
Ψηφιακή βιβλιοθήκη Θεόφραστος – Τμήμα Γεωλογίας – Αριστοτέλειο Πανεπιστήμιο Θεσσαλονίκης

MOR8.IAT 

SSZ ophiolites 

PINDOS BASIN 

SSZ ophiolites 

K-C 

Flysch
deposition 

IZ 

IZ 

APULIA 

API~TOTEAEIO rrANErrI~THMIO 8E~~AL\ONIKH~ 

TMHMA fEQAOnA~ 

TOMEA~ fEQ<DYDKH~ 

IIAAAIOMArNHTIKH MEAETH O<1>IOAI0IKfiN kXHMATlkMfiN THk
 
IIEAArONIKHk ZfiNHk
 

E 

- 2:3..e::;.;;;P , ...lC ,)c/ zof. It'z~ ... .It )0-' ' •• -',," == 
LATE TRIASSIC 

TriassicIZ K PELAGONlA
MORS crust 

APULIA 
To EURASIAIonian Zone KruJa K-C IPelagonle ~ .j, .j,.j, .j, ~~~ccruSl VARDAR ZONE 

MORS 
SSZ ophiolUes 

MDAfiMATIKH EPrAkIA 
ANNIT~OY MAPIA
 

AEM: 4262
 

EIIIBAEDOYI:E1:: KA8HfHTPIA 11. KONTOrrOYAOY
 
I1P. E. AHI10NA
 

eE~~AAONiKH 2011 

,1I111J1~ JJJI' \I
 



Ψηφιακή βιβλιοθήκη Θεόφραστος – Τμήμα Γεωλογίας – Αριστοτέλειο Πανεπιστήμιο Θεσσαλονίκης

-------------------

TIEPIEXOMENA
 

IIPOi\OrOL 0SA..3 

EILArQrH osA.. 5 

1. KE<DAi\AIO IIPQTO 0SA.. 8 
1.1. 01 0<DIOi\I0IKEL EM<DANILEIL LTHN Ei\i\AflA 0sA..8 
1.2. H rEQTEKTONIKH ESEi\ISH TQN Ei\i\HNIflQN LE LXELH ME THN 
IlPOEi\EYLH KAI TOIl00ETHLH TQN 0<DIOi\I0QN 0SA.. 10 
1.3 TO 0<DIOi\I0IKO LYMITi\ErMA TOY BOYPINOY 0EA.. 16 
1.4 rEQrPA<DIKH 0ELH KAI rEQi\OrIA TOY 0<DIOi\I0IKOY 
L:YMIIi\ErMATOL TOY BOYPINOY 08A.. 17 
1.5 TEKTONIKH TOY LYMIIi\ErMATOL TOY BOYPINOY OSA.. 18 

2. KE<DAi\AIO flEYTEPO 08A.. 20 
2.1. TO MArNHTIKO ITEflIO THL rHL 08A..20 
2.2. TYIlOI MArNHTIKHl: l:YMIlEPI<DOPAL TQN Yi\IKQN OSA..23 
2.3. TYIlOI MArNHTILHL 08A..24 
2.4. ITAi\AIOMArNHTIl:MOL OSA.. 29 

3. KE<DAi\AIO TPITO 0sA. 34 
3.1. flEIrMATOi\H'f'IA KAI ITPOETOIMADA flEIrMATQN osA. 34 
3.2 IlEPILTPE<DOMENO MArNHTOMETPO 08A.. 35 
3.3 MArNHTIKOL KA0APIl:MOL (AITOMArNHTILH) 0sA..36 
3.4 METPHLH Il:00EPMHl: IlAPAMENOYLAl: MArNHTILHL 0sA..38 
3.5 0EPMOMArNHTIKH ANAi\YLH OEA. 38 

4. KE<DAi\AIO TETAPTO 
4.1 ITAPOynALH AIIOTEi\ELMATQN IlAi\AIOMArNHTIKQN 
METPHLEQN 

08A.. 39 

0SA..39 

5. KE<DAi\AIO ITEMIlTO 
5.1 ITPOHrOYMENEL IlAi\AIOMArNHTIKEl: MEi\ETEl: l:TON 

0EA.. 63 

Ei\i\HNIKO XQPO 08A..63 
5.2 flHMODEYMENEl: MEi\ETEL rIA TOYl: 0<DIOi\100Yl: THL 
BOPEIAl: Ei\i\AflAL 0SA.. 63 

LYMIlEPALMATA. 0SA.. 70 

BIBi\IOrPAet>IA OEA..71 

2
 



Ψηφιακή βιβλιοθήκη Θεόφραστος – Τμήμα Γεωλογίας – Αριστοτέλειο Πανεπιστήμιο Θεσσαλονίκης£
 

"SD}D'DA.d3 Sl..u u.o(T)cbd9'rimg 1pL1'\{3~ (\U~ 1d'X:~ni A(T)3DqJ8dOlg (\(T)~ 11))1 A(T)3Dl},dulDdDlt 

(\(T)~ '(\(T)3Dl}.d~3ri AqJ)lmduJDDkd3 A(T)~ m3)1d1)lg lu 1)W)I SU~ l},DLLA,l},gOOT.l)l 

A1.a 11))1 (\(T)A.?riOg3g SD}DDA.d3~31L3 A(T)~1)ririDdA,OdlL l},'XodulL ALu rnA. 1)(\oghy 

"3. "dV AUW q>lDldD'X0,3 0"'(1)A.3ri D(\t!., "o'ori IpLUDri(T)"'(lLlg U~ 3ri UD'1'X.o AD'X13 O,OlL rny'~I%D 

11))1 Sl3DI,tA1d)lo'31g 'S13DI,tHtd3 'J13Dl,tdLnudulL 'S'1dodm(\D 'DA'1riOg3g 1):>Ildmdlcol'ltltlg 

U~U~}1)dDlLD 1)1 3D38~lg O,ori I,trikllD u~qJdlL (\Ln 91LU JqJ8u)I UriU<)."'(OlL A1)1l}, SUl 1;J13SMOd 

U 11))1 u~ldl}.wOlLo' H "SI,t)lllDri(T)"'(lLlg JU~ Dri?8 01 3.o38'1AD O,ori 11))1 3~13g? O,on mm 

U(\<)..oOWllLri3 (\U~ YJlA, O,O"'«}OlLOlA0)I "V ")I (\lLJ, Ud3~}rngl (T).o~DldD'X0'3 DA D"(38l}, De 

"Ju}.oDA,d3 JU~ SI,tWD 1)1uri.o1)d3lLri® 1)1 11)~AO)}lI\OMD 1J13'X?i\O,D 

UlD 11))1 odqJ'X 9:>11AUU3. (\O~D J31'1"'(3ri S'1:>IUU,Vvuri 011)"'(UlL J3A3ri<).0A,uodlL 3n 0'0}1Y'(1l<b;1)l 

o'o~du~'1~ 0,01 A(T)~1)nD3"'(3~01LD (\(T)~ 1,t.o39(\9.o U 11)~}3d13'Xl1L3 011)"'(1)d)3)1 OllLri?lL O~~ 

"(\(T)3Dl,td13n i\(T)~ 1)1Dn.o'1"'(3~01LU 1)1 11)1i\.O)1)WO,odDlL Olu"'(1)cb3:>1 Oldl)l?~ 011: 

"S13.ol}.d~3ri J'1)lUUMunOlU"'(DlL 10 m~(\().OlOlLOlDrilcDd.1! 

D}OlLO 1)1 3ri (\(T)(\1)A,do (\(T)~ l}.dmdA.1d31L D}ri m~3(\}A. OlD"'(1)cb3)1 Ol}d~ 011 

"(}on.ouuAkon Om'(DlL 

1)1Dri?8 3.0 m:>l JUJ SU~ 0}g3lL 9:>1uu,Vvuri 01.0 11)~3d?dm(\D 011)"'(1)m3)1 Od3~<).3g 01 

"(\(T)8}"'(01mo (\(T)~ UD(),3",('1odlL 

(\U~ 3ri "9)1U3'X.o S3i\Oril}.lDllL3 JO,01 91LU 138modlL (\O,oX? O,OlL J13/1\91L1) S3dodl~n~ 

SUD lD)I U(\}riog3g 1):>I1A.0"'«(T)3A, 1)1.0 1)docbU(\D D}ri lm3(\}A, olD"'(1)cb3:>1 olqJdlL 011 

"'OWri.o"9d3lLnO,.o DA3n9A,XlAO,D Xll UJ)l 

A(T)8}"'(Olcbo (\CO~ <).on.ouDriu'X.o 0,01 1,t'X01L3 (\U~ 0,0}g3lL <).O)lUU,VvDri 0,01 J13D(\<).80,31g 511 

3riO,O.o1)l.oO,odDlL 1)(\ 0,0i\'1ri13:>1odlL (S3UA9)ldo) J3DqJ~DlAo'.o-OlD"'(UlLSu U.oCOllL}d31L 38'9)1 

3.0 3nO,o.o}dco,VvDAD 1)(\ 3riD.ol,t8YJlL.oodlL SU.o}lL3. "mnril,t)l 1)g0(\O,.o DlD 11))1 I,t SD9"9'C< 

JU13d9a JU~ n)1)ri 1pL181"'(Olcbo i\UW 1).o?n (\(T)3D?8 (\(T)A?riA.3"'(11L3 (\(T)lOlLr;J)I m?"'(3Ti 

U 3)1LL8I,td13'X11L3 'AqJ1.oDA.d3 (\(T)(\3ri<).0A.uodlL (\(T)~ (\qJl(),U nril..u)l?A03"'(lL 01 SD1(\o'Xg, 

'Sn.oqJ1DlM.o J(}0(\3A,01COdlL JIpL1(T))O.o3W SLL~ SUDi\0,8<).319 

JUl U}3AUrid3 (\ltl 13)}gOlLri3 r;JMo'D <)."'(01L (}O)llCO)O(\11))I O,Ol SLL.oul},MmiDAXl1L3 Jlu 

D}.oo'odUlL U(\Ol(\? H "(}O)llCO)Oi\11))I 11):>1 <).O)llCO)O.o3W 0,01 1)19(\0A,3A. 1)1 3ri ll)l(\O?g(\(t! 

S3}OlLO 10 'SLL.oul}.,Vv1)ri Sl3.o(\<).80,31!? S3(\3ri9~1L0'"'(1))lUL3 S3docb1)1!? MO)1;JlDo'odnu 

1)11)riqJdl31L m SDg1)"'("'(3. SLLl (\C08}",(Olcbo (\(T)~ Sod?ri Od31913dog 01.0 U9 i\o'oAX}3g 

10}01L0 10 (1766 T)TB ~g '"H ':31gqu~gd (\(T)~ U~?"'(3ri U~ 3ri O,od?cbXli\n DnA,13g"9dDlL i\D1 

"SLLl Sod?ri Od3~9UO(\ O~ 

mA. lD:>I 0.09 Od3~913dog OlmA, OD9~ 'U(\qJ) IpLl(\0A.U"'(3U (\U~ mA. m)l (}Ol~.N U(\qJ) m m)\. 

nn1D?8m!? mA}3 1)1nri.o?"'(3101LD 1))lllU,VvDriOlD"'(DlL Ddocbr;J1V "i\CO~1)ri38 (\qJ)l1nDMgco3k 

(\CO~ l.t.oUA<).3d31g U~.o i\().08UlOlLOriwud'X D(\ (\(}odOlLri 1)}3'X101D "9)1uuMrniolXl'(DU 

"1)1Ul9lD93g 3ri 1)ri9)1n }38U~(\XllLXl 13'X? 

(\3g 'SI,t)ll(\0A.D"'(3U JUl 1)ril,tril VN 01.0 11))1 va 01.0 lD~(\(}0~3801L0l S3}OlLO lO S3i\1))l3'( 

S31(\r;J3)1CO S?lDldco'X3~ 3D MO)lI,tA1) JCOlLI,tri I,t JO,O'X'9ri31 <).O)lUcod13lLLL <).O)lli\0A,Xl"'(3li 

O,o~ nril},ril 9)11"'(OW(\V-0l3d98: OlD ml}3~3801L0l O,OlL 9(\l)3)1(T) 9)11DDdO,0I OA9n 11l:>! 

D(\? 3D (\O,o)ll,t(\n 0,01L mDrin<)."'(U)I 1))l1d3~(T).o3 lD(\}3 (O,og(\}u -<).OACO"'(O U(\qJ]) o'oi\ldC;\.Oij 

0,01 LLi\qJ) lpLuO,g U 11))1 (}Ol~V U(\qJ)) i\C08}"'(Olcbo (\(T)1 LLi\qJ) 1pL1"'(OWi\D LL i\D DnmqJd3 

0.1 '1)1i\9dX 1)"'("'(01L 11))1 qJg3 AqJi\0'3d3 (\(T)~ Sod?ri 9:>1WD8 1)A? }3"'(0'XDDlLD i\(T)8}'(Oldlo 

(\COl DriUV.99dlL 01 'ng"9",(",(3. 1J13d98: i\UlD J31?"'(3ri S?)l1A.0"'«(T)3A. SUD DD3ri1)i\Y 

H>tH80IVBJ8 
IVIJ OV03J 'dWHWJ. 3:0JOVOdll 

OaOOTl 



Ψηφιακή βιβλιοθήκη Θεόφραστος – Τμήμα Γεωλογίας – Αριστοτέλειο Πανεπιστήμιο Θεσσαλονίκης

TEA.oC; 8a T]8E.A.a va cuxapto"TT]aco 8E.Plla TO llE.LanWXtaKO q:JotTllTIl N. lcoavvioll yta Tllv 
nOA.Unllll ~0T]8EHi LOU aTO 8pyaaTllPW LOU TOIl£a 18coq:JuatKf]c;, cOaTE. va IlnOpEaCO va 
KamvoT]aco Kal va npaYllaT01WtT]aco nc; anapaf.TllTEC; Ilnpl1m::tC; lCOV OE1YIlUTCOV nou 
IlEA.ETijOllKav aTllv napouaa OtTI:A.COllanKf] 8Pyaala. 

4
 



Ψηφιακή βιβλιοθήκη Θεόφραστος – Τμήμα Γεωλογίας – Αριστοτέλειο Πανεπιστήμιο Θεσσαλονίκης

~ 

'S3i\Cl3d? S3d3lD?i\3,z,Xll3ri S11 S3,,(9 Dl,z, UD"98 U1 3D3"(?101f.Xl ClO1f. '«S081,,(9HnO» Clod9 ClOl 

Xl}3i\urid3 l,LDI3201f.Xl "9i\10)l mri i\XlDOJ1f.<;UDl2 lOd23i\<).D 10 '(ZL61 SnOIDAUOUV) gSOmgd 

OlD Xl}dlXl13 lpn,z,0"(OJ3J lDt.1i\"9)1ld3riV i\U1 91LXl 3)[U8cpi\Xl,z,do (W1f. )Cl081,(9lcbo )Cl01 mlv 

O1d9?i\ClD S?i\8319 011 'ClOi\ld\log Cl01 lD)l SCl0990dl Cl01 XllXlri,z,?,(lLriClD XllD )31?"(3ri 91f.V 

'(1L60 gU~A pUB s;:nooW '(6960 SglOOW '(8960 ssuO )ClO1 91f.Xl 3i\lk? SDdmcbD981'( 

SDli\"93)lOJ SU1 91O"(cb 0i\?riu8cr)1f.3 i\01 lXl)l 081,,(91cbo i\OlD VD3ri"9i\Xl UD39i\<).D ulcpd1f. H 

'(S3i\08X9d313) 

)13D"91D01f.Xl S3,("9,z,3ri 3D SOJD} '}38d3cbXll3ri i\ClOX? 1081,(9lcbo 10 l,L1ClV lLo(T)11f.}d31L 

i\U11 'V\lgi\Xlri Clod31CPi\Xl lD)l ().01o'(cb ClO1i\"93)lOJ Cl01 XllVril,Lri1 i\VD )Clo,z,9'(OJ3,z, 

SClod319Dmd31f. SClOl 91f.Xl lXlli\0().3i\Urid3 1081,,(91cbo 10 'S3DDV,("98 S?18D8 3D )13Dl,Ld1OJ3,z, 

lD)l Di\?ri0932 "9)llDCld)OJ3,z, UD"98 3ri lXl)[ i\cpXD"(1f. i\(T)1 SV}dcr)38 SU1 O1D}Xl"(1f. 011 

'SCl081"(9lcbo SClOl i\().013"(3ri ClO1f. 

SCO}riDO)l,z,V1f. i\OJ,z,9"(C03,z, i\(T)1 v}Dv,z,d3 ~11Ui\Cl3d3 l,Li\10)l mri m,z, 913'(3)lD 01 }3'(3101f.V 

lD)[ i\CP)lv"(1f. i\COl Sl,L)l1i\01)l31 SU1 Xl}dco38 LtlD lD13]}DV8 ClO1f. 'i\C081"(91cbo i\COl UD3i\?,z, U1 

mlv O'(?li\Ori 9)llriXli\Cl9 O?i\ vi\? 1Xll3DD<;U1f.Di\Xl Xli\ 13]}XdXl 0961 ClO1 Xl}13V)l39 U1 91f.V 

'S3i\C!)] S'?)lu3i\3,z,odo 3D XllDril,L]l 

"9)l1i\1"()l,z,ClD(T)3,z, Vi\?riOJXC1l1f. 3D i\XlDCl9D}3l9 119 i\Vli\OX?9 lD)l l,L,z,OJ,z,XllV)l i\Ul Sod1f. Sco 

Dli\CPlClO"(1f. i\vD().odOJ38 Xll "91ClXl Xllvricpd131f. Xll 'S31}1091d31f. ClO1f.<).l \l0)l11f."(Xl i\V]mi9i\0 

SCl01 ll»l XllXlricpd131f. "9)l10Xl8 l,Li\3HClD Dl 91f.V '91mdcoX3~ S31}102ld31f. SClOl i\vD().od(T)3(j 

S?lUi\Cl3d3 }0i\v)lld3riV 10 Dl3811i\V '(~96 0 u~qnv ll»)[ (196 T '0961 'Ov60 uurug 10 

)C01L9 SClo,z,9"((T)3,z, SClO}Xl1f.CDdCl3 S().o"("(01f. 91f.V l,L1)l3201LV "9i\10)[ 3i\1,z,? l,L1ClXl UD3891f.Cl H 

'(Vi\0(jX9lC1V) O"()l())l 

9)l113i\3,z,od 0 i\OlD mli\0i\"98riXl"(ld31f. Vd319,z,dXl V}01f.O Dl 'ClOi\}"()l,z,ClD(T)3,z, i\0,,(,('9g1d31f. 

Xli\? 3D Xlli\9).odlL "9)[m31DlDcbu ll»l S13D().gm319 i\().OlmdXllL mYJricpd131f. "9)l181'(01cbo 

m 119 i\YJD38?1f.Cl )?lU13'(3ri 10lcpdlL 10 'S31}dXl'(01gYJd ll»l )3£1"9"( Monrd 'S31}i\1li\31f.d3D 

91f.Xl Ui\3ri().0'(3101f.V D}8ClO"(0)lD mri i\DD 3Dudcp38 i\01 ClOlL '(LZ60 UUUIDUrgls 

i\0l 91f.D 3)lUlD}d08D)[Di\D1L3 S081,,(91cbo )od9 0 )3}DYJ,z,d3 );UClD S3w)d1f. Su W3W 

.i\C01'9ri CDd131L i\cp)llDXl8d31f.Cl 

lD)[ Clodgg"9,z, 'U1}'(lliD lD)[ Ul}d3"(og 'Cl081"(9wd3)l UD32i\<).D ~lDV"()l i\U1 3ri S3i\CP] 

S?)l1l3i\3,z,odo 3D XllDricpd131f. "9)llDYJ8d31f.Cl13i\"9griXl"(ld31f. Di\ 31DC!) 1Dl? od9 i\01 3i\Cld<).312 

Sl,L1Ui\Cl3d3 )019} 0 '(1Z80 Xld319Mv o,z,}V 'l,Lri09 l,L,z,DlLriClD Dlri i\ClOX? ClO1f. ''91)lCldo 

U9cp1DClO1f.3 Xl,,(,,("9 1'O)l Clodl,LglD Dl~?}3~0 13X;nd31f. ClO1f. D]"9ri ~1i\11i\31Ld3D Dlri i\XlD 

08l,,(91cbo i\01 13]}dLu)lDdDX '«s;'};'}13mq;'}ID S;'}qJOl Sgp gnbT130I81gU~ UOnBJq~ssup gun 

,p russg» 0"(1}1 3ri Cl01 D}DXl,z,d3 i\UlD ClOlL '(£180 puru13uOlg o,(,("9J i\OlD lXll3"(}3cbo 

'(<~)o(j}'(» lD)l «Slcb9» 1})l1i\U'('(3 m 91LD) «S081'(91cbo» Clod9 ClOl UDcod?18D)l H 

HJUJV3]'Jl 



Ψηφιακή βιβλιοθήκη Θεόφραστος – Τμήμα Γεωλογίας – Αριστοτέλειο Πανεπιστήμιο Θεσσαλονίκης

9
 

'a01 l,t).(Dk'D1.D)l Ui\3ri?811.01£a i\.ln.. 91£'0 Luu~d'9~3i\.'O l'Oi\.}3 'Oi\. 131£?d1£ aod9 
ao~ UDU}01£OrilOudX U OD9~DU ''O().S;>i\.'Ori Od3l(~)i\.'O 1'0)[ 91O"(cb 01l\'93)l(D 91£'0 1Dl}:?"(3~01£'O 

119 1'O~}3d(D38 J081"(91cbo 0 '9)l11\3] ·Joi\.?riCDcbdoriDl3ri If JOA.:;lriDl"(3ri'01g 'Jlf1£1"("(3 1'Oi\.}3 
'Oi\ 13do1£ri J081"(91cbo J'OA.:;l 1013.. 'M01£}3"( 'Oi\ }3d01£ri J31U~9i\.3 J3du"()l9,,(O 'J3~U~9i\.3 

J3docb'91g JUO '003ri'9i\.'O J?cb'01£3 J}3i\3lv1~ud 10 1'0i\.}3 0i\.3ri9i\.1'Ocb Oi\.?riDl8Ui\.a1 

'(900Z "V 'JO}'Oi\CDdo)I "] 'JuS;>'91d38a3"(3) S"I)ld13D Slpne1"'(Olcbo l.wcodedr,JlV :1 nril,tX:r 

)31!MO'V 
I081Y92d3V 
)31JAdnogDldoX 

orlA3Yllrlf).o 9}1lDogd311A. 

lod999A J0)l1113dm:1 

OrlA3Yllrll)D 9}11dSsoJ 
lod999A l0)l1l13dmD UV\I 

I\"!'S3yll> ""!'YllOYYOll
 
OrlA3Yllrll)D 9)1lDOS
 

SeJ\l~1 MOII!d 3r1 OrlA3Yllrll)D
 
9>10131.01011>1..1 9}1IDOS' 

JO.o.oOY99
 
JI)190S Olorll,J~1
 

',noon"('98 ''918nd ,?d130 'pA3lvol.miu)I (lD 
'nl.nril,tJl '9x1lvn"(3lL 3ri Acpdn"( '9lvn"("(nA:El (3 

'(SBi\.B1 Momd) J?riog J}3g130"('Ocb3)l00d1£ 
Mo~ni\.'Ocbri3 J3}01£0 10 J38'9,,( 13i\.'98ri'O"(ld31£ :miJv3"(lLri <.to 9)lJ)l3l.omd,It 9x10ng (g 

'J3£!?"(cb J?)llOlJ£!'01g l'O)l/lf 
'lJ1.DriQJD '9)llOlJ81Jl9 91£lJ 1'0113"(31.01£lJ :A<9d3"(cb A<!>"(lLnnOlL nrik3"(lLri~ 9)l10ng (lv 

'J3d~J..)l'Od'OX J().0)lUl3dCDO 3ri Jm8lfMO 'J3~}i\.lJdlvOllvlJ"(1£ 1D)[ 
J3~}dOlg 'Jaod8£!'9k 'J3~}i\.3~od(\JL 'J3~}1.Og1d31£ 13i\'98rilJ"(ld31£ :nrik3"(lLri~ 9X1dddn.] (8 

'a01£<)2 aocbdori980"( mlJri0'9~10)l '9)llllriCDdX 91£'0 l1J~i\.0().3g0i\ClD '9MClD 10101£0 
10 '(J3~}i\01)[3~ }o)[lcbdorilJBri) lfcba IPlli\.0~)l3~ IPllcbdori'013ri 3ri JCD8~ClD 'J3~}i\aog 

1D:>L Ja081,,(9Jd3"( 'J3~}lvda08J~dlJX 91£'0 1m}3"(3~01£'O :nrilv3"(lLri~ 9)l10ndd3lLA ('0 
:(1 lJrilfX1) CDi\.'9 

m JOd1£ (D1'9)[ 91£'0 J'01i\.0J}Xd'O '9d130 u8ao"(9)l'O i\.U1 3ri i\C}01i\.lJ1£'O lO1£QJ., }O)[lko"(odJ.31£ 10 
lJ18ao"(0:>L'O ~1 81"(Olcbo Ui\.?rilvm1£'Oi\lJ JCDdlf"(1£ 1Jlri 31 'uoucb'9dlvo~dlJX In.. '9l.'O:>L DluJ..9i\.3 
\)-:>L1ko"(081"( U J01.Dri<pd131£ lJriOi\.9 i\'OO 1'01}3101£OrilOudX lJi\. }3d01£ri 3\7 .i\.(D11;Jri(Dd131£ 
i\.QJ:>L1D'08d31£a 1D)[ i\.<P:>LlO'08 'OriDlod8'9 01ld)l'91gCl3 'Oi\.? }3"(3101£'O J081"(91cbo 0 

:J?XdlJ J38ao"(9)llJ JUO 1'013J10lJ8 \)-lalJ lJPi\.Urid3 H 



Ψηφιακή βιβλιοθήκη Θεόφραστος – Τμήμα Γεωλογίας – Αριστοτέλειο Πανεπιστήμιο Θεσσαλονίκης

i 
! 

