIQ 3rl 119 9110 SIJ~lJddJ;lIQ S31\C!Jl SllD odoA~dA 0111 lO13d~ID013rl 01\ 10>1 I0131)Y>l3 01\ 301)0dollrl 
oS 011\9Qod 01 119 1\0~13Q~ S~lnO Sl30~dlJlDdOll 10 ·U66 ~ 'Iaplas 'll U!UUOll\J) O1IJ19>11rlOl30 1J1 
3rl 1J011~Xono 10>1 OrlcY1d1~1l 9>11d1IJrl OlD 1\cY11J;lrlAlJd 10>1 1\cY13~~ddDlQ S31\C!Jl 9110 cY11\J;l1l3 J;ld31\ 013A911n 
01 10>1 od~o 9>11IDOQ3 1\0lD nO!l\oQod S130C!Jd11\3>1Ano S31\~rllJ~no 13~j3Q AnOX~ SI30~d13l1\J ·So1OrlC!Jd1311 
I)O>lld1IJrl nOI\~rlI3>1011n nO! 1J00lDI)0 1J1 9110 ScY1S~l\no 101J;l1do~3 SOIDOQ~ OlD nO!l\oQod nO! 1J0nY>l~ H 

·1\C!J>lIJSAnO 1\C!J>lIAoyodcY1313rll\cY11 S~yog013rl 9110 ScY1!dn>l !3slJAdnolrllJQ 01\ j3dollrl 
SIJD3jll J;ldOIDOIQ H ·SIJ03!1l J;ldOIDOIQ 9110 101pyO>lodll SOIDOQ~ OlD SnO! ~od ~yorlo 1O>l/~ SIJQC!Jgdm 
IJ 'no!l\odoS nO! 10>1 nOl1\9Qod nO! SJ;ldOID013rl 1J0cY1111jd311 I\lJlD 131\jogrlno ScY1119 'sPlouAaCi 9rlSIdo 
9d>llrl 9110 10131!dIJ1>1odoX 9lDnJd Ol\~ I\01Q "k:)Jeo nO! orl91\ 01 9110 1013IDJ;ldAld311 nO!l\odoS nO! 
10>1 nO!l\oQod nO! J;ldOID013rl H ·(886 ~ '·Ie la JJ0JezeN) Od1OID09rl1O 1\1J10 SOIDOQ~ 01 9110 nO!l\oQod 
nO! nOQ9013 S9rloll\oXIJrl SoXdo!dn>l 101!3dcY13S 1J0nXJ;lIQ IJ 119 1\0~13Q~ 1\cY11J;lrlodI311 01OrlO~Y31011'c;f 

·U66~ 'Iap!as 'll U!UUOll\J :L66~ '0111 'll Iuemo :2:002: 'noJe5w'c;f) 00 od~o 1\0lD SlJonXJ;lIQ 
~lD3Y31AnO 01 3rl j3S3QAnO 01\ j3dollrl C!J1\3 '( kS 2:-w S3QJ;lI\Orl 3rl) ao 'SlJonXJ;lIQ S~lD3Y311\no S9Ad31\3 
I01!3yO>l J;llnO IJS~A3rl 01 13~QAnO nOll S~lD3Y31AnO 0 ·SIJ0cY1d11\~>lAno SIJ1 OQjrlsog 1J1 3rl l\cY1d911 
1\cY11 S~Xold311 SIJ1 SO>l~rl J;l1O>I 1)0lDnJd nO! S~od O1IJ191\>lnll 1\1J1 131!13Xono SOjOllO 0 '>t01::! nO! 
orl91\ 01 9110 I013IDJ;ldAld311 1J0J;l1 IJ ~ln'c;f ·9>1lyn OlD oo~rl 1J0cY1d11\~>lAno IJ 10131\J;l~nO n01l9 ~lnO SOdll 
IJ13S!11\0 IJOAnSI)31O>I SOdll 1301)3lD01\013rl 01\ 1J0J;l1 1\1J1 13X~ '9lDnJd 31011~QOIOllO ScY111Q ·SlJolJl\!>I 
S~>loldorl So!oXm cY10~rl 1013l\jA oo~rl 01\~rlld>l3>1Ano Ol\~ 30 'PSOOllOOIQ 9lnO I\ldll 'nO!l\oQoo 
SJ;ldOID013rl S9rlOll\oXIJrl S9>11Xdo 0 ·>to!::! n01 orl91\ OlD 131)0>lOlln SlJonXJ;lIQ cY10~rl J;ldOID013rl 
H ·1J1\~rloldold311 0111 IJrl9>10 IOI\j3 1J0nXJ;lIQ IJ 'IJIDJ;lQ3 J;ldAn 3~ ·nO! 1)0rlool00YillQOlln nOl\9dX I)od>llrl 
n01 cY1A9Y '~d>llrl IOI\P SOIDOQ~ OlD nOjl\oQod n01 1J0nXJ;lIQ ~>loldorl IJ 'J;l>l11\3j ·j3Sd3ID013rl 01\ J;l>l1Y31 
10>1 01\3>1J;lIQ OlD 131\!3rlodoll 01\ Orl01J;l 01\3rl9nod>lOl\0 01 O1IJ191\0SI1l 1\1J1 131\J;l~nO J;lYVO 'no!l\oQod nO! 
J;ldOID013rl 1J1 131\I)Qodgl1l3 SnOIDJ;lQ3 nO! Snod911 SnOlD l)od31\ lJ~dOlll) H ·J;ldOID013rl IJ 10>1 1J0nXJ;lIQ 
IJ :SIJA SIJ1 0131\J;lID11l3 1\1J1 SOdll nO!l\oQod n01 SlJolJl\j>l !OrlOII\OXlJrl !O>lI13dOIDOIQ onQ AnOXdJ;lllA 

·(966 ~ '·Ie la l>teH) 10131)Y>l3 
l\cY1jOllO 1\cY11 cY10~rl SIJA SIJ1 1)010yID nO! 1\cY13~~ddoIQ 10>1 1\C!J13X31\nOO 1\cY11 Ojd13rlcY13A 1J1 10>1 SOS3A~rl 

01 9110 ~ I01!31\1>I l\cY1jOllO 1\cY11 013S~Og 1J1 3rl l\C!JlDnJd I\cY1YYJ;l 1\cY11 O1IJ11)X01 1\1J1 9110 101J;l1do~3 

nO! S~olJl\j>l O1IJ11)X01 H .PlDOllOOIQ I\ldll 0131\J;lID11l3 I\lJlD 130J;lSID 01\ nO! orlOJ;lY>I Ol\~ 3lDC!J 1D1~ 

'o1OrlC!Jd1311 OlD 1011\0001)11101\0 nOll l\cY1jOylJllO 1\cY11 ~ 1\cY11J;lrlcY1d1311 1\cY11 1\cY13~~ddoIQ 1\cY11 'I)o>llyn 
nO! l\cY1d911 1\cY11 cY10~rl j3Sd3ID013rl 01\ 1311~dll OS Od1OID09rl1O I\lJlD 011\9Qod old~o 01 13SY~013 01\ Olj 

·OlDI911 911IA01l3A AOA~ 30 13A!08013rl nO!AoQod OrlOH} oA3rl9nodllOl\\f : ~ orlVXs 

#ff  H'-#·~--· 

oL Ull\.9gud 
n-olg}l1JTI(I)3: .. 

9ZZ-U1 gYJd 

Ψηφιακή Βιβλιοθήκη Θεόφραστος - Τμήμα Γεωλογίας. Α.Π.Θ.



06 

10 11Q !3eUdl.JlOdOll 13X~ 'SUDj1l3 "nOl SI,J!lnY)I~ IIcylIYOrl(Y)1I0 VdlodAolO)I 13~d911n 011 pdOllrl 0IOllOIlUlD 
UDOWQllO U 101113 Ud311)yoA3rl ODQl I)OrlDI3D nOl Soe3A~rl 01 10llJ3 Od311)yoA3rl ODQ 'S(Y)evlIn~ '(£om: 
"Ie Ie sepluueol) VXold311 V)lldl113)11113 IIUI QllO 91d)lorl J;1l3)1do noXA~Y3 Sl)orleOlD 3D 1013l1cyllDlllOlQ 
SUDn~~ VXOdOlOlQ V)llrlD13DOdll 1!ll3. 'I)OrlDI3D nOl Odl113)1!1l3 01 QllO 1)0rleOlD nOI UDOlDQllO 
IIUI 3rl oAoY9110 II1)Oen311XIIIO 011 II1)0dollrl 'lIcylrlDl3D S3rlodQQdll 'nojlloQod SUDnY)I~ S3!yorl(Y)!I'I1 

'(L66 ~ '::>111 'lil 
luemo) QrlDI3D Ol 913rl SUI Vrlll V)lIXdo IIUlD 3eYVII01l3 10)1 QrlDI3D 01 QllO IIldll 'OQ9rlOQ83 nOll!d311 
Olrl IdX~rl S311Vrl SI3dl IIOlQII(Y)13rl nO!lIoQod nOI UDnY)I~ U nOllQ 'SL6 ~ nOl 0ld9nOll01 1101 SOjll(Y)llOI 
SUI !e>jul)i-ewI4s0-nZI OlD (0'L=VII) SQrlDI3D 0 101I!3 OrlAI3Q9doll Q)lllDldUl)10doX 'nojlloQod 
SUDnY)I~ SUI UD(Y)prl V)llrlD13DOdll 9dodlo SUDnY)I~ SUYOrlcylllO SOill)1 SOYY9 0 'SQrlDI3D 3DUel)0Y0)lO 
113Q S(Y)rlQ 0!01l0 IIUI 'nojlloQod nOI SUD(Y)dll1~)lAnD SUI UDU~I)O UrlOlQllO Ud311)3Q 10)1 3)1uevd13rl 
QrlDI3D Ol 913rl S3d~rlu 917 ScyleO)l 'I)OrlDI3D orlodQQdll S~YOdlDO IInoD~Y310110 011 orlQ)lO II1)0dollrl 3Q 
nOjlloQod nOl Sn08013rl 10 'IIQdoll 01 SOdll lIolDIX9ynOl 11Q 3D(Y)j08381113 SQlno SQrlDI3D 0 'QrlDI3D 
01 QilO IIldll S3d~rlu 0 ~ VY08013rl V)llrlD13DOdll UrlOll1l)D S(Y) 3)1UecylYUQ)l3 010110 U eqo)i nOl QrlDI3D 
OlD SUD!ll3 !3eudUlOdoll 13X~ nO!lIoQod SUD(Y)dll1~)lAnD SUI SVY08013rl SUrlOlQllO OrlAI3Q9doU 
'~_l bS 09 3D ~_l bS m: QllO 3)1UeV~no nOlllOQod nOl uD(Y)dll1~)lAnD U QrlDI3D 01 IIldll S311Vrl 
OI)Q 11Q 1I0~13Q~ do~ddl 3D SI3DVd13rl j3)13 '(966 ~ nOjdonollOI H) SOIIl(Y)llOI SUI eqo)i nOl (G'L=VII) 
QrlDI3D OlD 3)1uevdUlOdoll SUDU~I)O SV)lOIQOlD OrlAI3Q9doll Q)lllDldUl)10doX 'nojlloQod n01l3rlQnY)l3 
nOl UDU~I)O UrlOlQllO V V)lOIQOlD 9dodlo SUDnY)I~ SOlll)1 SOIl~ 0 'OI)Q 1I(Y)1 )13 SOIl~ 0 OIlQrl 
1013~IIlOdlrl3 S(Y)rlQ S(Y)eVllnD 'SUDnY)I~ IIcylIYOrl(Y)1I0 IIcyl)llrlDI3DOdll SnOll1)1 OI)Q QllO 1013~jdUl)10doX 

nO!lIoQod UDnY)I~ U 11Q 3rfln)l~odll 1I(y)3DVd13rl 1I(y)1 013XIOlD 01 Qll'1 'SOlUIQ)llrlDI3D SUI 
10)1 nOjlloQod nOI SUDnY)I~ SUI IIcylY08013rl 1I(y)1 SUDUel)oyO)lodOll SUllodXQd)lorl !orleOlD lInoXd911n 
norlDQ)I nOI S~Xold311 S3dodl91Q 3D IIQlno oA9Y 01 OIJ 'I)XDI V)llyoeO)l 13X~ 113Q S(Y)rlQ UDll~XDnD 

U VIn'1 'QrlDI3D 01 913rl 3)1Uecyll3rl 10)1 IIldll oAlY 3DU19rlOlD UDU~I)O U 'QrlDI3D 01 IIldll 1I00QIIo~no 

nOlllOQod nOl UDnY)I~ U VQI3113 'UD(Y)IIAQdll IIUI olA odQdloQIllY3 3)1uevd(Y)3e Vino VY08013rl H 
'C1 G'9 Snoe~A3rl I)OrlDI3D 3)1uevAuodll do~ddl OlD nOjlloQod uD(Y)dll1~)lAnD Ud31Qyurfln H 'UQII~)lD01 