~;~~~:~.~~ ;;-;~~~&;L::,-:~~:::~:t~,;,~.~::;; _.
\v.14	 ':%'~vO:jJ5p7>~a!1__ ~ ~ ?~ 5}:'!:> 

--;"~C·;7~,;;~;;,--;; -;;b.~;'~7;,";~: - ~~ -~~;,~;~':<:'~- :., 
U'lt,O~ll,l.\"ilI'il. 1f,').:tP~v'lSP>~.ujq~-yt'ta.~~~-~,~ It; l>i'.<:)(01 ~., ~ 
;"'tj wl-!~6·Ji:\o.<Jv r~{);Q:&A 1 ~r .¢t.l ~.;;:fi~.dJi'{·.ei.. : .t;'j 50~ c r 

~::..::-=:....::..u.	 ....L-__.__._•..__t---_...._. l 

!:XllflU 2: T1J1CUGj 0""CpCDj1.aTO"ypaq:mGj 0""Cl1All t6avuGjS oqnOAteUGjS Cl.KOA01J8iuS (Nicolas et al., 
1980). 

o OP1oll0<; nou 86811K£ ow Penrose: oumao"CtKa ava<.pEp£·Wt 01Cl. ne'"[pcDf-l.m:a nou 
ano'"[eAoDV Eva oqJloAt81KO 0ullnAcYlla. 0 opo<; au'"[o<; £n£K'"[a8y\Ke ana '"[ov Moores 
(1982), OE '"[pono cDO'"[e va nEptAaIlPavCl oAa '"[a nE'"[pcDlla1Cl. nou ouvbEOV'"[at oUVf]8CD<; 
Ile '"[ou<; OcptOA180u<; Kat EtVat KplOllla yta '"[y\v Ka'"[avo110Y\ '"[Y\<; Km:aYCDYTJ<; KCI.l 
1:0n08E1:11011<; '"[Qu<;. Mla '"[E1:0tet. EnEK1CI.011 '"[ou opou «OCPlOA18uCl1 aKOAou8ia», EK1:0<; 
ana '"[a nE1:pcDlla'"[a nou avacpEp811Kav napanavCD, n£p1AallPaVel (LXl1lla 2): 

~	 KpU01:aAAlKO uno~a8po IlE lSTJlla1:a P11XTJ<; nAmcpoPlla<; nou KaGoV1CI.l 
a0uIlCPCDva navCD Oe au '"[0. E1Vat W 1Jno~aGpo navCD OTO onolo w7w8E1:Ehat 
1:0 0CPlOA181KO 0ullnAEYlla. 

~ 1:EK1:0VtJd] Evo1:111:a nou nEptAallPavEl Illa O£LPU ana EnCD811IlEVa '"[£IlUXy\ 
KW/TJ Eva mN8E1:0 melange nou ETCtKU8E1CI.l O'"[Q Kpuo'"[aAAtKO unopa8po. 

~	 1l£1:aIlOPCPCDIl£va nHpcDlla'"[a nou unEpKElV1:at 11 IlEWpatvouv npoob£unKu 
npo<; '"[Q melange. To naxo<; '"[11<; £vo'"[11W<; 1:CDV IlHalloPCPCDIlEVCDV, onou 
napOUGlUsE1:at, KUIlalvEw1 an6 Alya IlEXPl IlEPlKE<; £KmOv1:abE<; IlE'"[pa '"[Q 

IlEyw'"[o. 
To n£ptpaAA.OV Y£VW11<; '"[CDV 0CPlOAl8CDV IlnoP£l va ctvw:
 
a) IlWOCDKeUVUo<; po..XE<; (mid-ocean ridges),
 
P) WCD'"[£PlKE<; AEKo..V£<; V11GlCOUKcDV '"[o~cov (back arc basins),
 
y) E~C01:EPlKE<; AeKav£<; V11GlC01:1KcDV '"[6~cov (fore arc basins).
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KE<I>MAIO 1
 

01 0<jnOA181KEC; Ej..lcpavi0EIC; 01:OV EAAllVlKO XcDpO an01EAOUV 'Cj..lilj..lam HOV 
EAAllViocov OP00ElPcDV !J..E yEVlKi] OlEUf)UV011 BL'l-NA. 01 EAAllVi8EC; OP00ElPEC; 
an01EAOUV 0UVEXEla 'CCOV L'lElvapiocov npoc; 'Ca NA, 81arpEXOUV 1:0 j..lEYaAU'CEpO 'Cj..lilj..la 
'CllC; EAATlVlKi]C; XEp00vil00U, Kaj..l1ruAcDVOUV 0'CTIV nEpLOxi] 'CTlC; Kpil111C;-P080u npoc; w 
aVa'COAIKa, Kat ITUVExit;;ouv 0m ~a811 'CllC; ToupKiac; j..lEmO 1COV Taupiocov OP00ElpWV, 
0Xt1j..la'Cit;;ov'Cae; 'CO L'lElvapO'CaUplKO 10~0. 

01 EAAllVlKEe; OCPLOA181KEC; Ej..lcpavi0ElC; 0Xllj..laTiI~ouv j..lla aVa'COAlKi] Kat j..lia ounKi] 
t;;cDVll, at OnOiEe; napOU0lasOUV YECOAOYIKEe;, nE1pOAOYIKEe; Kat YECOXllj..llKEC; OtacpOpEe; 
(L:xi]j..la 3). H ounKi] ScDVll Ka'CaAaj..l~aVEl 1:0 xwpo 'CCOV KEV1PIKcDV EAAllViocov Kat 
anO'CEAEl CPU01KO 0UVOPO j..lE'Ca~U 'CON E~CO'CEPIKWV Kat 'CCOV WCO'CEplKWV 100mKcDV 
SCOVcDV. A~iSEl EOcD va 011j..lElC08Ei on 'Ca MwoScolKa Kat KatvOSCOIKa nE'CpWj..lam 1COV 
E~C01EPIKcDV SCOVcDV 0m onoia OE 0Uj..lj..lE1EXOUV at OCP10A18at, Eivat aj..lE1aj..lOpcpco'Ca Kat 
8ECOpEhat on EXOUV Un001El j..lia j..lOVO ITu/l7nwnKi] napaj..lopcpcouKi] CPa011 Ka'Ca 10 

KatVOSCOIKO. Av'Ci8Em, 0Ue; WCO'CEp1KEe; scDvEe; onou 0Uj..l/lE'CEXOUV OCPLOA181Ka 
nE1pcD!-ia'Ca EXOUV unomEl 'CouAaX101:OV 8uo n:apaj..lOpcpconKEe; cpa0E1C;, Ilia Kar6. 10 

Ka'Cco KPlluOlKO Kat Ilia Ka'Ca 'CO HcDKatvO (Smith, A.G., 1993). 
L'Cllv EAAa8a, 11 8uuKi] swvll m:pIAa!-i~6.vEl ne; KUpiEC; OCPLOA181KEe; E!-icpav10EIC; 1T1C; 

I11voou, 'Cou BOUplVOU, '"CY]C; 08puoe; Kat 111e; Eup01ac; Ka8we; Kat j..llKpO'CEpEe; 
OCPLOA181KEe; E!-icpaVlm:1C; oncoe; 111e; Ka0'Copl6.C;, 'COU KOSlaKa, wu BEp/llOU, 'CTle; Av. 
8E00aAiae;, TTle; OhllC; Kat 'Clle; ApyoAi8ac;. 

01 KUpIEC; OCPlOA181KEC; E/lcpaV10E1C; 111e; ava'COAlKi]e; scDVlle; ElVat aU'CEC; TTlC; fEUyEAilc; 
Kat KEV'CplKi]C; XaAKl01Ki]e;, 'COU D.palOKampou, Hje; Ka006.v8pae; Kat 111C; L18covlac;. 01 
ava'COA1KEC; OCPlOA181KEC; Ej..lcpav10EIC; ElVat yvcomEe; Kat COC; 0CP10A1801 'COU A~lOU Kat 
napOU016.Souv 81acpopEe; j..lE1a~U roue; 'C000 0'"CY]V llAlKia 000 Kat ma xapaK'CTlP10nK6. 
1OUe;. rEva KatVO xapaK111P10UKO yvcDp10j..la 'CCOV Ej..lcpav10Ecov aU1cl:lV, Elvat 11 ITuvowil 
'COue; !-iE !-iEy6.AEe; nAOU01EC; 0E K ypav1uKEC; 01,S10OU0E1e;, oncoc; 0 ypavlUKoe; OYKOe; 'Cou 
lDavou 0'"CY]V OCPlOA181Ki] Ej..lCP6.Vl011 'Clle; fEUyEAi]C; (Bebien et al. 1986). 0 0U0XEH0/l0e; 
'CCOV OlE100U0ECOV aU1WV /lE W OCPLOA181K6. nE'CpW/lam, Ku8cDe; En1011e; 11 anou0ia 
EV'COVlle; 'CEKWV1Kile; nupaj..lopCPC0011e; Kat 11 EAAEl\lfll 0CPlOA181Ki]e; melange Kat 
j..lE'Caj..lOpcp1KOU nEAj..lU1Oe; 0Ue; OCPlOA181KEe; aU1Ee; E/lcpaVlm:1e; oEiXVEl OU 01 'CEAEu'CalEe; 
ElVat 0XEuKa au'Cox80VEe;. 

01 EAAllV1KEC; ocpLOAt81KEC; E/lcpaV10E1e; 'CTle; ouuKi]e; scDvTlC; xapaK111piSovml uno 
TTlV nupou01a "unoocpLOA181KcDV /lE'Ca/lopcplKWV nEAj..la1COv" (" sub-ophiolitic 
metamorphic soles") 0'CTI ~6.0T1 1OUe;. Ta j..lE'Ca/lOPCP1Ka UU1a nEAj..la'Ca an01EAOUVrat 
ano j..lEm~a01K6. Kat 0naVIO'CEpU j..lEmnllAHlK6. nE'CpcDj..lam 'Ca onoia ITuvil8coe; EXOUV 
j..lE'CUllOPcpco8Ei 0E npa01V00xw'COA181Ki] ECOe; a/lcp1~OA1'"C1Kil cpa0T1. 0 0XTI/la'Cl0/l0e; 1COV 
nnpCOj..la1COV wu Un:00CPLOA181KOU nEAj..la'COe;, m8uva OCPElAE'Cat 0W npw'Ca 0"[aow 111e; 
YEvE011e; 1COV OCP10A18cov Ku'Ca 'CTlv anoKoAA1l011 EVOe; SW1:OU UKOj..la 'CEj..laXOUe; COKE6.vLOu 
CPAOLOU ano 'Co uno~a8po 'Cou Kat HjV Enw8T1oi] 'COU navco 0E aAAo 1Ej..laXOe; coKEavlOu 
cpAOlOU, nou EXEl coe; an01EAE0/lU 'Cll llEmllOPCPco0il "[ou. ME aAAa AOYW 
avnnp00conEDouv 10 XPOV1KO 0'Ca81O Ka'Ca 10 onoio 11 OW0'COAi] 'COU COKEavlOU CPAOLOD 
nou i]'Cav unEu8uvll yw 'CTI YEVWll 'Ccov OCPlOA181KcDV nE1pCO/la'Ccov, llEm1panT1KE 0E 
ITU01:OAil· 
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I:XtlJlU 3: XapcT\e; Tile; E'AAa8ae; eHOV 01W10 ()LaKp1VOVCal Ol KUplSe; O<ptoAlelKl,:e; ~cDv£e; 

(110~cDVlle; n., 2003) 

DeJOv acpopu eyea x£epoAoytKa xapaKTllPlOTtKa eCOV ouo OcpWA18tKcOv ~COV(;)V, 01:'11 
OUTlKi] ~cOVl1 £mKpacoDv lCUp[COS A£P~OAt801, xAaytOKAaOTtKo[ XapeS~oupyh£~, 

mOl1PoyaPPpot Kat OA1P1V1KOl 80A£le£S, EVcO 0111V avaWAtKi] ~cOVl1 01Jfll-!ElhouV 
xapesPo\)pyhE~, oouvh£~, OAtptVtKoi YU~~POl Kat '"CovaAh£<;. To. X£epOAOylKa ama 
XapaKl11pWUKa 0£ CJUvoua0flo flE YEcoXllfl1KOU<; xapaKnlPE<;, CJUvl1YoP01.")V 0111V axo\jfl1 
OU ot OUHKl\ 0CPtOA181KE<; £fl<j:>av10£lS XpOEPXOVW1 axo Atyo'"CEpo EKX\)flCOflEvO 
!-!av8uaKo UA1KO 0E 0XECJYj !-!E nS avaeoA1KES (Bebien et al. 1980, Maksimovic & 
Majer 1981). 

Mia 0.101011 011!-!avHKi] ota<j:>opa ecov (1)0 !-!EyaAcov OcptOA181KcOV ScovcDv dvat 11 
nap01.)01a ocptOAt81KcOV !-!lY!-!U'"CCOV ~ ocpwAt8tKcOv melange 6xco<; hEt EmKpanl0Et 0111 
01£8v~ ~lpAtOypacp[a (ophiolitic melange, Gansser 1974), OTl1 ouuKi] OcptOA181Ki] ~cOVll 

Kat 11 anou01a '"Cou<; 0111V avacoAl1d]. D00V acpopa 0ellv axou0ia 0Xllflau0!-!cOV 
OCPWA18tK01.J melange CHllV avaeoAtKi] ScOvll OcptOA181KcOV Eflcpav10Ecov EmKpa'"Couv (1)0 
EP!-!llVE1E<;: EhE ea !-!iy!-!a'"Ca aUea OE 0Xll!-!an0ellKav Ka8oAOl), deE otappc0811Kav. H 
m8avoecpl1 Ep !-!llvc.ia dvat 11 npcOl1l, acpoD OTl1v avalOAl1d] ~cOvll OEV houv 
napaellP118El OW0ePOCP1Kt<; Kat OAt800epCOflaTlKES 0l£pya01ES xou anoeEAoDV ns 
K0pt£~ atnE~ yla '"Co 0X11flan0!-!6 eCOV OCPlOA181KcOV !-!ty!-!aeCOV. 
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'EX;llJlCl 4: XapTlls j..lE TT)V KaTaVOj..l.yt TOW Oq>lOA1EllKWV j..lac,ow OTllV EU&'6a KCtl TOV £UpUlf:pO 
Y£IXOV1KO XWpO TllC; AVaTOAtKyts M£ooy£10U. LTOV EAAT)VIKO XWpO 6lCtKpivovrat 01 OUO 
oqnoAIEllK£S ouppa<p£S IRO Kal ERO (MOUVTpa1Clls 6.., 1988). 

at nim:v; nOD CtvCtnrux811KCtv )lELCtSD HOV YECOE1Ct<TtTl)lOVO)V OLOV KCt80pW)lO Tll<; 
8EO'l1<; 1:11<; TT]8Do<; O'E O'XEO'T] )lE n<; EAAT]VtKE<; yECOTEKTOVtKE<; SOWE<; i]LCtV 0'00: 
A). H npcDTll nou 8EO)PT]O'E 1:0 XcDpO IIivoou-YnonEACtyoVtKi]<; co<; TD7l:lKTJ 8EO'T] Tll<; 
TT]8uo<; Kett 
B). H OEUTEP11 nOD SEXHett CO<; 8tO'l1 TT]<; TT]8uo<; Tll ScDVT] ASlOD. 
at 1:(LGEte; aU1:E<; O'TllpiX8T]KCtv O'E EpEUVE<; O'n<; AcopiSEC; ERa Kett IRa Kett ot 

YEO)LEKLOV1KE<; tpEUVE<; E1:El.vCtv nEplO'O'01:EpO O'LO vct xCtPCtK1:T]pt0'8c:t 11 AropioCt IRa 0)<; 
Tj KUpta OCPlOA18tKi] 0DPPCtcpi]. To npopAT])lCt EV1:0n10'8TjKE O'1:T]V npoEA£uO'T] 1:0W 
oqnoA18rov Tll<; YnonEACtyovlKi]C;-IIivoou (ERa) ylCt 1:T]V onoia EKcppa0'8T]KCtv ODO 
o~UiSE<; CtnOIjfErov: 

11\. at OcptOA180l ERa EXOUV npotAEDO'71 Tll SOWT] A~lOU, T] onoia Kat f.iOVO i]mv 0 
naAlo<; roKWVO<;, Ctno TllV onoiCt £n0)8iJ871Kav npoc; ~uO'.uac; Kett 'wn08ETIj8T]KaV O'E 
OE<Y1l SOW11<; YnonEACtyovtKTJ<;-IIivoOD, acpou unEpKaADljfav 1:T]V IIEAayovlKi] (LXi])lCt 5). 
H un68E011 aWei] unoO'1:T]piX8T]KE Ctno 1:ou<; Zimmerman (1972), Zimmerman & Ross 
(1976), Bernoulli & Laubscher (1972) Kett Verge1y (1975, 1976). 

TMHMA rEOAOriAI 

BIB/\I00HKH 
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Lxij~a 5: fEOYrEKWVlKO OKCl.pi<pT]/lCl. <ou BOPElOEAACl.OlK01J XcDpou /lE nposK<Cl.oT]npos ns 
~ElVCl.pi<')ES, mo onoio 8sixvov<CI.l at 8'60 O<plOAlelK€S AWpi8E~ IRO OE eSOT] scDVl)S ASlO'u KCl.l 
ERO OE eEOT] YnonEACl.yoVlK~S-mVOou. 

1: Z:EP~O/lCl.KEOOVl1C~ /lriC,CI., 2: SOJVl) ASlOU, 3: TIEACl.YOVlK~ SOJVl), 4: YnonEACl.yoVtK~ ScDVT], 5: 
ScDVT] TIivoou, 6: o<ptOAtOOt, 7; /lEyriAES EnWe110E~. To ~SAOS nCl.ptmri <T]v EnWeTlnK~ KiVT]oT] 
'[WV O<ptOAteWV Cl.no <11 C,cDVT] AStou npos <TlV YnonEACl.yovtKl1 ou /l<pWVCI. /lE <11V rino~ITl 

optall€vwv EpEUVT]'t"<:iJV YECOE1ttmT]/lOvwv (Vergely P., 1976). 

21]. Ot OCPlOAt8ot <1"]<; Acopioac; ERO npotpxov'W.t cmo IllCl. coKSaVtU nsplOxi] nou 
~piO"Kov<av ~unKa i] NO<lOommi <T]S TIsAayoVtKi]s un' onou Kat cnco8i]G1"]KaV ncivco 
O"'tllv TIdayovtKi] (L:xi]IlU 6). H 6,7W\jlll aUTI) npo'ta811KC: an6 <ouS Moores (1969), 
Hynes et al. (1972), Smith & Woodcock (1976), Smith et al. (1979) uCHc:pa ana 
spc:uvc:S nou EKUVUV (JUS 0CPlOAt8tKES llCt.sc:e; BOUpLVOU KUt'DepUe;. 
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:EX~I.ul 6: a: XapTt"[e;-0Kapicpll/lU 01:0 on010 oclXVETm 0 XcDpOS Tt"[e; YnonEAuyoVl1cYle; ScDV11e; (1] 
ScDV11 'Oepue;) nou avunp00wnEuEl /lE Tle; O<ptOAlel1CSS EllcpaV1CJl:tt; Tllv naAla colCEavla ncptOx1], 
b: MOVT£AO ~Ue1011S TllS (J)lCEaVlaS Ale00cpmpae; 0Tt"[V ncpiooo AV(J)T£POU IoupuCJllCOU - KaTW 
KPllu01KOU /lE lCuTEu8uV011 ano NLl npos BA lCm mUToxPoV11 TclCTOV1xT] '"[Qn08£1:t"[011 TWV 
OcplOAleWV navco 0'"[Q LlUTlKO DEAayovllCo ncplemplO (Smith, A. & Woodcock, N., 1976). 

A1tO n<; 1tapanavco anoo/ElC; yivEWl aV'T1AllmOC; 0 lowhEpOC; POAO<; nou 
otaopalla:n0E 11 IlEAayovll<:l1 ScDV11 0TIl yf;QYl:EKTOVlK~ ES£AtSll TOU 0U0~/laTO<; Tll<; 
T118uoC; 0TO Xwpo TCOV EAA11Viocov. H Ton08£T11011 TCOV oqnoAl8lKWV llaScl)v (JTa 0'00 
1tEpl8cDpla TIl<; IlEAayovll<:l1<; mxvco 0E 1tETpWllaw TU1tlKOU 11nElPCOUlCOU xapaKT~pa 

ciVat TO (JTOlXclO nou Ka810Ta Tll 011lla0ta Tll<; IlEAayovll<:l1C; 0TI!-lUVTll<:l1. 