IIUlD SnOe98 nOY9A3rl SOlO~ddl Qd311 OlD L96~ 01 'IIOWOln 1101 QllO 3)1UeQQ 'I)OrlDI3D 01l3rlQllIOdl 
orlodQQdll S(Y) 'nojlloQod nOl UDuel)0Yo)lodOll VX311nD Ul olA uDllnddgell3 V)l11110rlU~ 'lIcyliDOAd31Q 
IIcylll3AoQII3 UD(Y)IIAQdll SOl3)1d91Q SopXod8 UlD 13DVeU08 011 olA peulollorlwudX 011 j3dollrl olllQQod 
01 11Q S3!)lOQDOdll SI1 13Dv~no IInoX~ 'SOlUIQldulDOdQ SV)l013lDlOdlu V SV)llrlDI3D SUI 10)1 SodlOQ~ 

01 QllO nOl SVDnY)I~ SUI 1)0rlDI13XDnD 1)01l0eill S13~j3Q1I3 10 'Ojll(Y)llOI 10)1 0IYOlI IIUlD nOlllOQod 
UDUel)oyO)lodOll UllodXQd)lorl Ul 913rl 10)1 olllQdX OjOIn3Y31 01 '(£OOG 'Ie Ie sep!uueol :966~ 

uOJqnes 'lil Iineuld) SnoQQe3rl S~)lIAOY(y)3A 10)1 S~)lIDndl(y)3A 1311cylduYllrlnD nOll 0!3yoAd3 orllDVdX 
Oll~ S(Y) 101!3d(Y)3e olllQQod 01 010110 IIUI olA 'lIcyll3X311nDO IIcyl)llll01)131 SUDnY9110 SUI UD(y)I11jd311 IIUlD 
'X'll S(Y)llQ '1I(Y)19rlUY80dll IIcyl)lIAoY(y)3A IIcylYYOll UDUIII)3d31Q UlD peulollorlwudX 13X~ olllQQod 01 

OINOWd IV>! IOVII~13~ £: 

'S31110A9doll Sj3113AoQ1I3 QllO IIcylIl3A(y)~3 

(Y)AQY nO!lIoQod S3!YOrl(Y)1I0 3rlnolljd)lolQ 011 1311~dll I)OrlDI3D orlodQQdll OlDlllQI~O S(Y) nO!lIoQod 
UDIIOrll))lOIQ U !3eUlollorlwudX 011 olA 11Q 13111I))lodll uDnY9110 UII3rll)oAuodll IIUI Qll'1 '(966 ~ 

"Ie Ie l>jeH) nO!lIoQod SUDnY)I~/SU!l3111 SV)lldlOdlDOrllO SUI U!l3QIII)D V)llrlrlodA Ul 13~!dlllOlO)l11110 

OjOllO U uDud~lDn Vd)llrl 13~9wnodoll 9)111Ud(Y)3e nO!lIoQod nOl uD(Y)dll1~)lAnD UlD SU!l3111 
SUI SVY08013rl SUI UDodQ!ll3 H 'UDnY)I~ IIUI 13119~no SU!l3jll SUI VD(Y)13rl cylll3 'SUDnY)I~ SUI UD(Y)prl 
1013A9113I1nD SU!l3!ll SV)lldlOdworllO SUI UDU~I)'1 '(666~ 'uoJqnes 'lil U!eln01) SU!l3111 SV)lldlOdlDorllO 
SUI S~Y08013rl QllO 1013~93dUll3 010110 01 'S9dodl013rl SUI 01l3rlQllIOdl 01 QllO 1013XA~Y3 nOjlloQod nOl 
UDnJlD911013rl U 1I00Q 'nojlloQod SUDnY)I~ Qrlend OlD UDodQj1l3 V)l11110rlUD 13X~ U!l3jll V)lldlOdlDOrllO 
H 'SUI VD(Y)YVQ)l3 IIUI 913rl S3d~rlu OG 10)1 S(Y)~ UrllDI)311XIIIO 101113 011 j3dollrl nOjlloQod UDnY)I~ 

IIUlD SUD(Y)I11QXod8 SUI UDodQj1l3 U 11Q IIl)od(y)3e SUD!1l3 '(S~rlA(Y)d 'X'll) Snodl9Q3 nOl VrloQ Ul QllO 
1013~93du1l3 nOl VDnY)I~ U 11Q IIl)od(y)3e (966~) UOJqnes 10)1 Iineuid 10 '(SS6~ "Ie Ie uJo>j!UeUeneM 
: ~OOG "Ie Ie :;>IU!Ueld) U!l3111 V)lldlOdlDOrllO U 10)1 0!Dod)lorld3e U 'o!DodAn U 'SOrl3119 0 'UD(Y)I11QXod8 
U IOIIj3 nOjlloQod nOl UDnY)I~ IIUI 1In0~93dUll3 nOll S3)1vellnD S~)lIAoyod(y)313V11 'SuDudl~rl UD~e 

UlD S3)1vellnD S~)lIAoyod(y)313rl 511 QllO 10)1 9YYO 'jOrlDI3D 10 S(Y)llQ 'SuA SUI I)Oloydl nOI Q)lld31(Y)!l3 OlD 
S3!DoAd3IQ QllO OIlQrl IXQ 10111cylldO~3 nOjlloQod nOl SI3Dcyldl113)1AnD S3113rll)od13rl SllD S~Y08013rl 10 

'nojlloQod UDnY)I~ Ud311)yoA3rl 10)1 IIcyllDnJd vod vyurfln 1I1)001ln3 0!OlnJY31 01 11Q 101j3d(y)3e 
9YYO '101311cyl13rl S3Qcyldoll QAd3113 01 'olOrlAVd odlodlD9110 oq 'lIcylrlA(Y)d IIcyllOYOll SUDllndl)31Q V 
1I(y)~1I SU~101l91Q (Y)AQY 'S3QcyldOll QAd3113 oll~rlu~no QllO 101110~!dUl)10doX SnOl SUD98 SUI 10)1 SVdlodo 
SUI olOrlcyld1311 01 119 IOlpd(Y)3e olOrlAVd 9)11110110)1 oq 'olOrlAVd 9Ad3113 OlD UD91 U 1013119~nO 1I00Q 

Ψηφιακή Βιβλιοθήκη Θεόφραστος - Τμήμα Γεωλογίας. Α.Π.Θ.



16 

SUi UOOQ9110 IIUl um911n SOlI101lJ;lgrlOV 'II(Y)II!MO(Y)I nOJrluLDIll3110U nOl S~>llon<b S~>lllIudnU 

0Id~LDOAd3 OLD nOJlloQod orlOYJ;lS 30 1I0>lUS~rlollorlsog nOJlloQod S~ln3I1XIIIO 10 J3SU13S01101 
1I0XJ3 S3JOllO 5110 oo~rl SI3~J;l1OIQ 10 'SnOl S~On3>1~SOllO 013>1dJ;lIQ UW O-OIQ!lOrl(Y)O 30 SnOl 
S~03S>I~ (Y)A9Y 'IOII~rln3>1USOllO IDlIIO>lo!dg nOll 01l9dX 01 J;l1O>I S~ln3I1XIIIO SnOl 9110 10111C;>l>10110 
nOdSJ;lgolln nOl UIIX! 0.1 'nOdSJ;lgolln nOl IIC;>IIXI 1I(y)1 S9rlSIdo 0 3>1uS~dlOdlD J3SUd13rlOlD>I 
1I0XJ3 nOll IIC;>IIXI 1I(y)1 9rlSIdo 9>11YO 1101 911'17' 'no!lIoQod nOl UOOllOJ;lIQ Ul 9110 O-II(Y)JQllOrl(Y)O 
1I(y)1 IIC;>IIXI 1I(y)1 UOUdl~rlOlO>I U IIDlIIOII!A '(000e:: "Ie la sapluueol) 'If)l8V'C1.1 SOlOrlrlJ;ldAodll nOl 
013S~Og Ul 3rl '0119>113 3SJ;l>l 3~ '(£OOe:: "Ie la sapluueoj) nOJQ311 53119>113 9 1I01110dlJ;ldAolD>I ~ln3I1XIIIO 

3SJ;l>l 911'17' 'IIC;>IIXI 1I(y)1 UOUdl~rlOlO>I IIUl olA 011l9>100d>llrl OLD 1I01I1(1013S01101 10>1 9d311 OIl~rlOIIlOlllO 

3rl 1I011101l~Y1l3~ '91no orlnYJ;lIQ 01 9110 IIDlIIOII(1d>lorlOllO 'D13X~lInO Ul~ 'lIc;>d(Y) 8-L OrluLDJ;lIQ 
9>1111odX olA 8 0 OL 0!00d>lorld3S 30 10>1 N9 HoeN orlnYJ;lIQ 30 SnOl ~o(Y)dgJ;lIQ ~>llrlUX Ul 3110grlJ;lYld311 
0!00Ad3~3113 ~>llrlUX H 'SnOl IIC;>IIXI 1I(y)1 SUOUdl~rlOlO>I SUi 10>1 SOJooAd3~3113 S~>llrluX SUi ~rlAllo Ul 
IdX~rl IID1110(13)1USOllO 10>1 Sno~1I 9110 01110LD!S0>l11110 6£-C18 S~ln3I1XIIIO 10 lIc;>d3rlu 17 ~ U03S>I~ J;l13VIJ 

'SU~OlJ;lIQ 

3SJ;l>l J;l>lILDldul>1odoX Od31!01QI Dl 10>1 SI3~J;llDlQ 511 131J;llonodoll (~) SO>lOIl!U 0 'W ~ Sno>l~rl Suoudl~rl 

SOIl~Y(y)O 3>1US~IOllOrlloudX (17) U~DlJ;lIQ ULD 'no!lIoQod uonY>I~ IIULD SUOUdl~rl SnoSJ;lg nOluoodQ!ll3 
U J3SU13Y3rl Oil nOIl~rll3>lodll 'SOYH '(886 ~ "Ie la uJo~!ueuelleM:966 ~ 'uoJqnes 'lIllneuld) nOJlloQod 
SuonY>I~ SUi ~YOg013rl !3YO>lodll So!00d>lorld3S SUi ~YOg013rl U 119 lI(1od(y)3S orl09>1 1101 J;l1l0 
IIC;>100Ad3 IIC;>>lllDrlodI311 1I(y)II~rln3100rlUQ 1I(y)1 OJdlumOl3Yll H 'no!lIoQod uonY>I~ IIULD So!00d>lorld3S 
SUi SuoodQJll3 SUi SOXA3Y~ 0 IIDl~ SU~OlJ;lIQ S~>lllOrlodI311 SUi S~lnO S9110>l~ 'nOJII3ynSIOnYOll 
UIIJ;ldgrl3rl !3SU13S01101 3XJ3 SUi oll~rlsnll IIOLD 10>1 SUIIJ;lS3dnonYOll uo~dX 3rl 'J;l>llrld3S 
!3S(Y)IIOrl 3XJ3 (£) SUO~S SUi U~OlJ;lIQ H '(966 ~ "Ie la aOlS8) nO!lIoQod IIC;>IIXI 1IC;>>lIIIUdnll ~dlodAolO>I 

IIUl 131J;l3dull3 113Q C;>1I3 '%96 9110 Od31(1yoA3rl 9LDOOOll 30 'SUOUdl~rl U~01J;lIQ ULD nOJllodoS 
nOl OQOOJ3 IIUl 13!3Y>lOllO Oil 'U1I9>10 Ul 10>1 o!oodAn IIUl 9110 591>13 'DlU19IQI IIUl 13X~ nOJII3ynSIOnyoll 
UIIJ;ldgrl3rl U 119 J3Sd3dlOllo Oil 9>11lllorluo 101l!3 SUO!1l3 'UOudl~rl ULD SUII9>10 10>1 SOJoodAn 
UOOdQ!1l3 U !3S013Y>lOllO Oil 3LDC;> 'w g.O ~xOe:: SnOXJ;lll 'nO!1I3ynSlOnYOll UIIJ;ldgrl3rl 3rl J3sdlnyo>l 
3XJ3 SOIl~rlsnll 0 (e::) UO~S ULD U~OlJ;lIQ Ul~ 'OI3X~!ln0 ULD 1I(10dlodAld311 OS SU~OlJ;lIQ 3SJ;l>l SUi 59110>10 
o 10>1 S~n3>100lD>I S01l9d1 0 'SU~OlJ;lIQ SUi nO>lA9 nOl 10>1 So!00d>lorld3S SUi 'SUO(y)1119Xod9 SUi 
'So!oodAn SUi uoodQ!ll3 U 1I(10SU13Y3rl Oil 9110>10 3rl S~Aoyyodoll 9110 101l101!dul>1odoX SI3~J;l1OIQ 10 