ESETaSOVW<; Tl<; 8'00 napanavco un08£0El<; yta 1:11V npOEfc.BU011 TCOV EAAllVlKWV 
oqnoAl8cov Otam0TWVOUilE on 11 unap~11 IllaC; 1l0VO COKEavw<; nEplOX~<; ano Tll ~u8l011
Kaw0Tpo<j)~ TllC; onoia<; npo£PxoVWl GAOl Ol 0<j)lOAl80l TOU EAAllvlKOU xwpou, OEV 
ESllYsl lKav01tOlllTlKa OU1:E Tll OtnA~ T01t08£1:11011 TCOV 0<j)lOAl8lKcDV EIl<j)avi0Ecov OUTS 
Kat OAa W llaYllaUKa Kat IlSWllopcplKa cpalVOjJ..EVa TCOV EAAllVi8cov. flo" TO AOYO aUTO 
yivEWl nA.£ov YEVlK01:Epa a1tOOEK~ 11 anOO/ll on un~Pxav 8'00 TOUAaX10TOV COKEa..VlE<; 
nEplOX£<; L1UUKa Kat AvaTOAlKa Tll<; IlEAayovll<:l1<; a1tO n<; onoisc; npo~A.8av Ol 
OcplGAl80l1tOU ~pi0KOVWl 01:0" 0'00 nEpl8wpw TIlC; TEAsuwia<;. 
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rSCOAOylKSS napaT11Pf]0Sls una{8pou nou SYLVav 0'ta 8'00 ITsAayovlKa nsp"lSmp"la 
€7l:l~s~aico<Jav TIl or-nTt npOSAEU<J11 1mv oqnohScov. LUYKSKp"l~tva <J10 OD1lKO 
nsp"lSmpw T11S ITsAayoVlKT]S O"l oqnOA"lS01, ~pi0KOVTal sncoS11~tv01, navm <JTO avSpaKlKO 
KaAu~~a 10U nsp1Scopiou ~s KaTsuSuv011 ano L'.NL'. npos ABA. Enos aUTou ano TT] 
~SAET11 TCOV q>a<Jsmv Tmv "lS11~aTmv Ioupa<JlKT]S 11Audas TOU OUTlKOU ITEAayovlKou 
nsp1Smpiou olam<JTmS11KS ~aSs~a TCOV <JuvS11Kmv ana Ta AvaToA1Ka npos Ta L'.unKa 
yEyOVOS nou EV10XUE1 TT]v anmV11 on unTtPXs L'.uuKa TT]S ITsAayoV"lKT]S KanolU coKsavlU 
ASKav11 ano T11v onoia npOTtASav 01 Oq>10A1SOl ERO. 

EnmAtov ano T11 ~SA£TT] T11S ITsp~OTp"la01KT]S ~EwKAa<JnKTJS-11q>at0TslO;:S11~aToys

vous <Js1pas 10U L'.unKou ITsAayov1KoU nsp"lSmpiou O"lam0TmS11Ks OTt ano T11v nspi-ooo 
sKdv11 TOU opiou ITsp~iou-Tp"lUo"lKOU olU~opq>mS11Kav <JUVSf]KSS 11nstpconKT[S 
KUTcoq>spStas <JTQ L'.UTtKO nEptSmplO TT]S ITsAayoV"lKT[s. AUTO odXVEt on dXE TOTS 
apxi<Js"l 11 11nstpmTlKT] OtapP11S11 ~"las naAtas <JuvsxouS 11ns"lpconKT]S nspWXTtS, 
O"lapP11S11 11 onoia <JTT] <JuvExaa sssAiXS11KS <JwO"lUKa <JS avoLY~a Kanmas mKEaV"las 
nsplOXTtS L'.unKa T11S ITsAayoV"lKTJs· 

Ms avaAoyss YSCOAOytKSS napaTllPTt<JS"lS una{8pou <J10 AVaTOA"lKO ITsAayoVtKO 
nSp"lSmplO o"lUm<JTroS11KS TSKTOV"lKT] 1OnOSETT]<JTj 1COV Oq>"lOAtSmV navco <JW aVSpaK"lKa 
nSTpm!J.aTa TOU nspt8copiou ~S E7l:<:DS11<JTj ana TTj SmvTj ASlOU. 

Ot yECOAOy1KES napaTTjPTt<JEtS £oasav aKofl11 OTt Tj 1EKlOVtKT] 1OnOSETT]011 Tmv 
Oq>lOAtSCOV npEnE1 va TtWV <JXEOOV TauTOXPOVTj <J1a OUO ITEAayoV"lKa nEplSmplU 
<JDVOEOS~£VTj Kat <Jns ODO nSptJrTm<JE"lS ~E TTjV ovo!J.aso~SVTj Avm Ioupa0tKT] - KaTCO 
KpTjnOtKTt opoyEvSnKT] nEpiooo. To yEyovOS aUTO ano YEcoouva~lKTJ anmV11 
~ETaq>pasEWt <JS 0XEOOV TaDTOXPOV11 KaW<JTpOq>f]-KAEi<Jl~O TCOV ODO mKSaVtmV 
nEpwxrov SKaTspcoSEV 1TjS ITEAayoVtKT]S <JTTjV nEpiooo AvmTSpou Ioupa<JlKOU - KaTm 
KpTjnOtKOU, KaTa<J1:pOq>Tt nOD npOKaAWE W aVTi<JTO"lxa opoysvSTtKa q>aLVO!J.Eva <JUS 
OUO nAEUpss TT]S ITEAayoVtKT]s· 

Ot napanavm yEmAoytKSS napaTTjPl1<JS1S Kat OLUnWTm<JEL<; aq>opouv TT]V 11AtUa 
TEK1OVtKT]S TonoSST11<J11S Tmv Oq>tOAtSmV Kat OXt TT]V 11hua <JXTj~an<J~ou Tmv ~E<Ja 

<J1OV mKsavLO Xmpo, Tj onoia ~mopd va sivat nOAu naALon:pTj. I:TOV ATAaVTtKO 
coKsavo ana TTj yECOAOytKT] nsplooo 10U avoly!J.aTos TOD COKWVOU (IoDpa0lKo) !J.EXPl 
<Jij~spa 011~lOUPYOUVTat 0q>toAt81K£S !J.assS, Ol onolss ~nopsi 0TO !J.EAAOV va 
Ton08sTT]80uv TSKTOV"lKa navm 0E !J.lU 11nEtPCOTtKT[ nAaKa KaTa TT] OtapKslU SVOS 
EVOEXO~svou KAa<Jl~aTos (1EKlOVl<J~OU) TOU mKwvou. H TjAuda Aom6v TT]S 
TSKTOVtKT]S TOnOSSTT]0TjS TCOV Oq>lOAtSCOV dVaL nOAu !J.SWYEVE<J1EPTj ySCOxpOvoAoywa 
ana TT]v TjA1ua 0XTj~au<J~ou TCOV 0q>tOA18tKmV nETpmflaTmv. 
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Enoc; o~WC; ano TIl otan iGTW CHl on 11 TSKTOV1K~ TonoSETIlG11 Gnc; 8'60 oqnoA1S1KEC; 
AwpiosC; ERO Kat IRO i]mv GXsMv cru"{XPOV11 Kat 11 11Auda GX11~anG~OD TWV 
OCP10Al8cov GTOD<; bUO COKsaVlODC; XWpODC; cpaivSTat on i]Tav GXsMv napanAi]ma. H 
otanlGTCOG11 ami] GTIlpiSSTat TOGO GS "{SOOAO"{lKEC; napaTIlPi]GElC; Dnai8poD, OGO Kat GS 
paolOXPOVOAO"{i]GE1<; OCPlOA181KO:>V nSTpw~aTWV. 

01 crov8~KSC; 11nslpoonK~<; KaTwcpEpStac; nOD OlanWT(DS11Kav W; "{SWAO"{lKEC; 
napaT11Pi]GW; GTIlv ~STaKAaGnK~ GSlpa TOD L1DnKOU nsp18oopioD TIl<; rrEAa"{ovlK~C;, 

E11:lKpaT11Gav (JTO rrSp~OTpta01KO, "{E"{OVO<; nOD OdXYEl on 11 11nSlpoonK~ OlapP11';l1 "{ta 
T11 OUT1Kl1 WKsavlU nsplOxi] E"{lVE GTO rrSp~OTpla01KO. rrapo~OlS<; GDVe~KS<; 

llnS1POOTlKi}<; KaTwcpEpEla<; E11:lKpaTllGav KaTa TO TISP~OTPta01KO Kat GTIlV 
rrEplpOOO11:lKl1 SO:>Y11, onooc; npOlcD11:TEl ano TIlV napoDGia TIl<; aVTiGTOlX11<; 
~ETaKAaGnK~<; GSlpa<; E';a~lAioD Kat TIl<; llcpatGTElofS11~aTo"{Evoue; GElpae; 
rrSp~OTpta01Ki}e; 11A1Kia<;. Ano n<; napaTllPi]GW; aUTEe; GD~nEpaivETat napo~Ota 

llA1Kia apXlKl1<; 11nElpWnK~<; OlapP11';l1<; Kat WKsaVlOD avoi"{~UTO<; Gne; ODO nEplOXS<; 
A';lOU Kat YnonSAa"{OVlK~<; EKaTspoo8sv T11<; rrSAa"{OVlK~<;. 

ME"{aAo<; aplS~o<; paolOxpOVOAO"{~GSWV nOD ExODV "{iVEl GS 0<jnOA1SlK<1 nSTpcO~aTa 

Kat TWV OUO OCPlOA1S1KcOV Aoopiowv ERO Kat IRO EOCOGaV TaUTOG11~a anOTE~G~aTa 

Kat "{la n<; bUO ACOpWSe;. LD"{KEKpl~Eva Ol anOADTS<; 11A1Kise; i]TaV 160-180 
SKUTo~~upla xpovla "{ta OCPlOA18lKa oEi"{~UTa Kat TWV bUo Awpiocov, npa,,{lla nOD 
(JY]~aivsl iOla llAlKia (KaTw-MEGOD IODpa(JlKou) GX11~anG~OD TOOV 0CPlOAlSWV Kat Gn<; 
8'60 OOKEaVlS<; nsplOxE<;. 

Ano OAa Ta napanavco OSOO IlEva Ola11:lGTO:>VETat on Kat GTODe; OUO WKsavou<; nOD 
AElToup"{l1Gav sKaTEpw8sv T11<; rrSAa"{ovlK~<; ano onoD npo~A8aY Ol oqnoA180l TCOV bUO 
Acopiowv, 11 wKwVO"{EVWll Kat 11 avunTn';l1 i}Tav napo~ota<; 11 A1Kia<;. ApX1GS TO 
rrSp~OTptaOlKO Kat EA11';E nspinoD TO AV(DTSpo IoupamKo - KUTOO Kp11TlOlKO. 
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1.4 n;<oypa<plKt] OSUt] Kat yf.(OA,oyia TOl) oqnoA,l9tKOU U'OIJ,1tMyuaTo,- TO'l) Bouptvo,\) 

To oqnoA181KO (n)~nAEy~a taU BODplVOU (Lx,i]~a 8) KaADn1"El EK1a011 nEpinou 
450km2 Kal tan08E1Eim1 500 km ~opELOOUn.Ka TllC; A8i]vac;, 01"0.. opla HOV VO~cDV 
Ko~avllC; -r PE~EVcDV. MEyaAEC; 1"pnoyEvdc; Pll~lYEVEiC; ~cDVEC; Kal 1"pnOYEvi] Kat 
1"E1ap1"oyEvi] 'si]~a1"a x,CDpi~ouv 1"0 0D~nAEY~a 0E eni ~EPOUC; YECDypaqHKEC; eV01"ll1"ES' 
Ol1"pac; EVOTll1"ES nou an01"cAODV 1"0 lCUpiros aD~nAcy~a Eivat: To BOPELO BODpLVO ~E 

1"llV O~cDVU~ll KOpUcpi] (1866 ~), 1"0 Nono BODplVO i] cDAa~noupo Kat 0 Ki00a~0c; . 
L'lm1Ka taU lCUpiCDS 0U~nAEy~a1"OC; Kat 0E an001"a011 4km nEpinou EK1"dvE1"at 0 
L'lunKos BOUp1VOS i] Kpana, nou Elvm ~la AOCPcDOllC; nEpLOx,i] 0UVOA1Ki]S EK1"a011S 
40km2 

. 

To 0U~nAEY~a, nou 1"on08ETi]811KE 01"0 llnElPCDTlKO Kpa0nEoo Ka1"a 1"0 AVcD1"EPO 
Ioupa0lKo, Eivm EnroeTI~EvO navro 0E ~la ~E1"a-1Sll~ataYEVi] a KOAOU8fa, m8ava 
1"pW01Ki]S llA1Kiac;, nou an01"cAEhat ano av8paKlKa nE1"pcD~a1"a llnE1pCDnKi]c; 
nAa1"CpOp~ac; Kat ano Eva 0x,101"OnOlll~EvO lSll~a1"oYEvi] 0Xll~an0~6 (0x'1l~au0~oc; Ay. 
NlKoAaou) nou naYloEUTllKE Kara 1"llV EncD81101l taU BOUpLVOU KUl nEp1Aa~~aVEl 

apyilouc;, apY1AO\va~~hES, 1"ocpcpOUC;, KEpa1"OA180uc;, cpUAAlrEc; Kat oA108001"pcD~am 

(Naylor & Harle 1976, Vergely 1977). H 1"EK1"OV1Ki] Enacpi] 1"llc; EncD811011c; EK1"teE1at 
0E noAAa 011~da ano 1"0 vonOaVa1"OA1KO ~Ex'Pl 1"0 ~OPElO 1"~i])1a tau 0CPLOA181KOU 
0U~nAEY)1a1"OC;. PaoLOAaphEC; taU avoHEpoU IoupamKoD enlKaADn1"OUV 1"0 0U)1nAEy~a 

ano m ouuKa (Brunn 1956), aKOAoueoD~EVOl 01"pCD~a1"oypacplKa ana EmKAlmYEvElC; 
a0~E01"OA180uc; )1E nEAaylKEC; 000 Kat ucpaAcDOE1C; cpa0E1S llA1Kiac; avro 10upamKou. 01 
aVcD1"EpOl 01"pro)1a1"oypacplKof OpfSOV1"EC; an01"EAODV1"at ano nEAay1Ka Kat VllpmKa 
l~i])1ara , nou cpavEpcDvoUV Eva nEpl~aAAov llnElpCDuKi]c; Ka1"CDcpspElac; nplV ano TllV 
En1KA1l011 'wu AVcD1"EPOU KPllUOlKOD Kat TllVan08E011 Tllc; )10Aa00ac;. 

I---'--'~-----' 

I TMHMA rEQAOrlArN 

SIBI\I08HKH 

I:XlllJll 8: fSCOAOylKOS XaPTIlS TOU 0CPlOA18,KOU 0UI11LASYlla1::0S '"COu Boupwou KCl.1 TTjS 
POolaVJ1s· Luv8S0"'l ana 'rOUS aOTjI100!£UWUS XaPT8S TCOV BpaxaTTj - fpWa - LTallOUATj 
(1986),1:25.000, AVl:CDvuxoTj (1975),1:10.000 KalRassios (1981),1:50.000. 
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ESEAlSllS LOU oqnoA180u, 8llAu8i) vu 8lUKpl80uv 80llES TOU (J'LaOlOU En(h8llO'llS uno l1S 
npwlllES /laV8UUKES 80/lES. 

kXTlf.Ul 9: iJ.O).1lKOS XaPT'1S WI) Boupwou (Frizon, 1987) 

H nupullop<pCDO'll nou UVl1O"wlxd 0lU 0'00 npclYCu O'Tu8lU ESEAtSllS 'tou 
O'U/lnAE')'/lU'tos EivUl l8luL'tEpa £v'tovll O''tll /lav8uuKi] UKOAou8LU, uAAa EXE1 snllPsaO'sl 
O'E EVU ~u81l0 Kat !OUS KaTW'tEpoUS C>CDpEhES. AEmOIlEPSlS 'tSK!OVlK£S IlEAETES nou 
E')'lVUV O'uC; nspwXES 3EpOAWu80 Kat Boi:86AaKlCas TOU N OUOD Kat BopElOD BOUpLVOD 
aVTlO'TOlXa, IlS xap'to')'pu<pytO'ElS IllKP080llWV O'S IlEyaAES KAlllaKSS (Lr.M.E. 
Southompton 1984-1986), 8dxvouv on O'TO Bo'L06AuKKa nupOU01a~E'tat IllU nAytPllS 
O'uv£XSlU TllS nupullop<PCOO'llS IlE 6All 'tT\V aKO/coD8la 80/lwV ana nAaO'nKi] /lEXPl 
8paDC>lyevi), evw ana 'to 3EpoAl~aoo A£in£l 'to EVOlUIlE00 0lu8w 'tllS SUnAa0l11S 
(ductile) nupa/lop<pCDO'llS. AUTO un0811AwvEl OTl TO VO'tlO 't/lyt/la LOD C>U/lnA£Y/lU'tOS 
(m,:pwxfl 2SpOAWUOOU), 'wno8s'tyt811KE O'E O'XEl1Ka O'UVTO/lO XPOVlKO 8lU0l11/la, /lE 
anOTO/lll \jJDSll TCDV nETpCO/lUTCDV Kat /lETa~UO'll ana l1S nAaC>'tlKES 0l1S 8pauO'l')'EvEiS 
'tSKLOVlK£S 80/lES. H O'UVEXElU Kat TO O'xi)/la TCDV XPCD/ll'tlKWV E/l<paVlO'ECDV 8laKOnT£Tal 
O'E 0'1l/laVT1KO ~ae/lO ana 'tllV £DnAaC>TT\ napa/loP<PCOO'll. 

LLO LXi)lla 9 <pUivETat 0 np0O'uvULOA10/l0S 'tllS T£l<TOV1Ki]S <PDAACOO'llS (foliation) Kat 
ypa/l/lCDO'llS (lineation) TCOV OpUICrOAOylKwv O'uO''ta'tlKclW TOU nEp180'tiTIl 'tou BoupLVou, 
(Frizon, 1987). 
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KE<I>AAAIO 2 

2.1 To !!UYVTITlKO m:oio TTIS r1JS 

Ma.yvrrnKO nEOlo HI<; f11<; dvCl.l 0 XcOpo<; yupco 1:11<; ono'O a.aKOUV1:Cl.l I-!a.YV11UKE<; 
O'OvaI-!El<;. 

o William Gilbert, na.po'OCJia.CJE npww<; nElCJUKs<; EVOEi~El<; "Ita. 1:11V WC01:EPlK~ 

nposAE'OCJ11 1:0'0 yillVou J..la.YV11UKOU nEoio'O. 0 Carl Gauss 1:0 1838 OllJ..l0CJiE'OCJE I-!ia. 
J..la.811J..la.uKi} a.nooEl~11 J..lE I11V onoia. a.noOloEl 1:11 011J..llOUpyia. 1:0'0 95% w'O nEoio'O CJE 
£CJC01:CPlKS<; rrrlYE<; KCl.l J..lOAl<; 5% a.no £~COTE;P1KE<; Ota.01KcwiE<;. ITa.pa.nspa. spcuva. EO£l~£ 

ou, sva. J..lEyaAo J..lEpO<; TOU WC01:EP1KOU nEMo'O na.paYETCl.l CJWV 7rUpilva. 1:11<; f11<;, KCl.l TO 
'OnOAomo SXEl T11V n11yil W'O CJW <pAOlO. 'EW1, J..lnOpOu/lE va. ota.xcopiCJOUJ..lE 1:0 yilwo 
J..la.YV11T1KO nE8io aTa. na.pa.KaTCO Tpia. J..lSP11: 

a.) To lC6plO l-!aYV11LlKo nEoio, 1:0 onoio na.paYE1:Cl.l 01:0V nupi}va 1:11<; f11<; Kat 
011J..llO'Opyd H<; CUpdE<; aE EK1:a.011 I-!ELCl.~oM<; 1:11<; EVTa.011<; TOU nEMou Kat 1:11<; 
8lcD8'OvCJ11<; a'Owu. 

~) To ESCOTE,P1KO J..la.YV11UKO nE8io, 1:0 onoio na.paYELCl.l a.no 11AEK1:plKa PEUJ..la.W 
1:11<; lOvompmpa<;, nou an01:EAEhm ano lOVlCJl-!£Va CJCO/la1:iOla A6yw Tll<; miopam]<; HI<; 
11Ala.KiI<; na.AippolCl,<;. 

"I) To a.VcOlla.AO J..la.YV11T1KO nEMo, W onoio na.paYE1:Cl.l a.no CJ1011PO/la.YV11HKa 
op'Ona nou ~pi0KOV1:Cl.l 01:0 <pAOlO 1:11<; f11<;. 

To lC6plO l-!aYV11T1Ko nEoio EiVCl.l w lCJX'OP01:EPO ana La 1:pia. /lSP11. Y cpiCJLa1:Cl.l apys<; 
XPOVlKS<; /lELa~OAS<; onco<; 11 Cl.lWVla. 1lE1:a.~oAiI Km 11 1lE1:a.~oAiI 111<; /laYV11HKi}<; poni}<; 
1:0'0 omoA1Kou nEMo'O. To E~C01:EP1KO nEoio napouma~El 8lCl,KUJ..lavCJE1<; I-!E llJ..lEpilmo'O<; 
KUKAOU<; EVcO W aVcO/laAo J..layv11HKo nE8io Ev8w<pSPEl KUpico<; 1:0'0<; yEcocpDmKou<; Kal 
XP11m/lonOl£hal CJH<; y£w/laYV11HKs<; olaCJKorr~CJ£l<;. 

To KUpW Ila.YV11HKO n£8io l11<; f11<; IlnopGi va an0808Gi OU OcpGiA£1:Cl.l 0E Eva J..lEyaAo 
pa~06 J..lopcpo l-!a.yvill11, no'O EX£l wn08ET1l8Gi 01:0 K£VTpO 1:11<; f11<; KCl.l EXEl I-!ia 
anOKAlCJ11 10,9 1-!0lPWV ano wv a~ova nEp10Tpocpil<; 111<; f11<;. Amo<; 0 ElKOVlKO<; 
J..layvTj1:11<;, ovollaSELCl.l KEV1:PlKO YEWW-iYV11HKO MnoAo. AU1:o 1:0 1l0V1:SAO TOD 
llaYV11HKou nEoio'O 111<; f11<; EiVCl.l avaAoyo IlE EKEiVO nou napaynCl.l ana Ilia pa~oo 

llayvTj1:11. H llaYV11HK~ ponil TOD llaYV11HKou omoAou EiVCl.l 8*1025 emu. 

LXilll<l 10: To J.lctyvrj1:1Ko 1l:eOt.o ellS fllS (A), dval OJ.lOW J.l8 eKeivo ey6s pa~06J.lOP<POD 

J.layvYj1:lI (B), J.l8 "wv apVrj1:1Ko J.laYVIlnKo 1l:0~0 (no ~OPElO llJ.l10<paipw Kal 1:0Y 8enKo 
J.laYVIl1:1KO 1l:0~0 (HO yono 1IJ.l10<paiplO.(I1ana&61l:0D~OS,T" 2008). 