(w~) odoAWII to' 

(wg'O 'UO(Y)1I9rlorld38 10>1 nO!!l3ynSlOnyoJluIII;Jd8rl3rl 3rl) odoA~V11 {; 

(wg'O 'no)!l3ynSlonyoJlU!I!Jd8r13rl 3rl) odoA~V11 Z 
(wg'O) odoAWII ~ 

(SUI 9lU1Dldu1JIodoX) 'ifII300UO.l HI30 

'Suoudqrl !I(y)30~S !I(Y)l !J>lllDldui>1odoX Od3i!01QI 0113)!Jlonodou : ~ SO>lO!l!U 

'S3d~rlu 17~ 3SJ;l>l O~II 3rl 01OLDJS0>l11110 10>1 0!01l0 01 'WW~ X WW~ SI30J;lLDDlQ 3rl '6£-C18 ~ln3I1XIIIO 

OIQ!>l0Yll IIDlIIOIIC;>3d3LD SOlDrlC;>ll nOl Sod~rl 9>1ld31(Y)03 01~ 'OrlC;>ll S~A3LDOlOQn 3rl IIDlII01!Aoddlo 
SU~D1J;lIQ SUi Sod~rl (y)1IJ;l 0.1 'SUOUdlC;>3A S(10sogo u~nd9110 IIUl J;l13rl UO~S udlnd9>10lD>I 30 
3>1US~13S01101 SOIl~Y(y)O 0 'W ~ SO>l~rl 3Xl3 SOIl~Y(y)O 0 SUOUdl~rlU~OlJ;lIQ Olrl 3~ 'W 9'0 Sno>l~rllO>I W 
~ '0 nodl~rlolQ :>lId OIl~Y(y)O 9>11dQIIIyn>l 9110 1I011l(10Y310110 S~lno SI3~J;l1OIQ 10 'lI(Y)dJ;lA3VIJ 1I(y)1 UIIJ;l>l3Y 
ULD Suoudl~rl S130~S SI3d1 30 SI3~J;l1OIQ S~>lllud13rl 1I0>lUS~IOllOrllDudX 0100Ad3 00(10dOll IIU1~ 

NUdVJ3V11 NUl HXOld3U NHH AOINOWd 1131Hd13V11 t' 

'(L66 ~ ':>111 'lI !ueJna) 
910ydl OLD Suo(Y)dld9rlodoll SUi ~rlOIlOlD>I IIU1 ~ SOlOrlA~d nOl 011(11 1101 3rl oAoYJ;lIlO S~>lILDn>lY3dl3 

~ S~>lIlD3I11rlno 101lJ3 Oil J3dOllrl (10rlOl30 nOl S130J;l1 10 119 S9110A3A 01 3rl J3S0113Xono Oil SUOJ1l3 
J3dOllrl S(10rlOl30 Snol 9110 IIldll nO!lIoQod SuonY>I~ SUi UOU~(10 U ~ UO(Y)!3rl H '( ~86 ~ 'pJepp08 
'lI uoss~neH) (1010ydl nOl S313X~!ln00 S~>lllI10rlUO 30 I013YJ3dlo J;lIlOSlll ~lno UOU!OllododlolQ H 'nOl 
J;l>lllnQ OLD noXA~Y3 0!3rluO 119 9110 9rls09 Od31(1yoA3rl 30 1I011101J;l3dUll3 nodll1~>l11l3 nOl J;l>lIYOlOIIO 
nO!lIoQod noXA~Y3 0!3rluO 0IQIIOYOI D119N UW 1I(y)30~d13rl 01l~rlOQ3Q 1I0~13Q~1l0 S(Y)1l9 J;lYYO 
'(10rlOl30 nOl Odl113>1!1l3 01 9110 (Y)d(1A S311~rlurl31101D>I J;l>lld13rlrlno 101l!3 113Q SuonY>I~ SUi S3lyorl(Y)1I0 

Ψηφιακή Βιβλιοθήκη Θεόφραστος - Τμήμα Γεωλογίας. Α.Π.Θ.



Z6 

10)1 ~)l11AOrllJD 132jAOcbrl3 l!1A3 'uD3lll ~)lld13rlodog U1 3rl 90'0 SOlU1Q)l11AOrluD OQ3ll1113 3D UDI1~XDnD 

~)lI1AOrlUD 9YYO '~)l11UAdo OId1~rl 132jAOcbrl3 0IDod)lorld38 U 11Q 131ll(1)10dll e o)loAIU A01 9ll\;f 

"~O'O 5DlU19)111AOrlUO og311!113 3D ~)l11AOrlUO uOIQXon1 •• 
'90'0 5DlU19)111AOrlUO Og3111113 3D ~)l11AOrlUO uOIQXon1 • 

~ 90~' 6Z0' ..989' ZO~' 9BO'..B68' 9£0' to 
~ ..88L' ..ZOt' v90' LBO' ~Z ~' OW t 

~ ..£~v' 990'-LvO' 960' £H'Z 

~ 9 ~ ~ '. L90' vvl' LW~ 

~ ..£OV'.£££'..~vL' C-l. 

~ 8£~-~ vl'311d 

~ .99£'d 

~ l. 

to t Z ~ C-l. 311d d l. 

"n009dg 0!3rlUO 
01 3rl 50!00d)lorld38 5U1 J;ldO<DOlg U :0-1 10)1 UO(Y)1119Xod9 H :3l::ld 'UD3!11 ~)lld13rlodog H :d '0)00d)lorld38 U 
:1 n0119 o)loAIU A011 "A(Y)dJ;lA3v-J A(Y)l 5~XOld311 5U1 513~J;l1OIg5~)lllOrlodI311 51d300~1 5110 nO!Aogod 5uo(Y)d1A~)lAno 

5U1 10)1 A(y)A~rlOQ3g Acyl)lIAoyod(y)313rl A(Y)l I)~013rl uosJBed J;l1O)I 5uolqXono 5~103Y31MO 10 "Z 50)lOAlU 

"A(Y)dJ;lA3v-J A(Y)l 
5~XOId311 5U1 5uoudqrl 5130~8 511 olA (£w/bS)\) nO!Aogod A(Y)30cyld1A3)1Ano A(Y)l UOIA9)113110 ~)lI<DodJ "Z orl~X1 

"'2 "'2 "'2 "'2 "'2 "'2 "'2 .... .... .... "'2 "'2 "'2 .... .... .... .... .... .... .... ~ ~~ 
8 ~~ ~~ &1 ~~ ~ 88 ~~ ~~ &1 ~~~ 

0 

02: 

017 

i 09 

~--08 

OO~ 

"AmA~rlOQ3Q Al!1)1IAoyodm313rl Am1 10)1 nOjAoQod SUDnY)I~ SU1 03013rl UDI1~XDnD U1 A00docbo 
UOSJSad 910)1 SUDI1~XDnD S~lD3Y31AnD 10 "S1339101Q SI1 S3Y9 3D 010rl9 AOl~ SOjAoym3A SU1 UDodQjll3 
U 119 j38udm38 OA !3dollrl ID1~ 10)1 odl!1X OIQI AOlD S3Y9 AOl~ ~Q13ll3 Amd9A3V11 Am1 SI33910IQ 
S~)lllOrlodI3ll SI1 olA ~lno 0!DOAd333ll3 U 13AlA OA 3)1U8X~Ylll3 "e~'A SSdS n01~)lOll 00)lllDllOlD 
nO! 0138~09 U1 3rl UOSJsad 910)1 SUDI1~XDnD S~lD3Y31AnD 10 AO)lUlDjAoyolln Amd1~rlodoll 

Al!1)1IAoyodm313rl Am1 10)1 nO!AoQod Am3Dl!1d1A3)1AnD Am1 (13013rl SUDr1~XDnD SU1 UD3d(13 AU1 OIJ 
'O!Q3ll Oe8 3D O-AmjQllOrlmD UAXj AO)lU8(1YOAO 9)11YOAnD ~QoYUQ 'OjQ3ll 9 AO)lU8~d13rl ~ln3AXIAO 

389)1 3~ 'SnO! ~Ducb9dAOlmcb 3AIA~ 10)1 0lll9)1DOd)llrl 3D AO)lU8~1380llO! S~ln3AXIAO 10 "SUDnY9Ao 
S~)loldUlDOAd3 S3dl!1 999 AO)lU8~110llO IO!~ 'S3dl!1 l!11)lO olA 9 ~ Am1 S3Q9rlo 3D 0]DoAd333113 
~)llrluX AODUlD~lln S~ln3AXIAO 10 'S~ln3AXIAO V9~ 9)11YOAnD 'S~ln3AXIAO v AO)lU8~IOllOrlIDudX 

OQOld3ll 389)1 OIJ "SnoQQld3ll S~)l11Ud13rl ~ V 3DU)ld~IQ Orlodj3ll 01 10)1 S3d~rlu V~ AOl~ 

6£-~:::> ~ln3AXIAO 389)1 UD38)1~ H '(S3A~rl Oe 9)11yoAnD ~QoyuQ) 900e nO! nOj,OVII 9 SI1 Iml Sm~ vOOe 
nO! nOjdg(1)lO 6 QllO orlulD91Q Q)lIAodX OlD AOAIA~ 0IDoAd3 OD00dOll AUlD nOIAOQod SI3D~d13rl 10 

'~ln3AXIAO 

n01 SUD3e)l~ orlulD91Q Q)I'AodX 01 olA nOll\oQod uDmd1A~)lAnD uD~rl U 3)1UlDlAoyolln 'SU30l91Q 

Ψηφιακή Βιβλιοθήκη Θεόφραστος - Τμήμα Γεωλογίας. Α.Π.Θ.



UljJIlA~ 0XETIKO 8£TIK~ oUOXETIOil IJE Til OIOq>OPO 8EPIJOKpooio<; IJE TO OlllJEiO OpOOOU (OE miTT£OO 
0llIJOVTIKOTIlTO<; 0,01). ETTioll<;, q>OiVETOI OTI 11 OIOq>OPO 8EPIJOKpooio<; IJE TO OlllJEiO OpOOOU 
EIJq>ovi~EI IJETPIO OPVIlTIK~, oMo OilIJOVTIK~ OUOXETIOil IJE Til ~POXOTTTWOll KOI Til ~OPOIJ£TPIK~ TTiWil 
(OE ETTiTTEOO 0llIJOVTlKOTIlTO<; 0,05 KOI 0,01, oVTioTOIXO). EivOi O~IO vo ovoq>Ep8Ei OTI 11 8EPIJOKpooio 
OEV EIJq>ovi~EI oUOXETIOil IJE TIlv EKAUOIJEVil oUyKEvTpwOll poooviou OE KOlJio OTTO TI<; 4 8EOEI<; 
IJETPllOll<;. ATTo TO OTTOTEAEOIJOTO OUTO OUIJTTEpolvETOI OTI OEV UTTOPXEI E~OPTilOil TIl<; EKAUOll<; 
poooviou OTTO Til 8EPIJOKpooio. H ~OPOIJETPIK~ TTiWil EIJq>ovi~EI IJETPIO 8£TIK~, OAAO OilIJOVTIK~ 
OUOXETIOil (OE miTTEOo 0llIJOVTIKOTIlTO<; 0,01), IJOVO IJE Til oUyKEvTpwOll TOU EKAUOIJEVOU poooviou 
OTIlv TT£IPOIJOlIK~ OIOTO~Il 4. LIlIJEIWVETOI OTI 11 TT£IPOIJOTIK~ OIOTO~Il 4 OIOq>EpEI OTTO TI<; UTTOAOITTE<; 
TT£IPOIJOlIKE<; OIOTO~EI<; TIl<; TT£PIOX~<; TWV MEYopwv OTO OTI TO ~d80<; IJETPllOll<; EivOi 1 m KOI 0XI 0,5 
m, OTTW<; OTI<; OME<; 3 TT£IPOIJOTIKE<; OIOlO~EI<;. Luvmw<;, 11 ~OPOIJETPIK~ TTiWil IJTTOpEi vo mllPEo~EI 

TI<; IJ£TP~OEI<; TOOO TT£PIOOOTEPO 000 IJEYOAUTEPO<; EivOi 0 OYKO<; TOU oWA~vo IJETPllOll<;. EivOi mioll<; 
0llIJOVTIKO vo ovoq>Ep8Ei OTi 11 ~poxoTTTWOll KOI 11 OIOq>OPO TIl<; 8EPIJOKpoofo<; OTTO TO OlllJEio opooou 
OEV EIJq>ovi~ouv oUOXETIOil IJE Til oUyKEvTpwOll TOU EKAUOIJEVOU poooviou OE KOlJio OTTO TI<; 4 
OIOq>OP£TIKE<; TTEIPOIJOlIKE<; OIOTO~EI<;. 