20 



Ψηφιακή βιβλιοθήκη Θεόφραστος – Τμήμα Γεωλογίας – Αριστοτέλειο Πανεπιστήμιο Θεσσαλονίκης

lZ 

'(800l '"l 'SO"{(lOlL9\?UlLDU) SUJ SLl1. 1O"{91£ 10)lUDnJlDd1£ 

10 (8 W)I SUJ Stu 1O,,{91£ }O)lu!.L\JlunCr.l3A, 10 (V ' SUJ SLa 10"(91£ }O)lu!.L\JlDn 10 :n 'J)rl~X'l 

J{)'INLi ~9~~Ht...J,,1~Jt\ 5!t)1l9N J9)tlll)Jih)(lu. 

v 

~' 

;oWLl ;9)1I1U,~};Il~'Il 'Ond9f.l SQ~nril.l1dlJ 8 

',)llj Slu od:Ltq>! 01 9UD 1Dl3Xd?19 i\39 

'')0.0''(9u S()..o)lul.l.Mmi 0()..9 ')o.m 13?9i\CU) (lOll ~ririDd'\' II u9 C?g3 138CD13rillD Di\ 1311?dU 

"I\CD,,(9lL i\q:J)l1l1lMnrlCD3'\' i\CDl 'Jl3D?8 Su 3ri lDli\O?X,\,Q0 Di\ 13lL?dlL i\3g '~)lU)(dDli\V 

i\U1,0 ''I ot171 N oL9 lD)( 1/9Di\D)l am ljX01d3lL i\ll1,0 '\1 0WI a oSL ')3i\?ri'\'Dl3li\0..Q 

S~Dl1dmd'\'CD3'\' i\o.oX? o.OlL 1/lo.D DprillD Dl '0081 ')o.m ()..~Dl3ri i\o.OX?lLD 1\39 11))1 

SUj Slu 1O"(91110)lullMDri }O)lllDri,\,DdlL 1Dli\OJ1/riOi\0 '(006=0 u<Do.d9)lDlD)l l'Di\}3 0.019311 

()..o)lullMDri 0.0i\1~'\' am l.LDr0 U D10lLO D1,0 ',)llj ,)lll Sm3i\?;J<D11L3 ,)lll D}3rillD DI 

'o.O"(9lL19 ()..O"(llD 

am S3i\}3)l3 9lLD 1/)llli\Dril.LD i\0.0d?dJm9 ')3}OlLO 10 '')?ririDd,\, S?)llriDi\0.9 13,\,?;JdmL 0.0}93lL 

()..o)lullMDri 0.0i\1l}l (l01 ~'\'lllL ll)lo"(lL().."(olL H "0.0"(91L19 ()..0)llluMmiCD3'\' am S9i\ld3rillm 

° lDi\P S9i\ld3riU01 S9)lllUMDriCD3,\, 0 '')0''(9lL ')9)lullMDriCD3,\, SOU91\ 1Dl3J?;JrioI\0 'V 

06'801 'N 01'6L ')3i\?riJlDl3li\Q0 S?)l1<DDd,\,CD3,\, 3ri lD)l O1d}DcD01riu 013d98 OlD lDl3)lD1d9 

o.OlL SO"(9lL 0 "0081 So.01, ()..~Dl3ri i\o.OX?lLD 10}OlLO 10 '1O"(91110)lullMDriCD3k SCD '?;J1,0CDM 

DprillD O()"9 3D SUj SUl m31\J)dJ11L3 I\lu 13D~ri1. Di\ 31,0q:J 101.? }38Dl)l3113 Di\ }3dOlLn 

lD)l SDi\O~J) S9)lllUMDriCD3A, SOJ S91.DOJNc lDi\13 Ul~MDri 0.01, SDi\O~J) SO"(J)'\'3ri 0 

.(800l "l 'So"((101£92D1£UU) 1\q:Ji\ld3lilL01 
W)I 1\(1)"(91£ 1\q:J)(UnnA,ndlL m)l 1\q:J)(u!MA,Un(l)3A, '1\C9)(ldmdA,(I)3A, nnnXldJl1/1\7 :n mf\fX:r 

NVO.u.)oIJ.l?" ~ 
m"'''''~l'·u ~lIlJ:llMJ;Ir1I.t'l'l,l,~ 

--~ /"
><:.. -1 -lC~~l ~ohrl~'" )f,l...I>i<A"'" 

~111\ I (1l<I~ ,I 

r l<><><l"l! 

/. 
»wI> 

~~AM'lJ I. 

N 



Ψηφιακή βιβλιοθήκη Θεόφραστος – Τμήμα Γεωλογίας – Αριστοτέλειο Πανεπιστήμιο Θεσσαλονίκης

z 

T 

~xijpta 13: LLOlXdu ')'ECO/lUYVTlLlKOU 1l:E8iOD (ITanasaxoe;, K., I1anasaxoe;, B., 2008). 

Ta cHOlXE{a LOU ')'EO)lla')'vrrrtKOU nEMou ELVat T} anoKAwTJ, T} £')'KAWT}, Kat T} £vLa0T}. 
'OnO)e; cpa(VELat 0LO LXTtllU 13, LO Otavu(Jlla T UVUAUELat (JLT}V KULaKOpUCPT} 0UVWLC:O(Ja 
LOU, Z, nOD 8EO)pElLat 8ELtKft OLaV £XEt cpopa npoe; La KaLO) Kat upVTJnKft OLUV ExEt 
cpopa npoe; LU navO), Kat OTTJV Op1sOvLta (JUVWL(O(JU, H. H OptSOVLtU uUVW1W(JU 
UVUADELat (JLTJV 0LTJ llWT}Il~PtvTt 0UV1(JLW(JU, X, nou 8EWpElLat 8EnKft OLaV £XE1 cpopa 
npoc; LO Boppa Kat UpVTJLtKft OLav £xEt cpopa npoc; 10 NOlO Kat uLTJV 0UV1(JLcOuU, Y, 
nou 8EWpEhat 8ELlKft 01UV £XE1 cpopa npoe; TIlv A VU'WATt Kat apVTJTIKTt OLUV £%Et cpopa 
npoc; LTJ ~DUT}. To EnlnEoo HOZ AtYELat llaYVTJL1KOe; llWTlll~ptVOe; EVcO 10 En(nEOO 
XOZ E1Vat 0 ')'Ec.o')'pacp1KOe; llE(JT}Il~plVOe;. 

H ')'O)V{U, D, nOu (JXTJllUL1SE1 TJ Op1SOVLtU (JUVtULcO(JU, H, lTJC; OAtKftC; £VLUC,qC; 
(Ena')'W')'TtC;) LOU nE8iou !1E LTJ llE0TJll~PtvTt GUVtG1W0U, X, cSllAUcSyt, TJ ')'wviu llELUSD LOU 
llUYVT}LtKOD Kat LOU yEW')'pUq)1KOD llWT}Il~PtvOU At')'ELat llUYVTJTIKft UnOKA1(JTJ· AuTyt 
A£yELat UVULOAtKft, av T} 01ED8uv(Jll 111e; (JUVtGLW(JUe; H ~pi(JKELat llEmSD Boppa Kat 
AVU10AytC;, Kat cSULtKyt, UV TJ 01ED8uv(JTJ UUlyte; ~pi(JKELat llELUSD Boppa Kat ~D(JT}e;. 

H yc.ov{u, I, nou (JXT}IlU1iSEt T} OAtKft £VLU(JT} (Enuyc.oyTt), T, LOU llUYVllLlKOD nE01.0U llE 
IT}V OPtSOVLta (JuV1GLw(Ja, H, UUL~C; AtYELat llUYVTJL1Kft £yKAtGTJ· AmTt 8EWpElLat 
8ETIKft Tt UPVT}LtKyt OLUV TJ 0UVW1CD(JU Z EiVat 8EL1KTt Tt UPVTJLtKft UVL1UL01xa. 
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A) AW.Jta.yvllUl(C:r, YAtKf1. 
A1lirV'1'i1K!'J m:<5/0 ''r;; r"I'; 
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Muyvi1'nol~ :1~ i 

B) I1apnfla.yvrruKu Yl,tK6 
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Ai Tn OlU}W"P11T1xa t·;:i.nca lX7IOKiOUV 

~L\fl Qa~evil llltY....'lnmj (J). 
C!:·/l1.HeUl J1:p\I,; TO €f:,(~n:eptxQ 1!COtO 

(F4M1)· 

B) H ltt~Y\'{ltl(jllCito "tlPU!1u)'Vll1'u::u 
ulu.:il. dvat awev!'];; (Ji..),..(i ·j.,jXlS 
lilv I.om 01EUfhiVtlll wv 
i;.i~(;JTepu':oJ> "Nl::6toll). 

n MvJ. 1;OXD()11 lluyvl\nmj, ,(rrF; Til" 
Uhll OtEJ>WV1Hl roD c1;cwrepl):ou 
j'(cliio'lJ, €~Iq)a.vi~,tHXt ()"m 

Gl'&11pojJ,cq'n\Itl!.:d nllKO. 

2.3 TunOl !Hlyviina1]S 

H llaYVT)1:lCJTl EVOC; TCETpcOlla'wc; EIl<PUV1~ETat IlE 8Do 1pOTCOUC;. 0 tvuc; TPOXOC; 
E7l:lruYXa.VE1at IlE Exaycoyi] uxo Tr\V Xupou01u TOU llaYVTJTlKOD xd310u 1TJC; [TJc; Kat 0 
a.AAOC; IlXOPEl va EXEl 0XTJIlUTl08si Ka.XOla xpOVlKij 0TlYllll 0"rO XUpEA80v KaTa. TO 

0XTJIlUTl01l0 Al80XOl1l0TJC; (0TEpSOTC01TJCJTlS) TOU XETpcOW1.TOC; (2:XTtIlU 15). 

'~mb\\\\\\ 

lL~nd • 
AilOKTI1Ci11 ~i(lrvnllfl'l; (j;r(j ,0) 

)vlUYVT1TIKO [1r,&io ~q;; 111; 
klliiklJ:.\ ~Hl:y;'i]tr<'[lj 'Ill: "lfl'J IJ\y({i~)r,(1'l1 

Hill M¢yYll11KOU HroiOll u)s rll~ 

B) nUpUfH~V01JC.H;t Mayv11't"LUT] 

Famb\\\\\\ 

A1l6;(fi10~ fl(lrv~ti<l"l" ~,) 'to ffl'.qlIl.!ii:\-'lI.I(Ul wrf~l\n(llj pflt! nw 
MOyYljTIKli l1r.i5illll'\;; rl1~ owttilrtUlj IOIJ M(tY\'1l11~:d) I1r.olno Tl1~ r.l~ 

LxijJ.la 15: Enayo/l£vll Kat napa/lEVOUaU /lUyvTJ'tlCJIl Cf1anaoonOUAOC;, T., 2008). 
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TU1tOl Man!iTlO'us 
A) ME: TIjV napouola EVO';; ESOn:E:plKOU flayvTJUKOU 7tEOlOU II /l-a')'V~uoTI ~L7rOpEi va E7taX8£i 01:0
 

UA1KO. Ta uAmi cn>vfJ8OJs xavouv <llv Enax8Eioa /l-a')'V~noTI OTav TO ESOJTEP1KO nEOto
 
acpatpE8Ei.
 
B) MEplKa UAtKa OlaTIjpOUv TIjv fla')'V~ucrll /l-ETa 1T1V wpalpEcrll TOU ESOJTEplKOU nE01ou.
 
anonowws /l-la napapivouoa flaMu<Y'l.
 

TIapaJ,l,£VOl)O'a !!ayv1JTl([!): 
'OlaV La. nE'"CpcDJ-lu'"CU GXTlJ-lU1lSOV1Ul, 01 ~EXWptG'"CE<; J-lUYVTl1tKE<; nEplOX£<; OptGJ-lEVCDV 

OpUJacDV (tOtUhEPU TOD J-lUYVTl1lTll), <YU~l7CEPl(P£POV1:at GUV J-laYVTlHKE<; ~EMvE<;, Ot 
onoiEr; npOGUVU1:0AlsOV'"CUl nUpaAATlAa npo<; 1:0 E~C1nEptKO ~lUYVllHKO nEOlo. Ku8cD<; 1:0 
m';'"CpCOJ-la G1:EpW7tOtEhat, 0 npOGUVU1:0At0J-l0<; 1:COV ~EXCDP10'"CcDV J-lUYVTlTIKcDV nEptoXcDV 
~l7COpGi vu Ku811A0)8Ei (fJ nUYcD0E1) flE0U 01:0 nE'"Cp CD J-lu. H nupUflEVOD0U flUyvfJnGll 
U<Pl01:UTUl KUl uv UKOflTl1:O E~CDTEptKO nEoio nuu0Et VU E<PUPflOSETU1. EivUl GuvfJ8wr; 5 
<pOPE<; J-lEYUAD'"CEpTj uno 1:TjV EnuyoflEvTj J-luyvfJTI0Tj nOD EmcpEpE110 E~WTEP1KO nEOlo. 

Tu nE'"CpcD fla1:U Un01:EAODV1:at uno OWJ-lUyvTj'"C1Ka, nupUJ-lUYVTj1tKa KUl 
0tOTjPOJ-lUYVTj1:1Ka opuJaa. Tu OW,J-lUYVTj1:1Ka Kat nupuflUYVTj1:1Ka UAlK(i UnOK'"CODV fl1U 
fluyviJn0Tj 01:UV EK1:i8EV1:Ul 0E EVU E~CD'"CEPtKO flUYVTjHKO nE8l0. LE fliu OEOOflEVTj 
8EPflOKPU0iu 1:U UAtKa UD1:a EXOUV fltU 01:u8EPiJ ETCtOEK1tKO'"CTj1:a, UnOK'"CcDVLa<; J-lta 
J-luyvfJn0Tj Tj onoiu GivUl YPUflfltKa uvaAoyTj flE 1:0 E~C1nEptKO J-lUYVTjnKO nEoio. H 
fluyvfJn0Tj xaVE'"CUl 01:UV 1:0 E~W1:EP1KO nEoio unOflaKpDv8Gi. Tu 0tOllPO~lUYVTjnKa 

UAtKa, EV TOD1:01<;, KpU1:0DV J-llU 01:u8EPfJ (nupUfl£VOD0U) fluyviJH011 Kat uv UKOJ-lU 1:0 
E~CD'"CEP1KO nEolo unoJ-luKpuv8El. 

rEV1Ka Tl cpU0tK.Tt nupufl£vOU0U fluyvf[n0Tl (NMR) nOD UnOK1:0UV 1:U 
mOTlP0J-lUYVTl1:1Ka DA1Ka 1:0U ,uaYflUTO<; KU1:a TTlV £~OOO -rou uno -rov rrupfJvu 1:Tl<; YTlr; 
OlUKplVnat uvaAOYU J-lE TTlV XPOV1KfJ 01tYJ-liJ nOD unOK'"CfJ811KE 0E : 

u) npCOTOYEViJ, nOD UnOK1:aTat Ku'"Ca 1:TjV OtapKElU OWJ-lOPCPC00TlC; -roD DA1KOD, 
~) OEU1:EPOYEVfJ, nou UnOna1:a1 flE'"Ca 1:TlV OlUJ-l0P<pW0Tl '"COD Kat flnOpEi vu 

J-lELa~aAAE1 iJ VU 0DYKUAD'VE1 '"CTlV npCD1:oycvfJ· 

L1:0V nUAatOflUYVTl1:tGflO lOtahEpO CVOtaCPEPOV nupoumaSE1 Tl nponOYEV1lr; <pumK.Tt 
nupUJ-l£VOUGU J-lUyvfJ1:tGll Kat uvaAOYU flE n<; <YUV8iJKEr; KaTCO uno TIr; onoiE<; tylVE Tl 
Kuwypa<pfJ 1:Tj<; OlaKpivE1:al 0E: 

0EPJtOJ,l,ayytJTlU!] (JTlwf. 
LE U\j/TlAiJ 8EPJ-l0KPU0lU EVU mOTlP0J-laYVTl1tKO UAtKO nupoumasE1 nupUJ-lUYVll1:1KfJ 
<YUflnEp1<pOpa. Ku8cDr; 1:U nnpcDJ-lU1:a 'VUXOV1:a1 Ka'"Cco uno '"CTl 8EPfloKpu0ia Curie, 
optGpa opuK'"Ca (lotahEpa 0 J-luYVTl'"Chllr;) aAAasoDV ano nupuflaYVTlHKf[ 0E nOAD 
10XDPiJ 0l0TlPOflUYVTlTIKiJ <YUflnEp1<popa. Tu nETpcDflU1:U unonouv fl1U J-lEyaATl 
8EpflOJ-lUyvfJ1:10Tl Ku8<hr; 01 Xo)p10'"CE<; flUYVTlTIKE<; nEptoX£<; np00UVU1:OAlSOV1:Ul 
nUpaAATlAU npo<; 1:0 J-lUYVTl1:1KO nEoio Tllr; rTlr;· 

Mia uvaAoYTl KUl 0uxviJ nEpin1:0)0Tl 8EpflofluyviJn0f1<; ElVat, EKGiVTl Ka-ra TTjV onoia 
KPU01:UAA01 opuncDv 7tp00UVa-rOAisov'"CUl 01:0 nE810 '"Cll<; 'ITlr;, Ku8wr; P£OD0U Aa~u 

\j/UXE1:Ul KUl unona 0KA.Tlp0'"CllW. 
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Ilpa)'/la1:l, 11 po~, av Kat ciVat apKe1:a 8ep/lT], elvcn apKe1:a 01(ATjP~ (01 KpUCJ1:aAAOt 
KalavE/lOV1:at CJ1:Tj /laSa 111<; Aa~a<; Tuxala) nptV 11 napa/lEvouCJa /la)'VT]TICJ11 anOK1118ci. 
Ot KpumaAAOl OeV /lnopOUV va neptCJ1pa<pOuv Kat va eu8u)'pa/l/lw80uv /le 10 
/la)'VTj1:lKO ne010 TTj<; )'Tj<;. AV1i8e1a, Ot /la)'V11TIKE<; ponE<; 1COV OpUK10AO)'tKcOV KOKKCOV 
anOK10UV Ilia 1aCJT) eK1pon~<; ana 1Tj Oteu8UVCJT) 1:0'0 /la)'V1111Kou neOtOU 111<; )'11<; Ka1a 
111V \jfU~111Tj<; Aa~a<;. H 8ep/l0/la)'VT]11CJTj civat E10t Eva 8ep/l00Uva/ltKO <patVO/lCVO Kat 
npoKl.'m1et ano 10 )'e)'OVO<; 011 0 KOKKO<; /la)'VTj1l1Tj civat CJe Eva eAa<ppcD<; xa/l11A01epO 
CVep),elaKO enlneOO 01av Tj /la)'V1111K~ pon~ 10'0 eU8u)'pa/l/ltse1at /le 10 /la)'VTj11KO 
ne010 TTj<; )'11<;. 

H 11/l~ TTj<; /la)'V~1WTj<; KOPW/lOU Ka8cD<; Kat 11 CJ1a8ep01111a 1Tj<; WL)'VT]TICJTj<; CJe 
CJXECJTj /le 10V %pOVO (CJ1a8epa anO/la)'V~1:W11<;) e~ap1:a1at ana TTj 8ep/loKpaCJla, 10 
/lE)'e80<; 1COV m011pO/la)'V111:lKcDV CJCO/la1:tOtCOv Kat 11<; npoCJ/lci~et<;. E/l<pavtsemt K1,)P1CO<; 
CJ1a 1Qlpt)'eVT] ne1:pcD/la1:a. 2:Ta ota)'pa/l/la'w 10'0 2:XT]/lalO<; 16 ~AEnOU/le T11V KaTavO/lT] 
1:COV npoCJavaTOAW/lC.oV TCOV KOKKCOV CJe U\jf11AE<; Kat xa/l11AE<; 8ep/loKpaCJle<;. 

>- >
.1; oJJ

E C 
:::> := 

-0"9 :;,

£ c 
.fi;I .~
 

.."5 ,;.~
 

Coercive force. h " Coercive force, h " 

I:xiiJ1U 16: Ka:wvo'.ll1 npo(java:roAlCJ~l(:DV TCDV KOK1((J)V 0t: U\VTjA£S Kat Xa'.lTJA£S et:pp.OKpacr1.es 
CTIuna86noUAos, T., 2008). 

0pu'U()!!u'wnaYTIS !!U1V1J T1()!) (JDRNrE 
IlpoKl.'mTet KaTa 111 otapKela Ka81S11CJ11<; Kat o~cioCOCJ11<; TCOV tS11/lalO)'CVcDV 

ne1pCO/la1COV. 2:111v neplTI:1COCJ11 aUT~ nalset CJ11/laVnKO pOAO 11 avwoTponia CJm~LaTO<; 

TCOV KOKKCOV Kat 11 npoKl.'m10UCJa napa/lEVOUCm lla)'VT]1:lCJTj e/l<pavisSt tCJXUPT] S~apTTjCJ11 

ano TTjV anoKAw11 TOU )'scolla)'V11TtKOu nsotou. 2:m nepWCJoTcpa tS11/lU1:0)'eVT] 
nnpcD/la1:a 1:a K1,)pto1:spa 8pauCJ/la1:a m011Po/la)'V11TIKOU OpUK1:0U civat /la)'V11TlTTj<; Kat 
1:t1:aVtouxoe; /la)'V11TlT11e; /lS /ltKPO nOCJOCJTO Ti. H DRM elVat )'CV1Ka an01:EAW/la 
nOAAcDV <pUCJtKcDV (oncoe; ~toTOUp~tOW/lO<;, CJU/lnlcCJ11) Kat XlllllKcDV otSp)'amcDV KaTa TTj 
Ola/lOP<PCOCJ11 TCOV tS11/la1:0)'eVcDV 8pauCJ/la1:COv. AvaAo)'a /lc TOV av Tj enlopaCJ11 1:0'0 
nEo010U )'lVS1:at Ka1a 1:11 OlapKela 1:11e; Ka8ts11CJ11<; ~ /le1a ana aunlv, aAAa nplV 111V 
CJUVEvCOCJ111:COV CJco/lanOtcov, OtaKptvcTat CJe DRM Kala T11V ano8W11 TOU lSTJ/la1:0e; Kat 
pDRM /lcnX T11V ano8sCJ11 1:0'0 lSTJ/laTO<; aV1:1CJ1:Olxa, Ot onoiee; CJe KanOta uA1Ka 
CJUvunapxouv. 
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BriJJos Curie ~,~~:':'t..~;';; ..;~~":' T~BtX):! C 

.A(l{k it; Eitct'yt\.~(L'VO.:;
II fJ:pU'lil'Y'vlrm;;;o til.lid} '\, '\ \r. \, ~ 

j,1ttyvlltla~w.; 

____ Ill\> IUW 

KUUli;,(lVl;'l 

1:XllJlU 18: Gkpj..Loj..LaYV~l:Wll, epau<Jj..La'Wnay~c; j..Loiyvi)n<Jll Kal Xllj..LllC~ napaj..L£vou<Ja 
llayvi)Tt<Jll CIlana86nouAoc;, T., 2008). 

KULa TllV j..lcAkCl1 'Wl) naAUlOj..laYVllu0j..lOD "flU va EXODj..l£ 0CD0La anOTcAE0j..laTa 80. 
npsn£t TO. ncTpcOj..lam va anaAAa000VTUl ana 1T]V 1~c0811 K(n 111V l008£Pj..llK~ 

j..layvl']1l011 Ka8cOS Kat ano Kanou::s Xll,U1KES . 
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2.4 IIoJ.,alO!.1uyvnTlu!L(>S 

rraAalOllaYV'lln0~tOS clVat 0 ducSoS 'rOD lSW~tayvrJ1;WIlOU 7WD IlSAS1:U TllV 
np0101:0pla 1:0D llaYVTj1lKOU nscSlOD. 