H oUyKEvTpwOll poooviou OTIlv TT£IPOIJOlIK~ OIOTO~Il 1 EIJq>ovi~EI IJETPIO 8ETIK~, OAAO OilIJOVTIK~ 

ouoXETIOil (OE ETTiTT£OO 0llIJOVTIKOTIlTO<; 0,01) IJE TI<; IJ£TPOUIJEVE<; OUyKEvTpWOEI<; OE oAE<; TI<; 
UTTOAOITTE<; TT£IPOIJOTIKE<; OIOTO~EI<; TWV MEyopwv. H oUyKEvTpwOll poooviou aTIlV TTEIPOIJOlIK~ 

OIOTO~Il 2, EIJq>ovi~EI IJETPIO 8£TIK~, OAAO OilIJOVTIK~ oUOXETIOil TOOO IJE Til oUYKEVTpwOll TOU 
EKAUOIJEVOU poooviou OTIlv TTEIPOIJOlIK~ OIOTO~Il 1, 000 KOI IJE Til oUyKEvTpwOll OTIlv TTEIPOIJOlIK~ 

OIOTO~Il 3 (OE miTT£oo oilIJOVTIKOTIlTO<; 0,01). HAo<;, 11 oUyKEvTpwOll poooviou OTil TT£IPOIJOlIK~ 

OIOTO~Il 4 EIJq>ovi~EI IJETplO 8£TIK~, OAAO OilIJOVTIK~ oUOXETIOil IJOVO IJE Til oUyKEvTpwOll poooviou 
OTIlv TT£IPOIJOlIK~ OIOTO~Il 1. AUTo IJTTOpEi vo OTToo08Ei OTO OTI yEyOVO<; OTI EivOi 01 8EOEI<; 2 KOI 3 
TWV MEYopwv EivOi 01 IJOVE<; TTOU OEV KOAUTTTOVTOI OTTO IJEIJ~POvil TTOAU0I8uAEVlou. 'ETUI OTTO OUT~ 

Til OTOlIOTlK~ mE~Epyooio EylVE EIJq>OVE<; TTW<; 11 1J0Vil TT£IPOIJOlIK~ OIOTO~Il TTOU mllPEO~ETOI OTTO TO 
IJ£TEWpoAoylKo q>OIVOIJEVO EivOi OUT~ TTOU TO IJ~KO<; IJETPllOll<; TOU OWA~VO TIl<; OIOTO~Il<; EivOi 1m. 
Luvmw<; 11 olTlo TIl<; olo~o81J10ll<; TWV OUYKEVTPWOEWV TWV UTTOAOITTWV KOIJTTUAwv TOU LX~IJOlO<; 2 
oq>EiAETOI OE oMo OiTIO TTOU XP~~ouv TT£POlTEPW oIEPEuvIlOll<; ylo vo OEIX8Ei 11 TT18ov~ OUOXETlO~ 

TOU<; IJE Til OEIOlJlKOTilTO TIl<; TT£PIOX~<;· 

5 ~YZHTH~H - HMnEPA~MATA 

H EKAUOil poooviou OTIlV ETTlKEVTPIK~ TT£PIOX~ 8EWpEiTOI TTPOOPOIJO q>OIVOIJEVO TIl<; EKO~AWOll<; EVO<; 
OEIOIJOU ~ IJIO<; OEIOIJIK~<; oKoAou8io<; OV KOI 11 o~loTToillO~ TIl<; W<; TTp60polJo q>OIVOIJEVO OEV EivOi 
TTA~pw<; OTTOOEKT~. H TTOPOUOO Epyooio OTOXEUOE OTil olEPEuvilOil TOU E\OOU<; TWV IJETPllTlKWV 
OIOlO~EWV ylo vo TTopox80uv ~EATloTE<; IJETP~OEI<; EKAUOll<; poooviou OE OiKTUO ylo TTpwTIl q>opo OTO 
EAAilvlKO xwpo. ETTITTAEOV EylVE TTpOOTT08EIO vo OIEUKPIVIOTEi TTOIE<; IJETO~OAE<; OUyKEvTpWOEWV 
poooviou IJTTOPOUV vo ouoX£T1080uv IJE IJ£TEWpoAoylKo q>OIVOIJEVO, WOlE vo OiOTTlOTw8EI ov IJTTOpEi 
vo XPilUlIJOTTOlll80uv W<; TTp60polJo q>OIVOIJEVO OEIOIJWV. 01 IJ£TP~OEI<; aTil OIOPKEIO TOU TT£IPOIJOTO<; 
EOEI~OV OTI TO OEOOIJEVO TTPETTEI VO KOAUTTTOUV IJEYOAil XPOVIK~ OIOPKEIO KOI VO XPilUlIJOTTOIEiTOI 
OIKTUO. To OiKTUO TTPOOq>EPEI Til OUVOlOTilTO OUYKpIOll<; TIl<; 1J0pq>~<; TOU OX~IJOlO<;, OAAO KOI TOU 
UljJOU<; TIl<; ovwlJOAio<; OE TTEpIOOOTEpOU<; TWV EVO<; OT081Jwv. 0<; OVWIJOAio poooviou 8EWpEiTOI Ko8E 
TOOil OU~Il0ll<; ~ IJEIWOll<; TIl<; EKAUOll<; TTOU OIOTTlOTWVETOI OE TTEpIOOOTEPE<; TIl<; IJIO<; 8EOEWV OTO 
OiKTUO. 
LTil olE8v~ ~1~Aloypoq>io OTTOq>EUyETOI VO Ko80pl~oVTOI TIIJE<; EKAUOll<; «UTTo~o8pou», ETT£IO~ IJIO 
TTPOOWPIV~, TTPOKOAOUIJEVil OTTO OEIOIJIKO yEyOVO<;, OTTOTOlJil OU~Il0ll OTil oUyKEVTpwOll TOU 
poooviou OKOAou8EiTOI OTTO XOIJIlA~ OAAO IJOVllJil OU~Il0~ TIl<; IJ£TO TO OEIOIJO (Monnin & Seidel, 
1997). ME ~OOil TI<; IJ£TP~OEI<; TWV OUyKEvTpWOEWV poooviou OE 164 OVIXVEUTE<; TUTTOU CR-39 TTOU 
OUMEX81lKOV KOla TIlV TT£plooo 9/10/2004 EW<; 5/5/2006 OE IJTTOpEi vo Opl08Ei IJIO YEVIK~ 