H 8E011 1:CDV llaYVTjnKIDV nOAwv O£V SlVat 01:a8spY] Ka1:U 111 OlUPKSlU 1TjS TjA1Kias 111S 
IlS an01£AWlla 'rO YSCDllaYVTjTIKO nsolo va tXSl aV1:W1:pa<psl nOAAES <popts 000V <popu 
111 olsu8DV0Tj 10D. L'rO LXY]lla 19 <palvov1al Ol 8£0SlS 1:0D ~OPSLOD llaYVTj1:lKOU nOAoD 
111S lTjS 1a 1sASD1ala 2000 :;wOVla. 

nAHMA rEQi\OfiAl: 

BIBI\\081·,KH 

LX111-1I1 19: Ol etacu; TOU pOpewu ll.aYVIlTlKOU nOAou 1TIS fllS Ta TeAcumia 2000 XPOVlU 
(IIana06nouAos, T., 2008). 

H aAAayy] amY] KU1aypu<p£1:at 01a nSTpWlla1a nOD n£pl£XOV1al 010 IlUYlla 7WD 
SK10~SUS1al ano 10V 7l:up~va 1:11S illS. H Ka1:aypa<p~ aD1:~ sivat ODVU1~ ylU1l 10 llaYlla 
sivat nAouCJlo 0£ 0lo11PollaYVTj1lKu DAlKu 1WV onOlWv 11 0a0lK~ lOlO1:Tj1a dvat Tj 
cSla1~ P1l011 1TjS llayv~n0TjS nOD anOK1:U1al ano 111V snlopa011 ~taYVllllKOU n£cSiOD nOD 
S<papIlOSS'rat nuvw 1:0DS KunOla XPOVlKY] 01lYIlY] Kat IlS1:U 1:11V anollaKpDv0Tj 10D. 

LKonos Aomov 'rOD naAatOllaYVTjn01l0U siVat 11 0UAAOY~ Kat Tj IlSA£1:11 amwv 1illV 
DAlKIDv. To, an01:SAE0Ila1:a am~s 111S Il£A£1TjS sivat lOlahspa xpy]CJllla Ka8on: 

a)lvillplsov1as 1:11V llAuda £voS n£1:pWIlU10S cllla01:S 0S 8s011 va Ka80pl0oDIlS 
'rllV £V1aCJTj Kat Tll olsu8DVCJTj 10D llaYVTjnKOU nscSiOD 0£ 0UYKEKPlllEVO :;WOVO mov 
10no 0DAAoyfiS 10D. 

~) AV1:l01po<pa av ~EPODIlE 10, xapaKTllPl01lKa 10D YEillllaYVll1lKOU n£cSloD 
IlnOPOUIlS va np00oLOpt00DIl£ Tllv TjAlKia Ka8ws Kat 'HS m8avss IlE1a00AES nOD Ilnopsi 
va Dn£01Tj 10 DAlKO llaS ano Tll OTjIlLODpYla 'rOD 0'rO XPOVO cruAAoy~s 'rOD. 

Q"E 
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Ta nLO ~acnKu cnollpo)layvrrnKu DA1KU nOD EvwnlSOVW1 eno )luY)la E1VCH ra 
oSdow 10D Fe KCH 01 np00)lElSEl<; 'TODS, lOlallEpa 01 0apEs lCOV 'Tl1aVLOUXCOv 
)laYVllTL'TCDv Kat 'TnaVLOUXCOV at)lallHDV nOD anon:AOUV 'TO npC010YEVEs 0'TUOLO 
KpD0raAA1rile; <PU011s 10D )luY)la'TOs KCH pp10KonCH 0E a<p80V1a 0111 q>U011. 01 0E1PES 
amEs <paivonCH 010 lpmM oluypa)l)la OWOOXT]<; (LX~)la 20). H cnollPo)laYVll'Tlril 
CJD)lnEp1q>opU TODs EsaplCHat ana: 

a) l11v KpD0raAA1KT] OO)l~ 'TODe;, ollAaOT] wv lpono )lE 10V onoio olalu000vlat1U 
uW)la )lE0a 0'T0 nMY)la lODs Kat EnO)lEVCOs ano 'TOV 'Tpono nOD OlaTU000vTat 01 
(10)llKEs )laYVll1:lKEs ponEs 'TODs Kat 

p) Tll 8Ep)loKpa0ia Curie Te. H 8Ep)lOKpa0la aD1T] ElVCH xapaKTllPl01lril 10D 
DA1KOU Kat an01EAEl W aVOHEpo OPlO OWnlPll0l1s Tll<; CJlOllPO)laYVll1:lK~<; 

0D)lnEpl<pOpU<; 10D. fla 8Ep)lOKpa0lE<; )lEyaAulEpE<; Tll<; Tc 'TO DAlKO CJD)lnEpl<pEpE1at 
CO<; napa)laYVll1:lKO. 

H OWOOXlril 0SElOC0011 10D )laYVll11111 )la<; MVEl CH)la11111 0 onOlO<; dvat 
aVllcnollP0)laYVllHKO DAlKO. H napal~Pll0l1 aDnl EiVat lowhEpa (11)lavnril 1lU11 
Kala TllV KpD0raAAonoi1l011 'TOD )laY)la'TO<; Kat xupico<; o'Tav dvat )lE Tll )lOP<PT] 
lS~)la'To<; Aa)lpUVODV XcDpa olaooXlKEs 0SElO())0El<; TCOV )laYVllllKcDv OpDKTCOV. 

Enl011s 11 np008T]KJ1 llraVlOD 01U oSEiow npOKaAEl )lElC0011 Tlle; 8Ep)lOKpa0iae; 
Curie, )lE an01EAECJ)la 'Ta DA1KU nOD npOKU1t10DV va dvat napa)laYVllllKU aKO)la Kat 
0E CJDVT]8E1<; 8EP)lOKpa0iEs nEplpUAAOVWe;. 

~FeTiH 
FgrrapsQudob rookite 

Fe0 L------------~...;:IO.------_..;l9PS 
~ FePI Hematite 

Magnetite 

LX'rlJtu 20: TpmM oluypa)l)la otaooxile; (I1anaoonoDAOe;, 1., 2008). 
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H E~apT1l0T) TT)e; 8Epj.toKpa01ae; Curie Kat TT)e; aU80P/-LT)TT)e; /-LaYV~U0T)e; TCOV aTO/-LCOV 
TOU /-LaYVTlTlTT) 0uvapTijOGt TTle; avaAo')'lae; ULaVlOU <palvETat 01"0 LXTWa 21: 

sao GOO 

t3 4110 ~~ .. 400 
cO ,,''"

.9 ~ 
c;: 3300N '=' 

~ ~ 
C .,C'i

200 '" ~ 
~ 200 !" 

-i 
.£ .~ 

~ 0 0 
(lJ 100 

(1:1 

0 ·200 
0.0 0.2 OA 0.6 OB 1.0 

Fep~ Com PJSition. x Feliq 

:EXtlJ1a 21: E.;apTT\GTl T'lS eC:PlloKpaalas Curie Kat Tlle; au80p/-LTlTlle; /-LayvijTWTle; TCOV 
aTO/-LCOV 'IOU j.taYVllTlTll 0uvapTijoEt TTle; avaAo')'lae; Tnavlou CTIanaoonouAoe;, T., 2008). 

To. 0toTlP0/-LaYVTlUKa uAtKa 8lVat OtaOKOp7ItO/-LEva /-LEOa OLa ola<popa nETpw!-wTa. 
E1w/-LEvcoe; T) napa/-LEvouoa /-LayvijT1GT) 'IOU UA1K01) E~apTaTat TOOO ana TllV /-Layv~uGT) 

TCOV KOKKCOV 000 Kat ana ue; <pU0tKEe; Kat XTJ/-L1KEe; OlEp')'aolEe; nou U<plOTaTat TO 
nETpCO/-La T000 KaTa 'Ill OtapKEta Tile; apxtKije; Ota/-L0P<PCOGT)e; 'IOU 000 Kat KaTa TO xpOVO 
nou /-LwoAa~d ano TTlV Ota/-Lop(pcooij TOU j.tEXpt Tllv OUAAOyij Kat j.tEA£'Ill TOU. 

Ot 0tOTl po /-LaYVlluKol KOKKat 08 88P j.tOKpaolEe; j.ttKpOTEpEe; ano 'Ill 8Ep /-LOKpaola 
Curie £xouv T1e; aTO/-L1KEe; /-LaYVlluKEe; TOUe; ponEe; npooavaToAt0/-LEvEe; npoe; 
KpuoTaAAoypa<p1K01Je; a~oV8e; EUKOAlle; /-LayvijTtOlle; Cj.taYVll'IoKpUOLaAA1K~ 

aV100Tponla) Kat E/-L<paVlSOUV auSop/-LllTTl /-LayvijUGT). LTO oUVOAO TOUe; 0 
npooaVaTOAlG/-LOe; TOUe; dVat TUXaloe; Kat E1CT]p8asETat OE fleyaAo ~a8j.t0 ano TllV 
SEpl.UKij £v£p')'£la TOU O"Uo'Iij/-LaToe;. Av at KOKKat ~pE80uv /-LEOa OE Eva j.taYVlluKo 
nEolo (n.x. Tlle; 1Tle;) TOTE TElVOUV va npooaVaTOAlGTOUV /-LE 'Ill OlEUSUVGT) TOU. To 
nooooTo TCOV KOKKCOV nou 80. npOOaVaLOA10TOUV /-LE TO n80l0 KCl.80plS8Tat ano 'IllV 
avt00Tponla TOU 0Xij flaToe; TOUe;. Av at KOKKat dVat o<patptKOl, TOTE 11 £VOOYEVije; 
/-LayvijTI0T) TOUe; Elvat oj.tatO/-L0P<Pll Kat npooavaTOAlsOVTat nOAU EUKOAa aKO/-La Kat OE 
ao8£vij nEOla. AUTij OJ.tcoe; dvat ~.na 10avlK~ KaLama011. LTllV npayj.taTlKOTllTa at 
KOKKOt EXOUV E7Itj.tllKW/-LEvO EAAE11jI08t8£e; 0Xij/-LCI. Kat 11 £VOO')'EVf]e; /-Layvij'noij TOUe; eX81 
0t8DSUv011napaAAllAllnpoe; TO /-LeyaAo a~ova Tlle; £AA£lIjlTle; . EnO/-LEvCOC; 0 ap18/-Loe; TCOV 
KOKKCOV nou So. npOOaVaTOAlGTODV 8~apTaTat wxupa ano 'Ill 01EUSUV0T) TaU nEolou. 
01 KOKKat ym TOUe; onoloue; Tl OlEDSuvoll TOU nEolou Elvat napaAATlAll f] 0XT)/-LaT1SEl 
/-L1Kpee; ycovlEC; /-L8 TIe; EvooyEvde; /-LaYVllTIOEte; TOUe; 80. £Xouv npooaVaTOAW/-LO 8VcO yta 
aUToDe; nou £ivat KaSETll OEV So. npooavaToAwToUV Ka80Aou. LE nEOla nOAD /-LeyaAcov 
EYTaOECOV 11 /-LayvijTlGT) TCOV KOKKmv ElVat aV8~aP'IIlTll TTle; avt00Tponiar; oxij/-LaToe; Kat 
80. EXOU/-L8 nAijpll Eu8u')'pa/-L/-L10ll Tmv EYoo')'EYcOV /-LaYVllTlo8COv 0'Ill 01Eu8uvollnEolou. 
To Y8co/-LaYVllTlKO nEolo 6/-LCDC; ElVat Eva ')'EY1Ka a08EvEe; nEOlo. 1m aAAa')'~ 'Ille; 
01EU8uvoll 'IOU ')'ECD/-LaYVllTlKoD nEoiou TO UA1KO OEY anO/-La')'vllTlsETat aAAa omTllpd Tll 
01ED8uVOll TOU npoll,),ouj.t£VOU n8010u. ~llAaoij at mOllP0/-LaYVllTlKOl KOKK01 eO. 
/-LnopoUoaj.tE va nOUj.t8 OU KaLa Kanow Tpono «<pcoTo')'pa<plsouv» 'Ill 018DSuvoll TOU 
nEOl0u Kat 'Ill OtaTTlPODV. H napanavco Ota01Ka01a nEp1ypa<p8Tat /-L8 TO ~poXO 

UOT£PllOlle; 'IOU UA1KOD nou <palVETat OTO LX~fln 22. 
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-..-------'r-fL-l=-----"-----H 

Point 1 Point 2 
b 

Point 3 Paint 4 

LXtlltU 22: Bpoxo<; DGTEPl1G11<; DA1KOD (I1ana86noDAo<;, T., 2008). 

Ll1l-WVUKO pOAO ()TTl 8wn)Pl1Gl1 Tl1<; apxucrl<; TOD<; I.wyvrlTlCJl1<; yta l-u::yaAo XPOVlKO 
8laCJTl1I-La, na1S£1 TO I-LEy£80<; TuN CJl811P0I-LaYVl1TlKcDV KOKK(OV Kat Ol 8sPI-LoKpaCJls<; CJTl<; 
onolc<; pplGK£Tal TO DA1KO. H £~apTTICJl1 Tl1<; I-LaYVilUCJl1<; ano TO I-Lsy£80<; 10D KOKKOD 
CJDv(5£nCXl I-LECJ(O TOD CJDVSKTlKOD TaD n£OlOD, on(O<; <palVSTat CJ10 napaKaTCD olaypaI-LI-La 
(LXilI-La 23). 
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IEuCT'ta,8"1S 

H Acr'ta,8"1S I c 
I 
) 

I 
I 
J 

1:Xl1J.Ul 23: E~apTT1Gll TllC; llaYVT]TlCJllC; curo TO IlEyE8oC; TOD KOKKOD (Ilana86noDAoc;, T., 
2008). 

To cruvEKTIKO nEOtO dvat 11 IlEytGTll TlllT] TllS EVTacrllS EVOS nEOloD nOD E1rl0pcOVras 
crE aVTi9ETll <popu ano aDT~ nOD npOKUAEGE TllV mxpallEvoDcra llaMTlCYll 10D DAlKOU 
IlnoPEl va Tll 1l110EvlcrEl. MqaAo cruVEKTIKO nEOto crllllaivEl IlqaAll aVTtGTacrll 'lOW 
KOKKWV cr'll1V onOlCLOT]nOTE aAAaYT] npocrava'lOAtcrIlOl> ano Trlv apxucll. 'amos 
~MnoDIlE GTO oluypalllla KOKKOt nOAl> IltKP~S OlCLllETPOD Kat Km' EnEKlaGll OyKOD, 
hODV 1l110EVtKO crDVEKllKO nEOto. To iotO crull~atvEl Kat Yla KOKKODC; IlE nOAU IlqaAll 
OtUIlE'lPO (OYK,O). EnolltvwS yla va EXODIlE Ota'l~PllGll TllC; llaYV~llcr11C; 8a npEnEl Ot 
KOKKat va EXODV tva EVOtUIlEGO IlEYE80C;. 

Emnpocr8ETa 11 OtaT~Pllcrll 'll1S apxuolC; llaYV~llcr11C; EXEt lGXUPT] ESapT11CYll ano T11 
8EPllOKpaGta TOD DAIKOl> IlE'la T11 llaYV~Tlcr~ 'lOD. fla 8EPllavcrll GE 8EPlloKpacrtEC; 
mivw ano T11 8EPIloKpacrta Curie W DAlKO anollaYV11'll~E'lat EVTEAcOS Kat x,aVEl 'll1V 
nAllpo<popta. AD'lO GDIl~atVEt 1l0VO GTO EcrWTEplKO T11S 111C;. fla 8EPIlOKpaGiEC; 
j.llKpOTEPEC; cmo T11 8Epj.lOKpacria Curie Ot KOKKOl Ex,oDv 8Epj.ll101 EVEpYEla nOD Ilnopd 
va 'lODS anonpocravmOAtcrEl. H 8EPllOKpaGta KaTw ano 'll1V onota Ot KOKKOl 
~ptGKOvTat crE 8EPIltlO1 lcroppOnta OVOIlUSE'lat 8EPlloKpacrta <ppaYllou. 

33
 



Ψηφιακή βιβλιοθήκη Θεόφραστος – Τμήμα Γεωλογίας – Αριστοτέλειο Πανεπιστήμιο Θεσσαλονίκης

P£
 

·x SDI\O~"9 °DI\y,dCUL ClO1 m31\"9d>1lL3 (D1\"9 I\lt~D m~3DD"9dDX D13X?I\QD 

lu:r 'Z DI\O]"9 1\01 13e,t3UWDOdUUI\D CWU 'SOlnriC9d~3u ClOl 9:>i1d3lwm Ol Sodu "9dod> 

3ri SO,,(?8 Xll\? 'SOl1J'rlA,pg CWl XlI\O]"9 QOl SO:>iy,n "9ln)l 'DriA,pg OW WI\"9U 3nCloM913nltD 

lD)l DXlO~D}~I\D Od~3ri}Dl"(:>i Ol l1J)l Dg}]CUL I\ltl 3ri XlI\y,dCUL ClOl (006-00) UD}"(:>i 

It l1J:>i (009£-00) u]Xl~"9dXlU U l1Jl"9d13'rl 319~ 'l\wl\~d(\.1L Xl}~\lt"(OlDrik13g m131\}A, I\Xl~O 

:Sog08?n S~]3 It m~}31Ouori1DltdX MD1"9riA13g I\W~ 9riDl"(OlnI\XlDOdu 1\01 mJ 

A(l)1:~niX13g A(l)1., 5(}l1Dl"{01.,DADDOdn 

(ZOOZ "3: '"9l\oguy) 
·I\W3Dl,Ld1(1)3A. 531\l,LdClli S0-m!1Xdn 5Clm 91tn I\w1'1))liA.132 I\qJ)l1.lul\A.nliomYDlL l,LA.(I)AD~g :PZ: nlilJ,X::r 

1'\ 
\ 

\
s.o~fJ1Uy'1g n01- :roAtq~ Z \--------+ 

\
:-'oJ.nttl?B ~Ol SJ)AO~7J x: ~ (" ,',j 

\"i'IT"\, 
\ 

\ 

Di\~ld(\u (\01 )Di\O?"9 Z 

'DI\XlA,d9 Xldod>"91g 1JlD 1\0-0SUd~3ri Xll\ I\e,todouri 

DI\ XllA SO~W ill;) z'Z lD)l Od13ri'91g ill::) 5;'Z 3ri 10dgI\1,,(9:>i SWSY,I\ClD l1JI\P 1JlXlriA,pg Dl 

'S31U191g1 S?)lUltl\A,Xlri 

3ri 'UDDlDC).D ~)l1"("(Dl3ri I\ClOX? ClOU DP"(DA,d3 3rie,t0l0UOri1DltdX 1\3g SltD}U3 'SUDl"(:>iA,? 

Slu ltDltdl?ri ltlD ltS"9,,( "9:>iUDnUlDCl.D Dl 3riCWA,e,t3d>01L1J 1Dl;;:L 'DI\O]"9 0d>Cld9:>iDln:>i 1\01 

1\C).0SClO"(O)lD DI\ (lOU DlDriA,pg 3ri ClOl\d}DU 1\3g ?lOU 'odSl1JuC). I\ltl.D D}DDA,d3 1\lt1 '9ln){ • 

.(SD}Alt"(OlnriA,13g 

SOU9d1 Sol) O1dy,l.DDAd3 OlD D}DDA,d3]3U3 1\0?"(U1lL3 I\Clo,,(?8 (lOU XllnriApg 3D 

1X9 l1J)l XlI\~dCUL 1\01 O1g}I\OW WI\"9U l1J131\}A, S9rim"(Olnl\DDOdu 0 Y,g13U3 SD}Alt"(OlnriA,13g 

SOU9d1 S~81d:>iD 011L 0 lDl\}3 'uA3n<;wA,ltodu I\ltl. 9UD udOA,y,dA, 011L e,t"(01L l1JI\P 

SogOS?ri U Y,l.Cly 'ill::) 01 3ri 8 SO:>i~ri l\(loX? (lOU S31\~dCUL 3n(lOA?"("«(lD lD)l (ml\"9U(ldl) 

Dlnny,I\XlXuri "91udod> lDll\e,tOlOuOrilDUdX 'Xl}Au"(ol\udCUL ltmnr;J 3W :Sou(}d1., soZ 
'('u"(:>i mri?"(Xl)l 'S3"(C).ouOldXl8 '"91d(ld>D D,,("9A,3n 3ri) Drimdl?U 

01 9UD (Dd>D1L?I\Xl) X)l:>i1Sr;J '9lnl\Clg 01 "91D:>i '3ri(\0I\d}DU Dl DI\ 13U?du l1J:>i (lOU}d3U 

ill;) 5; X ill::) 01 X ill::) 5;1 S13D"9wmg l\(loX? 1\(D1'9riwd1.3U ltX"9ri31 Dl "91(ly 'lD11\C9d13ri 

(lOU DlDrik}3g Dl I\ClowC).)lodu lD1? lD)l S083A,?ri o,,(u,,(,,("9ln)l OlD lDl.1\089)l S31\y,dCUL 

10 'S31\y,dCUL lDlI\01\'98riD"( '('U"(:>i ltDW}1I\0~pdo 'DnmAe,tA,) Oldy,WDA,d3 OlD D}DD)llgmg 

It,,(U,,(,,('91D)l 3n "9lClXl 91LY 'I\W1"9nwd:L3U I\C9XDri31 Xl}Au"(OlDriA,13g 3W :50u(}d1., SoI 
:S(lOU9d1 00-g 3ri 1Dl31\}A, D}Au"(0:LDriA,13g H 

'~X01L3 mg} I\ltl. SQ01 Y,DllY,I\A,Dri ltl13DY,:L)lOUD 

l\(loX? u9 3ri(l0:L?SOUA 'uDltd1?ri DlA, SOS3A?ri o"(u',(Y"9lD)l l\(loX? l1J)l DI\?rim"(OlnI\DDOdu 

l1J1\}3 '9riDllXlriltXD 9)llAO"(W3A, DI\? 91LXl 1DlI\OA?"("(QD (lOU DlXlriA}3g Dl 

SDJlI\li"{o1.,l)l1X13V 50lL(}dj, 

A(l)1.,'911X13g DJDD11101.,30dlL lD)( DJlI\li"{o1.,Dl1X13V 1'£ 

£ 0 IVVV<I>:DI 



Ψηφιακή βιβλιοθήκη Θεόφραστος – Τμήμα Γεωλογίας – Αριστοτέλειο Πανεπιστήμιο Θεσσαλονίκης

~t 

'(L661) o.o'(,tori?~P.V AOl 9lLD 1'Oll\od?<bDI\D 1\(l)3Dl;Ldnrl 
A(l)l SLwUlOlLolDrikndlL o.OlL9dl 0.01 1'0)1 o.OI\~,tdo 0.01 l;L<bDd,t1d3lL Sl;Ld3riOllL3V 

'~llL3'( o<).g QOlL}d3lL 11JA}3 'SOlDrilc}3g 38'9)1 Slwul;LMmi 
SDDo.OA~niDdDlL Sltl SUD'OlA? Slpi1'(0 Slu 1'0)1 SUDAQ8<).31g Slu UDudl?ri ltl DI,t 1'Ol131,1DlLD 

o.OlL SOA9dX 0 'nwg 9-0I l;LgD'(Ug 'liiNw S3g~I\Ori 3ri f uDul;LMDri lpi1'(0 U 1'Ol'9dnrl 
S~1AO'(DDD3e QO}riU1DllL3ADU QO}3"(31OlDIdy 0.01 SY.)l1DQ<b(l)3J O1dl;LlDDAdg 0l;I 

'o.OA~Ado 0.01 Q09<).d08 Og3lL}lL3 01 9lLD Ud31<).'(DA3ri So.08?lc3ri U~~l 

D}ri 1\01DlX'9'(QOl 1'OA}3 AD ~l)l3g 1'Ol3A},t UDudl?ri 3e'9)1 'St3Dl;Ld13ri S3?llL1ddOlLD 1'0)1 
S?1)I3g0lLD 3rio.ol\}d)lmg o.OA~,tdo 0.01 09Qd98 01 O1d~.11d)l 3ri '1Dl3., 'o.Odl?riOlUMDri 
0.01 D}DUeDlDQ3 U 11JA}3 SUDlll;LMDri SDDQOA?riDdDlL SUl S13DY.d13ri SUD O1d9 0.1 

'Driu'(£hd3lL 
9)l1dgI\1'(IDI SOlDric;JdlD <).0'(lL1dl DA? 9lLD SOA?·rlDldo.,t1d1,1d3lL 1'OI\P 1'0)1 Sl;Lod SY.)lllUMDri 
01'(<).1)lDg DI\? 3D DD?ri 1Dl3)1D}dg SO}OlLO 0 'DAO~'9 0<bQd9)1DlD)I 3D zH 9 Sl;L<bodlD1d3lL 
'OlU19i\Xo.D 3ri 11Jli\0<b?dlDld3lL DlDriApg '0.1 'S'Olul<).XDl SY.d)l1ri 11J)l OA3ri9<b3dlD1d3lL 
'SD}DU8DlDQ3 SY.'(UJh.O. od13ri91UMDri 91Udo<b DA? 1'OI\P 9lQD 0l\DAd9 0.1 

tWOl "3. '~I\oguy) u~ds~u~W o.OlL<).1 Od13ri91UMDri OA3ri9<b3dlD1d3U :SZ ntil}X:r 

,(~z DriYX1) u~ds~UfW o.OlL<).1 od13ri91UMDri 3ri 3)1uel;Ld13ri 'D}DD,td3 Y.:XllDri(l)'(lL1g 
DD<).odDlL U1D AD:XUeY-13'(3ri o.OlL A(l)l~rilc13g 1\(l)1 UDlll;LMDri DDQOI\?riDdDlL H 

odJ.,311gJ.llMnW Oi\311g(j)3dJ.,1>ld3II Z·£ 

'S3i\Q3d? S?)lllUM'Orio1'OYDlL SllD D}DD:X1gmg u'(0:XDc)'9 O1lL U1'OA}3 UD(l)8d919 
U l;LlQY '(SUD}"()l SUi UDUl)l9lLD I\Ul 9lLD A1dlL) S13D?8 So.Ol S?:X1XdD SllD 'Ol'OriAP9 
'01 3rio.o~\?dlD1d3lL 'OA 3ri<).odolLri 1013., 'S QOl S1}~'Ol'9d'OlL SUl m:x a SUD}"()l SUl S?rill 
10 l\<).oeUd13ri '01\ I\C),OdOlLri 3191 'Og3lL}lL3 01li\9J1do 9:X1XdD 01 p8Dld01gDOdlL 'OA }3dOlLri 
AY 'S'O}Jh.U'(OlDrilc13g og08?ri ALu. 3ri 'Ol3XD1;J 'OlL9d1 01g} 1\01 3ri 1'OMOI\},t S13Dc;J8d01g 
10 S?lQY '9riDl"(01'OI\DDOdlL AOiD S13Dc;J8d01g AQOI\},t '01\ Olltl}DdDlLD 11JA}3 (i\D:XU8c;JXctllL 
1} UDn:x 13DY-DWlLD MOX? 'OlDric;Jd13lL 'ol 'XolL) SQOl 1}Dll1}MDri Altl ADDU1)l?lLD 
'9)l1XdD D}OlLO AUlD UD?8 UlD Dl:XDd1;Jlmg'O 1'OA}3 1\3g 3riQO,t?"(1lL3 QOlL 'OlDri,t}3g Dl Ay 

S131>C98d OlQ S:Plti\OJ.,)f3J., 



Ψηφιακή βιβλιοθήκη Θεόφραστος – Τμήμα Γεωλογίας – Αριστοτέλειο Πανεπιστήμιο Θεσσαλονίκης

9£
 

'ClO}g31L Lwu?<).1J 381»)[ 91L1J 1)1.3ri 
JOlmi..lP9 ClOl uDul}Mmi 1JDCloA?rindn1L U 11))[ l1J1,1)d1,3ri 1Ji\OdX9lCl1Jj, 'JOwru'pg ClOl 
Jl}XOi\ClD JOWriD1)eb Clm UDCl"(1)i\1J l}d3rimlL3"( Ul 3riClOi\VX..l<Ul1L3 Cl01931L Cl0i\3ri9J0rid1Jeb3 
ClOl Lwu?<).1J ~lXOg1J1g Ul 3W 'n}nXQ1 V)[Unri..lndlL l1J13i\}..l i\(I)}dori i\(I)101?1 
UDlll}M1Jri U '1O)l)l9)[ lOd319DDld3lL l1J)[ 0"(9 TOli\OJV3d1..LlL3 ODO .i\(I)i\9?'n i\(I)?lUri110dlL 
i\(I)l UDi\Cl8<).31g Ul mi..l13gvdnlL m..l J(I)1L9 ' J13D?8 J311JX<u 1)1)[01L1J i\(I)1dori i\0)1 i\<p1,ClrJ 
JLlD11l}M'Ori JUl UDi\Cl8<).31g U 'l}XOi\ClD U l1J1,3i\C913ri J<P81J)l 'ClO}g31L ClOi\3ri9J0rid'Oeb3 
ClOl UDi\Cl8e,t31g Ul i\ClODl}8ClO"(0)['O 'Oi\ 13Jv)[..l'Oi\'O?'3 JClm l1J)[ l}XOi\ClD \,L"(uri'OX 3ri JClO)l)l9)[ 
3D UDU\,LM1Jri }3"(1J)[odlL 0}01L0 01 '0}g31L 9)[UUM'Ori 0i\3ri9DD'O"("('Oi\3 J?i\38D'O 'OA? 
V)[lXd'O lUl3J9rid'Oebg 'Jowri..lpg ClOl i\tD}dori i\<p)[l1UMmi i\0)1 'OriDveb m 3ri XJi\(TJebri<).D 
uDu\,LMnri 'ODClOi\?ri'OdnlL i\Ul, Jq)d3riOl1L3"( 13JV13?'3 JUDU\,LM1JriolL'O \,L)[lAX31 U \,LW\f 

O}Q3lL 9'luWnT1 o~119.o.onTIn"-3 311 li.ouljlUnl1olLV 

'JLwu\,LM'Ori J'ODClOi\?ri'Od'OlLorid38 
JUl TO)[ J~lriUX JUl \,L9XJ,,(u9 'JUD11,\,LMmi J3}D'O)[lgmg J?)[lXd'O J11 VW)[ i\'O)[U8\,L1,)[OlLn 
ClOlL J?lCl1J 3ri UD?XD 3D i\(TJ3D}1,UMmi i\(,1)DClOCl3d3lCl3g 1\(1)1 'Ol,U19d38UlD \,Ld)[lri UlD 
1»)[1i\3..l11J13J1du1D i\0)3D11UMXJriolL'O i\(TJl \,LXd1J H '0}g3lL 9)[11,UM'Ori 0i\3ri9DD'O"("('Oi\3 3ri 
uml\,LM1Jri01L1J UTO)[ uDu\,LMmiolLXJ lpmid38 U :JUD11,\,LMmiolLn J?)[lAX31 J31d~Dl10 l1Ji\}3 
0e,t\7 'J13D}lUMnri J3DClOA?rindnlL J?)[1£)Cleb J11, 91L1J 0i\9ri JUDU\,LM1Jri J1JDClOi\?ri1Jd1JlL 
J\,L)l1DCleb JUl UDi\Cl8e,t31g UD?ri U 13Jh.<).)lod1L ni\ 31,DqJ 1m? 'nl,U19i\3 ~lko"«(TJ3k 

1J19} i\Ul 91L1J }38X3"("(ClD i\ClOX? ClOlL XJlnrikpg Ul 91LXJ i\(I)3D}lUMnri i\qJDClOCl3d3lCl3g 
i\(TJ1, i\(TJ"(9 UDi\Cld)[1)ri01L1J i\Ul, 91L0)[D J(TJ 13X? J9riDldn8n)[ J9)[UUMnri 0 

(1i.ou.ljlUn110lLV) '911.otdnijn)l '9)1u.lilUnW £'£ 

'(9661 ''\/ 
'Clo"(kori?J1V) Od13ri91UM1Jri OlD i\(TJ11)rik139 i\(TJl JUDU1?801Lm J13D?8 9 10 :n: nnl}'X;:r 



Ψηφιακή βιβλιοθήκη Θεόφραστος – Τμήμα Γεωλογίας – Αριστοτέλειο Πανεπιστήμιο ΘεσσαλονίκηςL£
 

·:J3J.-?'\(311 S3d31.9lXl'\(XlU 9uXJ XJ",?l1 Og3g 

ugl} AXJXdlpLO. SCP8XJ)l Aro11;J11A,13g Aro1 911DldXJ8XJ)l 9)l11.UNcXll1 A01 XllA, SUD11.l}MXJl101LD 
Sl})!1l1d38 SU1 lpllM31 U 3)lU8l}101L0111DUdX A39 7J}DXJA,d3 1p1llmi(l)'\(U19 XJDC)-odXJlL AU1:r 

.UDlll}Mmi XJDClOA?l1XJ dXJlLol1 d38 
l})lld3rT U UDlll}MXJl1 XJDClOA?l1XJdXJlL AUlD P83lDOdlL AUl1 7JA 31.Dcp 101? 0}g3u 9)l1A39uri 
3D XllXJricpd131L Xll A(;t08XClJi\. XJA lrJAP 9rimdXJ8Xl)l 9)llrid38 9)lllUl01L0AXJ)l1 XllA, UDU1}XJlLXJ 
mdcpl H 'P8ACld)lXJriOlLXJ AClOX? S13D}1.UM7Jri S3DClOC)-3d31.Cl3g 10 U9 U~139A? 'A(l)A9~XJ 

A(l)l l}XdXJ AU1 SOdlL SUDlll}MXJri SUl. ACPrTU A(l)l uDlriri1;JdA,Cl8Cl3 13~d1;JlLCl XJA ldX?ri 
(JoOO1 -JoOf A(l)l XllXJril}g) S3}DXld)lorid38 S3d319'\(UJI\Cl 1)l)llXogmg Sm.ACPl01L0ri10UdX 
lrJ13A1)lgriXJ'\(XJAXJU3 IpClXJ XJ}D7J)llgmg H ·SClO1. l}DUl}MXJri XJDClOA?riXJdXJlL U 1;JAXJ~ 

lXll.1)ld13rT m3X?AClD UlD 17J)l 0}g31L 9)llA3gUri lXl)l ClO}1XJrirog XJ}DXJd)lorid38 3D lXJ1AOXC)-Ji\. 
'JoOO I-Jo08 SClO1.D lXl1AOA}XJrid38 7J1.XJrikpg XJ1 'P8udl.3ri UDUl}NcXlri XJDClOA?riXJdXJu 
lpltXdXJ U (}o<JJV '9riDldXJ8XJ)l 9)lUUMXJl1 01 mA, lpnM31 Ui\3l1C)-01olLol110udX 
XJd31.C)-dCl3 lXl)l IpmU101L0AXJ)l1 O1u U mAp SUDll.!+MXJriOlLXJ S!+)llrid38 SUl. S0908?ri H 

(um.. IjAJt1)110lLV 1j:>1l11d30 DJD111eDg 

tWOl '"3: '1)lAOgUY) u~dSTOW ClOUl.U S!+WUUMXJrTOUY :LZ Dti1}X::r 

"(Ll Xlri!+X:I) 01JY ClO1 S!+)l10Cl<JJ(l)3_1 XJ?riOl ClO1. u~dSTOW 

ClOlLl.U S!+lDllUMXJriOlLXJ 0 3)lU8l}101L0rilDudX XJ}DXJA,d3 !+)lll7Jriro'\(lLlg XJDC)-odXJlL ALll.:I 
"lID 01 !+ f 1)l1XJ)ll7J1.AOA1;J~ClXJ ClOlL XJ}g31L 1)l)llX09Xll9 3riClOJ9rTdXJ<JJ3 ClO1L9 'l}lDllUMXJriOlLXJ 
S9A3 uD!+dX U1 3ri lXJ13 A} A, 0}931L OA3ri9DDXJ'\('\(XJA3 3ri UDU!+MXJriOlLXJ H 



Ψηφιακή βιβλιοθήκη Θεόφραστος – Τμήμα Γεωλογίας – Αριστοτέλειο Πανεπιστήμιο Θεσσαλονίκης

8S
 

''9D!ado 'O?i\. 'Ol. 1'OlAO<).3M1i\.'O i\.9U10"( OU9d1 i\.01 i\.91ClD 3W "UDi\.Drid?8 U1 

'91'0)1 i\.'O:xU8l},A-dClOlriUg aou i\.C91)lado {\(1)1 <).oriA-'Od<b S3}D'Od:xorid38 Sl1 13M}3g Ud31<).3g U 

C9i\3 ''Orikpg OlD 'Ol.i\.9d'OU 1'Oi\.}3 ClOU i\.~)l:xado {\(I)1 <).ori'\''Od<b S3}D'Od)lorid38 Sl1 13i\.}g S'Ori 

U"(<)1Lri'O)I U1C9du H "u"(<)1Lrim! Ud31<).3g 'O}ri 1'013'\''9dDU 101'3:, 'ClO}lDriCOg D}DDd)[orid38 3D 

1'013]}lUM'OriDi\.DU31'O)[ 0}g3U 9)11i\.3gUri 3D 1'013X<).Jh. Cl01l},Di\.'Orid?8 Ul '913ri 'Ori'\'}3g 0l 

"(UD11l},M'Ori 'ODaOi\.?riDd1J1L U 1'Ol.'91)lOU'O 'O}OUO i\.U1. '91'0)1 'O}D'Od)lori d38 

U 1'Oi\.}3 'O}OUO U ) gl <).ori'\''Od<b D}DDd)[orid38 1'Ol}3"(D)[ ClOU 'D}DDd)[orid38 U,,(,,('9 D}ri 3D:>l 

i\.U1 91L'O OJ1'9)l }3G'OX 'Oi\. }3douri UD11l},M'Ori 'ODClOi\.?ri'Od'OlL U 'S3)1l},8i\.QD S3X?ri1d)l3)1'\'O.D 

9U'O COl'9)[ ''91Cl'O 'O,,(9dDU "SClOl l},D'Ol.D'9l'O)l Ud319dlL i\.Ul 3ri 'Ol.3XD'9 '91)[CldO 

'9)111UM'Ori'Od'OU 3D 1'Oli\.01L?dl'Ol.3ri 1'0)[ UD11l},M'Ori l},d3G'01D i\.ClOd?<b Di\. SaOl '91U19i\.D)l1 

i\.U1 {\(lOi\.'9X 'i\.l},1Cl'O 9U'O OJi\.'9lL 1'0)1 e~) gpn;) 'O}D'Od)lori d38 U1D ''91)lCldO '0l 

"aOl S'91U19)[11)[3g1U3 

Sl},)ll1UM'Ori S1.1.1 UDUdl?ri 1'013i\.}'\' 'Oi\.odX91a'Ol. C9i\.3 ;)oOOL SClOl 1dX?ri UDi\.Drid?8 

3D 1'Ol3"(,,('9goua 'Ori'\'}3g 01. SUDa"('9i\.'O Sl},)ll1.UM'Oriorid38 SU1 'O}D'O)[lgmg U1 '91'0)1 

Lii)(l.'{~i\V ~)l1J.,li;U;1)ri Orid30 so£ 

"~Z 'Ol.D 

ClOl <).OriD3dO)[ O}3ril.!D OlD '9)[mg1J1D 13i\.'91<b '9"("('0 wm SU1 UDU~<).'O uri0l91L'O l},)llXd'O 

i\.Ul ~~Cl'O 13]}i\.'O<bri3 i\.3g Ul}l'Ori1'O ClOl Dri'\'}3g 0l 'ClOl <).OriD3dO)[ O}3riUD OlD 13i\.'91 <b l 

Z 'OlD <lOU}d3U 1'0)[ U1}l'Ori1'O <l01 S'O}DClOd'OlL SU1 COA-9,,( 11J13i\.'9]<lD Di\. 13~nX3i\.O.D U"(<)1LriD)[ 

H 'l S'O 'Ol. 1dX?ri WID SU1 SUDU1)l91L'O SU1 lLDu~<).'O uri0191L'O 'O}ri 3riClOX? U1}1.UMDri 

<l01 Dri'\'}3g OlD U9 1'013i\.}'O<D 'U1}lUM'Ori 3D OA?riDlWO"(lLri3 U1,,('9D'Og 'Ori'\'}3g 9u'O 

Ud31<).3g U 1'0)[ U1}1Dri1'O 3D 0i\.?riD11ClO"(uri3 U1.,,('9DDg 9UD U1C9dlL U :(wm) SUDll~M'Ori 

S'ODClOi\.?ri'Od'OlL Surid389Dl S3"(<)1Lri'O)[ 9U'O 'Ol.'Ori'\'}3g'Od'OlL o<).g 13M}3g 8Z 'Oril},X:r 0l 

'(SL61 'Auu~qHJW) U1}lUM'Ori 

3D OlD<).O"(lL 'OriA-}3g (q 'Ul}l'Ori1'O 3D OlD<).O"(lL 'OriA-}3g ('0 :)'O}"('OdlDClV SU1 l},XOld3U 

9 UD 'Ol.'Ori'\'}3g o<).g 9UD SUDUl},MDri SDDClOA?rilJdxJU Surid389Dl S3"(<)1Lri'O)I :8Z mil}X::r 
(1) PI:!I.:! :J!I~illllly'\j 

:7
m 

I. --"1,

• ---..• -(.~ ----.._.. ~li V (! u1Vl Y1iJil 

"(8Z 'Oril},X:r) SUDUl},M'Ori SUrid389Dl 

SUDU1.)l9U'O S3"(<)1Lri'O)[ 1'01/\0]7)lriOi\.0 SUl ~Ul)[9U'O 'O}'Olri 8Dg Ul 9UD /\<lOllL<).)lOdlL 

ClOlL S3"(C).1Lri'O)[ 10 "S~XOi\ClD DriD7)l<b 9)lld31OJD3 01 3riClOD~d1.3ri '0/\ 'OlA-S0908?ri 'O}ri 1'O/\}3 

l'D)[ UDUl},M'Ori 'OD<lO/\?riDdDU urid389Dl l1J1.3]'9riO/\0 l'D)l 'O}g3U 'O/\3ri 9/\'O]<l'O '9d38'Ol.D 

3D l1J1.7)ll)[OU'O <lOU SOl'OriA-}3g ClOl UDUl},MDri U1 3ri7)ld13ri UDlll},M'OriOU'O /\U1. 7)l1.3W 

5Lii)1J.,~;U;DW SDD(l.Oi\?T1DdDII Slirid389DI liDLid.L?W po£ 



Ψηφιακή βιβλιοθήκη Θεόφραστος – Τμήμα Γεωλογίας – Αριστοτέλειο Πανεπιστήμιο Θεσσαλονίκης

KE<I>AAAIO 4 

4.1 llupo'UO'iuO'!] unoTEA£O'!.UlTCO" nUAuw !.tuYV1) TlKro" H£Tpij O'£CO" 

LTT1V napou0a 6t7tACD~anKfI Epyacria La 6dy~a'(a nOD ~lEAETf]811Kav crUAAEx8TjKav 
ano Ota<popES O<pLOlvt8tKES E~cpavlcrEt<; 'IllS EAAa8ac;, Ot aKpt~Eic; Tono8ECJ1EC; TCDV 
07tOiCDV cpaivovmt crTO LXf]}-ta 29. 

<:> 
¢J.\"..uf:;~'a A!J;J;'~<)IO; .r 

o '" 
llpu6~ouvov, Na~uo::::o 

n'll~~af61.l' ~: 

Eparupa L 

1:X1lJlU 29: Ot nEpLOXEC; 1:11S EAAaoas ano onoD cruAAh811Kav a) La 6EiY~aTa nOD 
~l':AETf]811Kav <Hllv napOU0a 6mACD~anKf] Epyacria (m crl1~Eia ~E TO pos xpcD~a) ~) Ta 
Ol':lYllaw nou ~EAnf]811Kav ano alvAODS, npoc; crDyKptcrTj (ra CY'l~Eia ~E 'W /-.mAl': 
XPcD}-ta). 

39
 



Ψηφιακή βιβλιοθήκη Θεόφραστος – Τμήμα Γεωλογίας – Αριστοτέλειο Πανεπιστήμιο Θεσσαλονίκης

ApXLKo. j.LEtpiJ8llKE II napaj.LtvoD0a j.La'YvT]tt0Y] HOV OE1'Yj.LCnCDV j.LE j.La'YvY]tOj.LEtpO 
ttmoD Minispin Kat 0ty] 0DVEXELa aDto. anoj.La')'VY]t10tllKav j.LE EvaAAa000j.LEvO 
/lU')'VllttKO nEbtO /lE tOY unO/la')'VllU0n1 tUnOD Molspin nOD 010.8 EtEt 0 TOj.L£as 
fEWcpU0tKT]S tOD A.IT.e .. To. nE1paj.LUtU /la')'VlluKT]S OpDKtOAo'Yiue; E'YtVav j.LE j.L£tpllOll 
TIlS t008Epj.Llle; nupUj.LtvoD0US /la')'VT]n0Y]e; Kat /lE 8Ep/l0/la'YV y]UKT] uvo.AD0Y] tCDV 
bEt'Y/lo.tCOV. 0 0DVoAtKOe; apt8j.L0e; tCOV bEt'Y/lo.TCOV nOD j.LEAEn18Y]Ko.V iJTav 22 Kat OL 

tonoBwlES o.no tte; onOlES 0DAAtxBllKav otaKPlVOVTUl OTOV TIlvUKU 1. 