oUyKEvTpwOll «uTTo~o8pou» EKAUOll<; po06vlou. LTI<; YPOq>IKE<; TTOpOOTOOEI<; TWV OUyKEvTpwOEWV 
poooviou UTTOPXOUV KOTTOIE<; KOPUq>E<; TTOU OlJw<; OE OUVOEOVTOI IJE KOTTOIO IJ£TEwpoAoylKo 
q>OIVOIJEVO. 01 QUO oUTOi TUTTOI OVWIJOAIWV (oTTOTolJil OU~Il0ll ~ IJEiwOll) TTPETT£I vo OlEPEUvIl80uv 
TT£pOlTEpW KOI vo ouoX£TI080uv IJE Til OEIOIJIKOTilTO. H OVOAUOil OUT~ OEV oTToTEAEi OKOTTO TIl<; 
TTOPOUOO<; Epyooio<; Myw EMElljJIl<; xwpou. 
To ETTiTTEOO TIl<; oUYKEVTPWOll<; TOU «uTTo~o8pou» OEV EivOi oTTopolTilTO ylO Til XPilUllJoTTolllOil TIl<; 
EKAUOll<; poooviou w<; TTp60polJo OEIOIJOU. To EVOIOq>EpOV WTlO~£TOI Kupiw<; OTl<; IJETO~OAE<; TIl<; 
EKAUOll<; KOI 0XI aTl<; oTToAuTE<; TIIJE<; TWV OUyKEvTpWOEWV TIl<;. LTIlv KOTOypOq>~ IJETO~OAwv 

TT£PIAOIJ~OVOVTOI ovwlJoAIE<; EKAUOll<; OTTO KOVTIVE<;, OAAO KOI 0X£TIKO OTTOIJOKPUOIJEVE<; TTIlyE<;. H 
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TTpoomi8Ela E~~yrlOI1<; TWV OlaKUIJOVOEWV TWV OUyKEVTpWOEWV paooviou EIVOI OUV8ETI1 olaolKaoia, 
£TTEIO~ OTTW<; <paiVETaI KOI aTTO TI<; IJETP~OEI<; TOU mlpOlJaTO<; aUTOU 11 EKAUOil TOU paooviou IJTTOpEi 
va o<pEiAETOI OE mpIOOOTEpE<; aTTO lJia alTiE<;. To IJ~KO<; TOU owA~va IJETPl10l1<; TOU 0,5 m IJE [30011 TO 
aTTOTEAEolJaTa TI1<; TTapouoa<; Epyaoia<; <paiVETaI va EivOi TO KaAuTEpo Yla IJETP~OEI<; EKAUOl1<; 
paooviou OTI1V mpIOX~ TWV MEyopwv. LTI<; 8EOEI<; IJETPl10l1<; TOU oWA~va 0,5 m 01 EKAuoIJEVE<; 
OUyKEvTpWOEI<; paooviou EivOi iOE<; TTEpiTTOU IJE TO 80% TWV aVTioTOIXWV EKAuolJEVWV 
oUyKEvTpwOEWV OTI1 8EOil IJETPl10l1<; IJE [3080<; 1 m. ETTITTAEov, 11 IJETPl10l1 OE owA~va 1 m <paivETOI 
TTW<; £TTI1PEO~ETaI aTTO Til [3a8lJioa TI1<; [3apOIJETpIK~<; TTiwl1<;. H KoAulj)I1 TWV OIaTO~EWV IJETPl10l1<; IJE 
IJEIJ[3POVI1 TToAu0I8uAEViou KpivETOI avayKaia OE Eva OiKTUO. 0EOEI<; IJETPl10l1<; KaAuIJIJEvE<; IJE 
IJEIJ[3poVE<; TToAu0I8uAEViou [30l180uv OTI1V KaTOypa<p~ mploooTEpWV IXVWV oWlJaTloiwv-a TTOU 
TTpOEPXOVTaI aTTo pa06vlo. 
ME [30011 Ta avwTEpw, 8EWpEiTOI OTI OTl<; KaTaypa<pE<; TI1<; EKAUOl1<; TOU paooviou avayvwpi~ovTaI 

aVWlJaAiE<;, 01 OTTOIE<; IJTTOPEi va O<pEIAOVTaI OTOU<; aKoAou80u<; Myou<;: 
1.	 01 IJETa[3oAE<; TTpOEPXOVTaI aTTo KOVTIVE<; aAM KOI aTTo 0XETIKO aTTOlJaKpUOIJEVE<; TTI1yE<;. 
2.	 H OUOXETlOil TWV OlaKUIJOVOEWV TWV OUyKEvTpWOEWV paoovlou EivOi TToAuTTapayovTIK~. 

3.	 LTI<; OlaTO~EI<; OE owA~va 0,5 m 01 EKAuoIJEVE<; OUyKEvTpWOEI<; paooviou EivOi 10E<; mpiTTou 
IJE TO 80% TWV aVTioTOIXWV EKAuolJEVWV OUyKEvTpwOEWV TI1<; OIOTa~I1<; IJE owA~va 1 m. H 
IJETPl10l1 IJE owA~va 1 m <paivETOI TTW<; ETTI1PEO~ETaI EVTOva aTTO Til [3a8lJioa TI1<; 
[3apOIJETpIK~<; TTiwl1<;. 'ETOI, yla oiKTUa aAM KOI IJEIJOVWIJEVOU<; OTa81J0u<; TO IJ~KO<; TOU 
owA~va IJETPl10l1<; 0,5 m IJTTOPEI va 8EWPl18Ei w<; [3EATIOTO Yla IJETP~OEI<; EKAUOl1<; 
paooviou. 

4.	 H KoAulj)I1 TWV OlaTO~EWV IJETPl10l1<; IJE IJEIJ[3POVI1 TToAu0I9uAEViou KPIVETOI avaYKaia OE Eva 
OIKTUO. 

5.	 01 IJETP~OEI<; paoovlou OE OlaOT~lJaTa IJETPl10l1<; ouo E[3001J00wV OEV EivOi TO KaToAAilAo 
EpyaAEio Yla TTpOyVWOl1 OEIOIJWV, OIOTI OTI1V TTEpiooo aUT~ IJTTOpEi va mpIAalJ[30VOVTaI 
mpIOOOTEPE<; TI1<; IJla<; OlaKUIJOVOEI<; TTiwl1<; ~ mplOOOTEPOI TOU EVO<; OEIOIJ0i. ria 
TTapaYWYIKE<; OlaTO~EI<; EKTIIJOTOI OTI 11 OUVEX~<; IJETPl10l1 8a EivOi mo EmTUX~<; (TT.X. Monnin 
& Seidel, 1998). 
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