~EfVlJa GiOll 
AET1-B AnopaXn (XpW\..lIO) 
AET4-A Anopaxn (Xpwj..J1o) 
AET7-B Aoopaxn (Xpwj..J1o) 

AET8 A£TopaXIl (XpWj.JIO) 
AET10-A AuopaXIl (XpWj.JIO) 
AET11-A A£TOpdXIl (XpWj.JIO) 
CAL4-1 KaMiopoj.Jo 

CAL5A-1 KaMi6poj.Jo 
KRD4-A Bouplvo~ (<t:>A£~c<;) 
KRD9 Bouplvo~ (<t:>M~cC;) 

KRD11-A BouplvoC; (<t:>A£~£<;) 

KRD15-6 BouplvoC; (<t:>AtBc() 
KSM4B-2 Kt5poC; - <l>paywa ~woK6~ou 

LOL-2A l\oyKiwlO 
LOL4 l\oyKiT0IO 
KE2 Kt6poC; 

KE-11 Ktopo( 
KT-1B KTIlf.jtvll 
3B-2A <l>pdyj.Jo Lj.JOK6~ou 

6B-3A <t:> pdYlJo ~lJoK6~ou 
681D <l>pdvWQ LIJOK6~ou 

BAR1 <t:>paYWQ LIJOK6~ou 

niV(lK(l~ 1: Avo.ADTtKES nAllPOcpopiES "Ita ue; tOn08WlEe; npoEMD0Y]S tCOV bt:t'YWJ.tCOV 
nOD j.LEAnT] Bll KUV. 
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Ot n/lt<; 1:11<; nupU/l£VOD0U<; /lUYV~1:Wll<; (NRM) nOD /l61:p~811KUV 01:0D<; Dno /l£AETll 
oqnoAt8oD<; OlVOV1:Ut 01:0V TIlvaxu 2. 

~(iYlJo 0tor] M (AIm) Dg Ig 095 

AET1-B A£TOpaX/1 (XpW~IO) 1.44E-02 75.2 508 29 
AET4-A A£TOPOXf) (XpW~IO) 2.29E-02 66.6 40.7 1.9 
AET7-B AnopaXf) (XpW/JIO) 1.98E-02 65 51.8 2.8 
AET8 AnopaXtl (XpW~IO) 3.02E-02 61 35.4 1.6 

AET10-A AnopaXIl (XPW/JIO) 2.03E-02 28.9 51.3 1.9 
AET11-A AnopaX/1 (XpW/JIO) 1.69E-02 359.2 60.1 1.8 
CAL4-1 KaAAfopo/Jo 2.48E-02 327.4 34.1 2.1 

CAL5A-1 KaMfopo/Jo 6.12E-02 75.7 58.8 3.3 
KRD4-A Bouplvo<; (<PA£~£() 1.72E-01 206.9 57.8 1 
KRD9 Bouplvoc; (<PA£~£c;) 1.32E-01 110.1 76.3 1 

KRD11-A Bouplvo( (<PM~£() 1.02E-03 1839 8.1 3.9 
KRD15-6 Bouplvoc; (<PA£[3£() 2.13E-01 29.3 51.5 1.7 
KSM4B-2 Ktopo( - <Ppay~a L~OK6~ou 6.00E-02 215.5 -17.8 2.8 
LOL-2A AOYKIWIO 8.57E-01 170 32 25 
KE-11 K£opo<; 1.77E-02 122 82 1.9 
KT-1B KnW£vll 1.91 E-01 335.9 25.9 3.2 
6B-3A <P paYl-la LIJOK6~ou 3.94E-01 73.6 31.4 1.4 

nivaKa~ 2: AVUADllKE<; nAllpO<popic<; ytU lU octY/lU1:U nOD /lcAE1:~811KUV 01:11V nupoD

(Ja Ot1tACO/lUnK~ cpyu0iu. TMHMA I EO-f\OnAI. 

" 'S:: 'l ' , s:: ' R'l.'8 I. ht08HKH.LolllV nupoD0u vt1tf\,co/lunKll cpyucrtu 1:U vctY/lU1:U DnotJM\ TJKUV CJ£ /luy t'6' 

Ku8upt0/lo /l6 £VUAAU000/l£VO ncOto Kat m nATJPo<popiE<; ytU £KclVU nOD m 0UVt(HcD-
Gce; 1:0De; XPTJGt/lOnmfJ8TJKUV CJ1:TJV TEAlK~ 0TcPSOYPU<PlKTJ npo~oAfJ OlUKpivoVTat 0TOV 
TIivuKU 3. 

~(IYIJO 0tor] M (AIm) Og 19 095 

AET1-B AnopaXll (XPW/JIO) 1.44E-02 67.3 45.8 4.3 
AET4-A AnopaXtl (XPWIJIO) 2.57E-02 65.3 32.8 14.4 
AET7-B AnopaXf) (XPW/JIO) 2.29E-02 59.5 46.7 5.2 

AET8 AnopaXll (XpW/JIO) 3.98E-02 63.8 29.9 7.4 
AET10-A AnopaX/1 (XpW/JIO) 2.19E-02 24.5 50 4.1 
AET11-A AnopaXtl (XpWIJIO) 1.86E-02 6.9 56.6 4.9 
CAL4-1 KaAAfopo~o 2.37E-02 296.9 43.7 5.3 

CAL5A-1 KaMfopo/Jo 5.14E-02 50 26.6 8.9 
KRD4-A BoupJVo( (epA£~£() 4.38E-02 198.4 51.3 14.3 
KRD15-6 Bouplvo<; (<PM~£() 8.77E-02 0.3 43 8.1 

nivaKa~ 3: TIATJPO<pOpiEe; ytU TU oE1Y/lUTU nOD XPTJCJl/lonmfJ8TJKuv YlU TOV Ku80pW/lO 
TTJe; OlcD8DVCJTJe; lll<; /lUyvfJTl0TJ<; GTTJV T£AtKfJ GTEp60ypU<ptK~ npo~oAfJ TCJ.)V nOACJ.)v. 

XUpUKTTJPWnKa nupUOctY/lU1:U TTJ<; 0U/ln£pupopae; TCOV OctY/laTCOV KU1:a TTJV un6,uu
yvfJ1:WTJ /lc EVUAAUCJCJO/lEVO ncOlo <pUlVOVTat CJTU Em/lUTU 30-41. 
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'07tCOC; cpuiv£'"cat mu LXi]IlU1u 31,32,34,35, KCi7tOla a7tO m OEl'wam 7tOD cmA
AEx811Kav 0111V 7tEPlOXi] 111C; AEwpaXllC; 7tUpOD0ta~ODV 0llotU ElKova a7t0llayvi]n011<; 
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'Orrcos q:)(llVElal (no. L:xf]llam 38,39 Kal 41 ano m blaypallllala nl(vo11S 't'JlS 
Ilayvf]n,011S, m bE1YIlU'ta ano 111v nEpLOxf] lOU BODplVOU napOuotasouv E!;mpEltKa 
anO'tOIl11 nl(vo11 111S llayvf]1t011S ano 10 np(v'tQ KlOAae; 01UblO an0 Ilayvf]1t011S· 

To bElylla KRD ll-A, 10. an01EAEollala l11e; anOllayv~'tto11e; lOU on010u cpalVOvmt 
010 L:X~lla 40, bEY anollaYV11110111KE Ka86Aou Km napOUOtasEt EY1EAcOe; aVcOllaA11 
0UllnEptcpopu. EnollEVCOS bEV EiVal xapaK111Pt01tKO napUbEtYlla yto. l11V nEpLOX~ Kal 
bEY eO. 10 Aa~oullE un' 6\Vtv 010US unoAoYtOllODe; yta l11v EDpW11 l11e; lEAtK~S 

OuVtolcOoas lOU llaYV111tKOD nE8iou, Kae(Ve; bEV f-mOpODIlE va £I~uYOUIlE KUnma 
0UllnEpaO llala. 

L:111 0UVEXEta napOUOtasElal 11 OTEpEOypacptK~ npO~OA~ OACOV lCOV bElYllalCOV m 
onOla Ebcooav a!;tontOm an01EAEOllala (L:X~lla 42). 
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Ψηφιακή βιβλιοθήκη Θεόφραστος – Τμήμα Γεωλογίας – Αριστοτέλειο Πανεπιστήμιο Θεσσαλονίκης

Mna '!T]V anOl-w:YV~'T1CJll HoV oe1Yl1a'TCOV IJ.Hpa/lE 'TTl /laYV~'!l()ll '!cov oe1Y/la'T())V nOD 
anOlCTam1 CJe CJm8epa aD~aVO/leva ne8la Kat OVO/lasnat 1CJo8ep/lll napa/lSVODCJa 
/laYV~'!lCJll Kat c1Vat /lla /ls80oor; ym va /le'!p~CJoD/lE TO wcoTep1Ko cpaCJ/la CJDVOx~r;. 

Le 11 8dY/laTa npaY/la'TonOl~811Kav /lE1:p~CJE1r; 1CJ08ep/lll<; napa/lSvouCJa<; /layv~nCJll<; 

(lRM) Kat EvwnlCJ'!T]Kav 01 ruP101 /laYVll'T1KOl cpopci<; (LX~/la'Ta 44 Sffi<; 54). Ano aUTa 
'!a 11 ociY/la'Ta m 5 (AET4-A, AETlO-A, CALA-l, CAL5A-l, KRDll-A) e1xav 
anoflaYVll'!lCJ'Tel vffiphEpa /le'!T] fls8000 '"COD EvaAAaCJ()O/lCVOU flaYVllTlKOU nE8ioD. 

STEP KSM4B-2 
0 600E-02 
30 4.27E+01 
47 1.02E+02 
63 1.52E+02 
79 1.81 E+02 
159 2.24E+02 
240 2.32E+02 
321 2.34E+02 
483 2.35E+02 
644 2.36E+02 
805 2.27E+02 
967 2.37E+02 

KSM4B-2 

o 200 400 600 800 1000 1200 

Field 

2.50E+02 

2.00E+02 

1.50E+02 -

1.00E+02 

5.00E+01 -

O.OOE+OO 

"EXiHul 44: Ka/lrrUA£r; lCJo8ep/lllr; napa/lSvouCJar; /layv~nCJllr; (IRM) ana 8dYflam nou 
CJuAA8x811Kav CJ'rllV nEplOX~ Ksopo - cDpaY/la LfloKO~OU. 
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STEP LOL-2A 
0 857E-01 
30 5.54E+01 
47 9.61 E+01 
63 1.16E+02 
79 1.30E+02 
159 1.41 E+02 
240 1.35E+02 
321 1.13E+02 
483 1.27E+02 
644 1.22E+02 
805 1.26E+02 
967 1.29E+02 
1129 1.19E+02 

LOL-2A 

1.60E+02 ..".... 

1.40E+02 .. 

1.20E+02 

1.00E+02 

Cl 
8.00E+01 IRMC':l 

:2 

6.00E+01 . 

4.00E+01 

2.00E+01 

O.OOE+OO 

0 200 400 600 800 1000 1200 

Field 

---_. 

I:Xl1f.1O, 45: Kal-.L1rUAEC; w-08sPIlT1C; napallf:vOD(JaC; llayvi]nCJT1C; (IRM) ano 8dYflam nOD 
CJDAAEx8T1Kav CJTllv nsplOxi] AoylCi:tCJlO. 
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STEP KT-1B 
0 1.91 E-01 
30 207E+01 
47 4.21 E+01 
63 5.6BE+01 
79 6.64E+01 
159 7B8E+01 
240 7.81 E+01 
321 7.20E+01 
483 7.31 E+01 
644 7.38E+01 
805 7.44E+01 
967 7.49E+01 
1129 7.52E+01 

9.00&01 

8.00E+01 

7.00E+01 

6.00E+01 

5.00E+01 
Cl
 
III
 
:2 

4.00E+01 

3.00E+01 

2.00&01 

1.00E+01 

O.OOE+OO 

KT-1B 

. 

-

0 200 400 600 800 1000 1200 

Field 

:EZllJ.lU 46: Ka,unUAcS W08EP~TlS napa/lSVODcms ~ayv~nO"TlS (IRM) ano OEly,uuw nOD 
crDAA.EX8TlKUV O"TI']V KrTl,uEvll. 
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STEP KE-11 
0 1.77E-02 
30 4.00E+00 
47 9.24E+00 
63 1.59E+01 
79 2.39E+01 
159 4.91 E+01 
240 5.02E+01 
321 4.98E+01 
483 503E+01 
644 5.05E+01 
805 5.08E+01 
967 5.10E+01 
1129 5.10E+01 

\- KE-11 

6.00E+01 r 
5.00E+01 . 

4.00E+01 . 

Clg 3.00E+01 . 

2.00E+01 . 

O.OOE+OO ....-__---., --..,.;_oi:i'"-_.......- .-- ... 

o 

Reid 

200 400 600 800 1000 1200 

1:X.TU1U 47: KUJ..L1rUN::<; W08EPIlT)<; nupull£voDCJU<; lluyvilTlCJT)<; (IRM) uno 8dYIlUlU nOD 
<rU'lcA£X8Y]KUV CJTllV m;plOxil K{;8po<;. 
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STEP 6B-3A 
0 3.94E-01 
30 2.19E+01 
47 4.25E+01 
63 5.92E+01 
79 7.16E+01 
159 9.47E+01 
240 9.40E+01 
321 9.23E+01 
483 9.30E+01 
644 9.36E+01 
805 9.38E+01 
967 9.41 E+01 
1129 9.42E+01 

6B-3A 

1.00E+02
 

9.00E+01
 

8.00E+01
 

7.00E+01
 

6.00E+01
 
Cl 
C'(l 5.00E+01

:2: 
4.00E+01
 

3.00E+01
 

2.00E+01
 

1.00E+01
 

O.OOE+OO
 

o 500 

Field 

,c 

1000 1500
 

r.XllJ.!ll 48: KCJ.llmJM:~ t()68EPIlT\~ nCJ.pCJ.IlEvOD()CJ.~ IlCJ.YVilnCJT1<; (IRIVl) CJ.no 8E:i'Y1lCJ.TCJ. nOD 
CJDAAEX8T\KCJ.V ()'to <1>PU'YIlCJ. L:1l0K6~OD. 
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STEP 3B·2A 
0 1.88E-01 
30 2.77E+01 
47 5.36E+01 
63 7.27E+01 
79 8.75E+01 
159 1.02E+02 
240 1.05E+02 
321 1.02E+02 
483 1.03E+02 
644 1.03E+02 
805 9.74E+01 
967 1.00E+02 
1129 9.98E+01 

3B-2A 

1.20E+02
 

1.00E+02
 

8.00E+01
 
0') 

~	 6.00E+01 

4.00E+01
 

2.00E+01
 

O.OOE+OO
 

1000 1500 

_I 
"EZTtJlU 49: Ka)..lmJAcc; lCJo8cp)..l1lC; napallEvoDCJac; llayvirnGTlC; (IRM) ano odY)..lam nOD 
crulliX8TlKUV CJTQ CI>paYIlU L)..lOKOPOD. 

o 500 

Field 
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l 
l 

-~I . IRM 
I 
i 

I 

I . 

I 

STEP CAL4-1 
0 2.48E-02 
30 3.50E+00 
47 7.30E+00 
63 1.04E+01 
79 1.32E+01 
159 1.87E+01 
240 2.00E+01 
321 2.02E+01 
483 2.04E+01 
644 2.05E+01 
805 2.06E+01 
967 2.06E+01 

CAL4-1 

2.50E+01
 

2.00E+01
 

1.50E+01
 
en 
co 

::a: 
1.00E+01 

5.00E+00 J

O.OOE+OO 

0 500 1000 1500 

Field 

:Exiu.ta 50: KCl.jlmJA-cC; lCJo8C:PJ.lllC; napaJ.lSvODCmc; J.layvrrnCJllC; (IRM) ano 8£iYJ.lma nOD 
CJDA-A-EX811KaV CJlO KaA-A-i8poJ.l0. 
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STEP CAL5A-1 
0 6.12E-02 
30 7.34E+00 
47 1.40E+01 
63 1.93E+01 
79 2.39E+01 
159 3.39E+01 
240 3.70E+01 
321 3.67E+01 
483 3.74E+01 
644 3.74E+01 
805 3.77E+01 
967 3.76E+01 
1129 3.78E+01 

CAL5A~1
 

4.00E+01
 

3.50E+01
 
3.00E+01
 
2.50E+01
 

en 
CO 2.00E+01 -+-IHM I:E 

1.50E+01
 
1.00E+01 .~
 I 
5.00E+00 ~ 

1 I
O.OOE+OO 

0 500 1000 1500 

Field 

I:XtlIlCJ 51: KUl-lm)As<; 1008sp.ull<; napUl-l£VOD0U<; l-lUYVT]Tl011<; (IRM) uno 8siYl-lULU nOD 
01JAAiX811KUV 0'[0 KUAAWpOl-lO. 
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STEP AET4·A 
0 2.28E-02 
30 4.70E+00 
47 8.45E+00 
63 1.26E+01 
79 1.71 E+01 
159 2.85E+01 
240 3.06E+01 
321 3.17E+01 
483 3.22E+01 
644 3.22E+01 
805 3.25E+01 
967 3.27E+01 
1129 3.29E+01 

---- ---- ---------..~~----I 

AET4-A 

3.50E+01
 

3.00E+01 .
 

2.50E+01
 

Cl	 2.00E+01 r---- -----, 
CO I----+- IRM
:2	 1.50E+01
 

1.00E+01
 I 

5.00E+00 
I 

O.OOE+OO 
I1000 1500 

Field I 
------ ----' -_.--_. -----~,~---~ 

I:.Xll1-Ul 52: KO-!-J.:m)M:s l.CJ08€pl-lT)S no.po.l-lfvoDCJO-S 1-l00yv'ftuCJT)S (JRM) o.no 8c:iYl-lato. nOD 
cruAIJ:XElT)KO-V CJTT)V m:pl.OX'ft 1:11S AETOpUXTlS· 

o 500
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-----------

--------

STEP AET10-A 
0 2.03E-02 
30 3.34E+00 
47 6.30E+OO 
63 1.11 E+01 
79 1.64E+01 
159 3.19E+01 
240 3.46E+01 
321 3.59E+01 
483 3.65E+01 
644 3.67E+01 
805 3.68E+01 
967 3.69E+01 
1129 3.72E+01 

AET10-A 

4.00E+01
 

3.50E+01 _.
 

3.00E+01
 

2.50E+01
 
C') 

~ 2.00E+01 
1.50E+01 

1.00E+01
 

5.00E+00
 

O.OOE+OO I 
o I 

. . J
\ 

'EXTlIlU 53: Kaf-LmJAs<; 1008sPf-LllC; 7tapaf-LEVQD0ac; llayviln01lC; (IRM) a7to 8dYf-La.w 7t0l) 
0UAA.SX811K a.V 0TT1V 7tSPlOXi] l:rlC; Ac:topaXllC;· 

500 1000 1500 

Field 
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STEP KRD11-A 
0 1.02E-03 

30 2.03E-01 

47 4.01 E-01 

63 6.07E-01 

79 8.10E-01 

159 1.25E+OO 

240 1.40E+OO 

321 1.49E+OO 

483 1.54E+OO 

644 1.58E+OO 

805 1.60E+OO 

967 1.61 E+OO 

1129 1.62E+OO 

KRD11-A 

1.80E+00 

1.60E+00 

1.40E+00 

1.20E+00 

0') 1.00E+00 
ctl IRM'
:2 8.00E-01 

6.00E-01 

4.00E-01 

2.00E-01 

O.OOE+OO 

1500500 1000 

Field 

kX.iULO. 54: Ka~1tUAEC; l(}68Ep~11C; napa~f;vouoac; llaYVl1uo11C; (IRM) an6 8siy~ma nou 
OUAMx8T\KaV crTIJV n1oPlOXl1 TIJC; AnopuXTlC;· 

Oncuc; <paiVClat crla I,Xl1~ma 44 £CUC; 54, 11 OUIl1tCP1<pOP6. OACUV lCUV 8C1YllU1CUV £lVat 
1tapo~ow Kat £V6E1KllKl1 YW l11V 1tapouoia llaYV111l111, a<pOl) <pl6.vOUV YPl1yopa o£ 
Kala.OTa011 KOP£(J~OD. 
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ria 'nlv KaA-lrcspY] OlSPS1JVY]<JY] TCOV flayvy]nKcDV cpopscov npaYflaTonOl~8Y]KS 

8SPl-io!-wyvY]nK~ avaA-uoy] (Karaypacp~ TY]<; I-is'ra~OA-~<; "CY]<; l-iaYVY]"C1K~<; smOSKn
Ko"CY]"Ca<; os 0X£oy] I-iS Til 8spl-i0Kpaola) (l:X~l-iaw 55 sco<; 58), Ta odYl-iaw napou
olasouv noll! aVcl)l-iaA-ll oWmspupopa ysyovo<; "CO onolo 0llM)VSl on W l-iaYVllnKa 
opuna cpspouv noA,l) a08sv~ I-iayv~noll I-iS ano"CsA-sol-ia va snllpsaSov"Cal 0llflavnKa 
ana n<; aA-Aays<; n<; 8Sp/lOKpaota<;, 

6B1D 

tl 30 
~ 
c:
~ 25'0 
:5 
~ 20:.: 
w 
'0 

15~ 
UJ 

-c 10:; 
~ 

c:- 5:
>

0~ 
0 200 400 600 800
 

8EpiloKpacr ia (OC)
 

EX.TIJ.tU 55: Kal-inuA-s<; I-ina~oA-i]<; l-iaYVllnK:~<; smo8KnKo"Cll"ra<; os 0Xsoy] /lS "Cll 
8Epl-i0Kpaota (8spl-io/laYVllnK:~ avaAuoll) os oGiYl-ia ana 1:0 <Dpanla L~LOK6~ou. 

BAR1 

tl 120 
~ c
~ 100-0 
:; 
~ 80:.: 
w 

'lJ0~ 11'0 
E 60 
LlJ 

--0£WUVOIl-c 40
:5 
~ 
c 20:
>

~ 0 

0 200 400 600 800 

EJEplloKpacria (OC) 

EXTJJ.tu 56: Kal-inuA-s<; /lSTa~oAi]<; flaYVllnK~<; c:mOC:KnKo"CY]w<; os 0XEOll 1-iC: "CY] 
8c:pl-i0Kpa<Jla (0sP/lO/laYVllnK~ avaA-uoll) OE odYfla ana "CO cppayfla l:I-iOKO~OU. 
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KE<1>AAAIO 5
 

TT)v n::AcU'wio. '[Plo.KOV'[o.E'[1.o. EVo.<; 0T)llo.VHKO<; o.P181l0<; TCo.Ao.1Ollo.YVT)HKCOV 
bEbollSVWV sXouv bT)1l0mED8Ei. Ylo. TT)V EAA6:bo. o.n6 bUXCPOPOD<; cPEuvT)'[E<;. Av KCLl 01 

npciHc<; 1l00YVT)HKE<; IlEAS1:E<; EylVo.v o.TCO '[OU<; Kiskuras (1938, 1942) KCLl LWDpOU 
(1957), 8wllo.HKf] aVO:7l:LD~T) O:PX10c LO 1980 Ilc wU'[OXPOVEC; np00n0:8E1E<; o.n6 
OlCLCPOPETlK<X O:'[Ollo. KCLl 0IlO:bE<; 0c 610:cpopa E7l:l0TT)1l0V1KO: KEv'[pa. 'ETm, (no. '[cACUW1.o. 
'rplo:vra XPOVlCL 6T)Il1OUpyTj8T)Ko.V 0T)llavHKO: aDVOAa OcbOIlSVCOV no:vCD 0E sva cUpD 
cpo.01l0. o.vT1KHIlEVCOV OTCW<; llo.YVT)TompwIlCLTOYPo.CPlo., o.pxa10 llo.YVT)H01l0C;, naAo.10
llo.YVT)H01l0C; IlE EcpaPlloYE<; 0TT)V yECDAOY1.o.· To. naAo.1Ollo.yvrjHKo. bEbOIlSVo. TT)<; 
'[EAEUTo.lo.<; Ko.'[T)YOP1.o.<; o.v6.Aoya IlE '[T)V T)A1Kia ,[OUC; IlnOPODIlE Vo. '[0. xcopi00UIlE 0E 
6'00 ollaoE<;, TllV 01l0:6a TIaAo.1OScoIKcDV-Mwo(COIKcOV KCLl ,[T)V 0IlO:bo. '[CDV KCLlVOscoIKcOv 
6E60 IlEVCOV. 

H EpEDVo. TWV TCo.Ao.1OllaYVT)HKcOv o.nownCDIlO:'[wv 0LOU<; Oq)161-180uC; TT)<; ~OPElo.C; 

EAI-o.oa<; (ZOWT) A~1OD-Xo.AKlblKf]C; KCLl OpclVOD OyKOU 'rOD BODplVOU) EXEl 0DIlPO:I-I-cl 
CHT)V ETCo.VE~£Lo.0T) TT)C; LOmKf]<; TEKLOV1Kf]<; KCLl 8EPlllKf]<; 10'[Oplo.C;. LE nOAAS<; o.no H<; 
6T)1l00lEDIlEW:C; IlEAS,[EC;, EIlCPo.V1.(OV'[CLl 0E '[E'r01ODC; 0XT)llo.T101l0U<; Mo 0DV10'[c00l::C; 
llo.yvTjH0T)<;, Ilia bE~100LPOCPT) nOD o.n061.6E'[0.1 0E Enavo.llo.yvf]HCYl') 0'[0 KCLlVO(C01KO, 
KDP1WC; IlE'[a-HwKo.lV1Kf], KCLl Ilia o.pl0LEp00,[POCPT), MwosC01Kf]. LE TCOAAS<; nEpl7l:LcO
0El<; o.D'[Tj EmKo.AU1['[El '[cAE1.W<; TT)V naACLlo'[EpT). 

~X.iIJ.l(l 59: fcCOI-0Y1KO<; X6.pTT)<; '[T)C; nEp1OxTj<; 6Ely.ua,[01-T)'Vio.<; (Feinberg, H., et al. 
1994). 

H KCLlVO(CD1KTj 6E~100LPOCPT) TCEp10'[pOcpTj '[COy 45 nEpinoD 1l00PcOV nOD EKcppa(E'ro.1 
o.no ,[T)V HWKCLlV1Kf] Eno.Vo.llo.yvTjH0T) ExEl nEplypo.cpci EK'[EVcO<; o.TCO blO:CPOpOD<; 
auY'YPo.cpd<; (TI ivaKo.<; 4), o.AAo. T) MWO(C01Ky] nEp10'[pocpf] nOD Dn06T)l-cOVELCLl an6 '[T)V 
TCo.I-0.10'[EPT) auV10'[c000. 6EY EXH EpEDVT)8Ei o.pKE'[a. AmY] T) o.Pl0LEp00LPOCPT) 
nEp10'[pOcpTj, o.v Ko.1 Ilcyo.I-U'[EPT), EiVCLl 0UIlPo.Ty] IlE au'[Tj T11<; AcpP1KavlKf]<; TCl-aKa<; 
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KaLa TO ME00SCOlKO. 'ETat bUO At800cpatptKOi ll11xaVt01l0{ 1l7WPOUV va A11CP8ouv un' 
O'lftV (LXi]lla 60): 
~ 0 npQ:rros un08E'[Et T11 I·1EmTom011 '[11S Eupaata'[tKi]s Kat AcpptKaVtKi]s 

nAaKas· TIptV '[llv aAmKi] OPOYEvE011 aU'[ES Ot OUO nAaKE:S Eixav OtacpopEnKES 
0ullnEptcpopES. Evm 11 EupaataTtKi] nAaKa SlVat 0XE'[tKa 0'[a8Epi], IlE 1l0VO Illa 
IlE'[pta npos TO Boppa .uETa8E011, 11 AcpptKaVtKi] nAaKa EXEt uno0Tsi ,uia mo 
011llav'[tKi] npos TO Boppa IlELa8w11 0E 0Uvoua0.uo IlE .uia .uEyaA11 
apt0,[Epo0TPOCP11 nEpt0Tpocpi]. H avaIlEvo.u£vSS Kan:u0uv0£t(; 0'[a 140 Ma (OplO 
10upa01Kou-Kp11'[tOtKOU) 0'[11 XaAKlOtKll EiVat D=332°, 1=22° XP11011l0nOlmvTas 
T11V A<pptKaVtKi] cpatvo.usvll OlaOpo.ui]IlS'[a8w11S TOU nOAou (APWP) TWV Besse 
& Courtillot (1991) Kat D=337°, 1=24° XP11atIlOnOlmVTaS T11V APWP TWV 
Westphal et al. (1986). 'E'[01IlnopouIlE va 0U.unspavouIlE on 11 apw'[Epo0TPO<pl1 
nEpw'[po<pi] TWV 30° O<psiAS1:at 01:11V nSpt0Tpo<pi] T11S AcpP1Kav1KllS nAaKas say 
8EWP118Ei on 11 BopE1a EAAaoa i]Tav 0DVOEbE.uEv11 IlS aUT~ '[llv nAaKa 0TO 
MWOSW1KO. 

~ 'Evas SEXWpt0TOS ll11xaV101l0S XPEtaSE'[at yta va E~11yi]0E1 '[tS UnOAOtTCES 40°
50 0 TrlS apt0TEpompocp11S Kiv11011S. LE IltKPOTEP11 KAillaKa ano T11VKtV11011 1:11S 
A<pptKaVtKllS n}oaKas, LO m8avo}ooyou.uEVO aVOlYlla TOU MYOIl£VOD ME00YElOD 
QKEaVOU (Dercourt et al. 1993) 011,UElm811KE 0'[a VOTta LOU TIE}oayoVtKOU
TaUptKOU '[E.uaXODS KaTa '[11 olapKEta LOU MWOi;,WtKOU Kat IlnopEi va ES11yi]0Et 
'[llv npo08E1:11 apWTEp001:pOCP11 nspt0'[po<pi] 1:11S BopE1as EUoaoas 0S 0XE011 .uE 
1:11V A<pptKi]. AUTO m8avov va 0XE'[ii;,ETat IlS Ta "'lfa}olOWTa" avoiY.ua-ra TOU 
MWOyElOu QKEaVOU KaTa .ui]KOS P11YllaTwv .uETa0X11.uaTt0.uou .uE unopu8i0E1S 
~OPSla 1:11S TIE}oayovtKlls· H 0Ta8spO'[11-ra T11S Anou}jas 0E 0X£011 IlE '[llV A<pptKi] 
OEiXVE1 01:1 11 m8avo}ooyoU.uEVTj nEptmpocpi] bEV ETl:'Ilpta0E T11v haAia, 11 onoia 
EiXE anoxwp108El ano T11v TIEAayov1Kll .us '[llv 10vla AEKav11- 0 Il11XaVl0.uoS nOD 
npo'[a811 KE Eom EiVat napOIlOlOS IlE ami] 1:11V £V£pyEta KaLa T11 OlapKEla 1:11S 
0UYXPov11S 7tEpt0TPOcpi]S TllS l~llPtKllS 01:11V aA}o11 aKp11 T11S MwoyEiou. 

AREA Rock Type Age (Ma) 

40-50 

D 

37 

I. 

31 

K 

28 

CA95 References 1 

9 Kondopoulotl ! 
& Westphal (198&) 

10 Kissel and Laj (19813 ) 

9 Atzemo\}lou et al. {l993 

Westphal Be al {1991) 

15 ~"!estphaJ 

&. Kondopoulou (1993) 

Chalkidjki BaLholith 

Mesohellenic 
Trough 

Greek 
Rhodope 

Sediments 

Plutonics 
+- Volcanics 

24-36 

1B-35 

')~ 
~ I 

22 

47 

48 

16 

:)6 

Strymon Volcanics 20-30 26 47 

I Lemnos 'Vol.canics 18-22 34 48 18 

!v:ios Sediments 4-11 
- _.--

20 fI6 30 .., Kondopoulou (]'994).1, 
.. ~l--..-- .- . _._.0_ ..._-

rriV(lK(l~ 4: KatVOSWtKES .uaYVTjHK£<; ol.cu8uV0E1S 0Tll BopSla EAAaba (Feinberg, H., 
et al. 1994). 
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I:.XTlI.l<X 60: I1aAClloY£CDypacp1K~ avanapU(J'm<J11 ma 110 Ma (Dercourt et aI., 1993; 
Theveniaut, 1993). 

AvullS<JU mu Kl)pta y£CDAOy1Ka Sl1"[T]lla"[U 'I'Jl~ BOP£lU~ EAAaDa~ £bm KCll nOAAa 
XPOVla, ElVCll 'IO npO~A11lla "[11<; npOEA.cu(J11~ "[CDV OCP10A18wv. To £pm'I'Jllla £iVCll av 01 
npo<; uva,,[OAU~ 0CP10A180l wu Vardar-ASlOD KCll Ol npo<; DU<Jlla~ 0CP10A180l "[ou BOUP1
vou-I1iVDou:08pu<; aVT]KOUV <J£ §;yav Ioupa<JlKO CDKEaVO, nou ~pl(JKo"[av <J"[a BA 'IOU 
11n£lPCD"[lKOU I1£AYOV1KOU "[£IlUXOU~ T] UV aVT]KOUV (J£ OlaCPOP£"[lKE~ WK£UVLE<; A£Kav£~ 

nou ~pi(JKOV,,[UV BA KCll N~ Tl1~ I1£AUYOV1KT]<;, aVTI(J"[Olxa. I1pOK£lIl£VOU va Dl£P£UV11
80Dv "[£Wla Y£CDouvalllKa 8£Ila'IU siVCll anupuh11"[l1l1 XPT]<Jll naAalOllaYV11"[lKcOV 6£00
IlEw.ov. 
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IToA.A.a naA.alOllayvrrnKa rmon:A.E<Jlla1a dvat nA.EOV ola8E<Jllla yta nc; ScOVEC; 'D"]C; 
ITEA.aYOV1K~C; Kat rou A~lOl), EhE <J'W vono 11111110" EhE <J'W POpElO. L111 IlEA.E'D"] 1CDV 
oqnOA.1S())V 111C; XaA.Kl01K~C; (ScOv11 A~lOl»), 0 Edel et. al (1991/1992) anEoEl~av on 01 

po pElO1 EA.A.11V1KOi Oq)10A.1S01 nrtpou<Jlasouv noA.Me; OlED8DVCJE1C; EnavallaYV11n<J11e;, 
nOD anOOlOOV1a1 <JE MWOSffilKa Kat KatVOSffilKU yEyOV01a. H l<JXUP11 KatVOSCD1K~ 

Enavallayv~n<J11 nOA.A.Ec; CPOPEC; EllnooiSEl 111V EllcpaVl<J11 '[ou np0<Java'WA.l<JlloD 1CDV 
npCD1apX1KWV MWOSCD1KcOV <JUV1<J1())<JcOV (LX~lla 63). ME PU<J11 aD1Ee; nc; naA.at01EpEC; 
EPEDVEC;, 01 Feinberg, H. et al. aVEA.apaV 111 IlEA.E1111CDV OCP10A.18CDV E7ItA.EYIlEVCDV nEplO
XWV 111e; pOpEWe; EA.A.aoac;, KaScOC; Kat 1CDV <JUVOOcOV '[~Ue; lS11Il<i'rCDV. 

M£1p~<JEle; <JE 1E<J<JEPlS 'W7WSWiEe; <J'D"]V XEP<JOV11<JO 111C; Ka<J<JavopO,{;, nOD 
nEplA.allpaVODv pillow lavas Kat <JUV0oa. lSl1llma anOOElKVDODV on 11 K0plCl. 107ItK~ 

llaYV11nK~ <JuVl<J1cO<Ja (D:::47.6°, 1=47.1°, a95=8,3) npOEPXE1al ano Enavallayv~n<J11. 

LDYKPlvoIlEV11 IlE ne; <JUVl<J1cO<JEC; nOD PPEG11Kav <J10V ypavi'D"] '[11C; L1S())viae; £OE1~E on 
aD~ 11 <JUVl<J1cO<Ja EiVat 7It8avo va anoK~811KE Ka1a 111V 10noGE111<J11 'WD ypavi'D"] <J'W 
HcOvmvo. Eni<J11C; otaKpivE1alllia naA.at01EP11 <JDVl<J1w<Ja (D=325.40, 1=34.1 0, a9S= 18) 
<J1a lS~ lla1a 'D"]C; nEplOX~e; 'D"]e; Ka<JoavopO,{; 11 onoia dVat napOD<Ja Kat <J10DC; 
OCP10A.180ue;. AD~ 11 olED 8'0 VOTj 7l:l8aV01a1a anOKn1811KE Ka1a 10 AVCD IODpa<J1KO
Ka1CO Kp111l01KO. EnmMov <JUYKpi<JE1C; IlE ne; OlED81)V<JEle; nOD ppE811Kav <J10UC; 
OCP10A.180De; A~1OD-XaA.K101K11e; Kat B01)P1VOD OElXVODV on 11 HCDKatV1K~ 

EnavallaYV~ll<J11 Eivat aDIlCPCDV11 Kal <Jne; 0'00 ScOVEC; EVcO 11 naA.at01EP11 <JUV1<J1cO<Ja 
EV10nisE1at n10 <JnaVta (ITivaKEC; 5 Kal 6). 

:r.XTt~a. 61: TEKrov1Koe; xap111e; 'D"]e; IlEA.E'WUIl£V11e; nEp1OX~C; (Feinberg, H., et al. 1994). 
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-+----;'i'<IF os 

\ ....,..
\ 

PLF VA 

~X'T1J1U 62: LlLaypa)..q.lwlU ano!-Layvi]1:tcJT]s ana !-LETpT]CJELS nOD Eywav CJTO l1aA-LOUpL 
(avOLKToi KUKAm: npopOA-T] CJTO KaTCt.xOpUq>O cntnEOO, KA-E1CJToi KUKA-OL: npopOA-T] CJTO 
OpLSOVTlO cninEoo) (Feinberg, H., et al. 1994). 

~xi1J1U 63: a) ~n::pGOypaq>LKEs npopoMs TCDV EVOUX!-LWCDV OlED8uV0ECDV nOD ppE8TlKaV 
CJE TECJCJE:P1S nEplOXEs CJTO l1aA-WUpL, npw Kat !-LETa TTl olop8C00T] KA-1CJT]s. b) ~TEpGOypa
q>1K"l1 npopoA-~ Tlls MECJOSC01K~S 0DV1CJTcOCJas· 
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0taTJ IIEpLOxTi 

nUAtOU Dl 

PLF <DAuaX,11<; ITaAlOUpioll 

PLR <DAua)''l<; ITaAlOupiou 

PAL Pillows IlaAlOupiou 

PLI Pillows IlaAlOupiou 

M€OTJ Ttun 

Fold Test: K[1K2=0.24,F(6,6)5%=4.28 

XUA.Kl()1I01 Kal Bali PlVOC, 

SKA I,TPW/lUTCOOl1<; rcx~~po<; 2:Kpa 

SKB LTPW/lUTCOOTj<; r u~~po<; LKpa 

ORE ru~ppo<; flpmoKuaTpou 

GO LTPW!-taTCObl1S ra~ppos r01Jfl£VlaOas 

AET Schlieren ASTopuxm; 

KRC Aa~wT6AI8oS TuW AOq>WV KparcQ 

KRD <DA€~ES TWV M<p(J)v Kpuna 

MO r pavh'lS Movorcrlyaoou 

Mtan Tl/lTi 

Fold Test: K[1K2=0.15,F(12,12)5%=2.69 

r.UVO/..lKTt ll€O"Tl nlln Tnc; (JUvloTwaue, Yla Ttl V£VOUlll£OTl 

6EPJ..lOKpUaiu (EKTOC; uno TO. ()EOOIl£Va 'tall MO) 

Fold Test: K1/K2=0.15,F(20,20)5%=2.12 

N 

15 

3 

14 

9 

4 

8 

18 

9 

4 

8 

8 

4 

10 

7 

11 

D~ 

224 

205 

220 

232 

220 

51,1 

42 

29,5 

78,7 

46,3 

85,9 

35 

56,5 

52 

47,7 

I~ 

-51,3 

-55,1 

-30,6 

-55,9 

-48,6 

43,7 

44 

39,2 

46,4 

57,6 

44,2 

40,3 

25,2 

46,9 

47,7 

Ds 

243,2 

260,7 

229,7 

271.9 

247,2 

62,1 

66,3 

188,6 

89,3 

39,8 

151,1 

42,8 

63,2 

64,4 

Is 

-55,7 

-75,9 

-14,3 

-49,1 

-50,4 

-6.9 

-11,9 

49,8 

49,2 

28,3 

56,5 

-17 

13,3 

28,1 

K 

79 

64 

29 

17 

35 

8 

8 

8 

9 

25 

57 

36 

8 

9 

25 

4 

28 

4 

a95 

4,1 i 
12,4 I 

6,9 

10,7 

15,8 

34,2 I 
I 

17,5 

11,8 

15,5 

14,1 

6,5 

8,3 

28,3 

16 

12,4 

36,3 

8,8 

25,7 

I 

I 

I 

IIivflKac; 5: L:uvlcHcOcm; €VOlal-u:;cH1C; 8€p/-l.OKpacriae; ano<ppa~lle; (Feinberg, H., et al. 
1996). 

L:·WV llivaKa 5 ava<p£pov·rCtl Ot n/-l.E.e; D KCtl I nou npOlcD\jfave an6 naAalO/-l.aYVllnK£e; 
}.LeMlec; (Jne; ava<pepo/-l.evee; wn08EeJlec;. 0 xapaKlllPlCJ/-l.OC; 'tOue; (Jav " evOta/-l.Wlle; 8ep
/-l.oKpa(Jlac; ano<ppa~llC;" dvCtl (JUfl,~al0C; /-l.e 'tOv xapaKTllplCJfl,6 TllC; /-l.ayvi]n(Jlle; (Jav 
"e1rCtva/-l.ayvi]ncnl" Kat at n/-l.£C; elllpe~mcOvouv Tllv KaLVo~(j)tKi] npoEAeu(Jll· 
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0E()ll 11f:PlOytl N D. I. Ds Is K a95 

nUALO'UDl 
<DAuams 

PLF I1UALOUpiou 9 325,4 34,1 321 50,4 7 18 

XUAKLOLKtl Kat BOUPLVO~ 

<DM~£S 'TCOV A6<pcov 
KRD Kpcma 5 257,6 63,1 64,8 51,6 12 18,2 

SO ru~~pos L:6vtUs 3 3L8,2 35,7 3L6 -L3,3 10 25 

ru~~pos 
ORE npatOKUa'TpOU 4 338,8 42,1 236 34 68 8,5 

<DuUcbbE1S <pAt0£s 
EY Eu~cbv(J)v 3 329,8 62,6 339,6 28,6 88 8,6 

Ae50llEVU ltOU EXOUV ATI<raci ltUAatO'T£pU 
UltO Edel et at (1992) 

Ka 9-10 9 129,5 -24 33 10,5 

Ka57 13 313 53 24 8 

Ka 59 5 157 -57 88 8 

Ka60 Ll 322 11 48 11 

Ka 17 II 306 22 30 8 

Ka58 LO 319 41 45 7 

Gr22 6 321 33 43 LO 

Gr43 8 312 39 177 4 

Gr44 7 322 23 50 8,5 

Gr 47-48 7 316 12,5 23 19 

Gr50 6 150,5 -2L 33 12 

:EUVOAlKlJ IltO"q nll'\ 'tTlS O"UVlCi'tWO"US 
"(LU Tllv mVTlA11 a£PIlOKpUO"tU 

alt6<ppu~1]<; 16 318,7 36,5 16 9,5 

IIivClKClS 6: LDvwTcD0£s D'Vlllvi]s 8cP!lOKP(tCJio.~ o.rr6cppo.~1l<; (Feinberg, H., et aL 1996) 

AVTicHOtxo. CHOV TIiVo.Ko. 5, o.Vo.CP£POVTUl 01 Tl.!l£<; D KUl I "flO. ns "U\jfllA£~ 8£p!l0
Kp0.0ic~ o.rr6cppo.~1l~" rrOD o.VT10TOtXOUV CHllV rro.Am6T£Pll CJUV1CHcDCJa. 

An6 Tll aD')'KPWll HOV buo mvaKCDV £iVUl cWPo.v£s 6n c,"VcD 11 KmVOsCD1KT] 
wo.va.!la.yvi]nCJll £!lcpa.ViS£TUl 0c 6A£S n~ rrcplOX£<; b£l"f!la.TOlvll\jfia.<;, 11 M£CJOSCDlKT] 
£I.!CPo.ViSCTUl 0£ !l£P1K£<; c';' o.UTcDv. 

Enol-!£v(J.)~, "flO. va. CJDI-!nAllPUl80uv KUl yo. ~cA nCD80uv 'W o.noTcA£01-!a.TU a.uTa, 
a.nocpa.mCJ1:11Kc 11 rr£po.LT£pUl !lcA£Tll b£l')'!laTUlV ,.m6 ns 8£0£1<; Ac'[opaXll, Ko.AAibpof,lO, 
BOUpLVO, K£bpo, <I>pa,),!lo. L!lOK6~OD KUl KTll!l£vll I-!£ CJT6xo Tllv m8a.vi] £!lCPavlCJll Tll~ 

M£()OS(J.)lKi]~ CJDVl()'[cDCJa.s· 

OnCD~ npO£KU\jf£ o.n6 Ta. o.1COT£Iv£CJI-!Um '[ou K£cpo.AUioD 4, 0'[1<; n£pWCJ6Tcp£<; 1C£pl
nTcOCJ£l~ UD'[6 bE'\' T]'[o.v K('Hop8CDT6. 
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I:YMIIEPAI:MATA
 

H naAalOllayvrrnJd] 1l£A£'r11 'rCDV OCPlOAi8cov (HOV EAAabtKO XcOpo EXa bcOCJ£l 
mwavuKa. ano'r£A£CJ/lam, comoCJo acpytva noAAa. CJ11/lda avmDa. "{ta m:panEpco 
Epwva. 

'Lm bd,,{lla'ru nOD XP11CJt/lOnmyt811Kav m11v napouCJa btn:ACDllauJd] Ep"{aai.a 
Ecpap1l0CH11KE Ilia CJ£tpa ano /lEAE'rE<; llaYV11uKyt<; 0puK'rOAo"{ia<; Km Ilia CJ£tpa. nAytpou<; 
ano/layvytuCJTj<; /lE EVUAAaCJCJO/l£VO n£bio. 'Oaov acpopa. ma ano'r£AECJllam T11<; 
/laYVTjuKyt<; OpuK'roAo"{ia<; 01 /lE'rpTtCJa<; T11<; anoKT11CJTj<; tCJ08EPlltJd]<; napa/lEVouCJa<; 
/layvytnCJ11<; (IRM) bdxvouv Ka8apa T11v napoDCJi.a /layvTj'riTTJ co<; ~aCJlKO cpopEa 'r11<; 
f·.lCt.yvyt'rlCJ11<;. Au'ro Eivm Ilia aacpaAij<; npoun08ECJ11 "{to. T11v anoD11CJ11 ac;tomCJ'rcov 
anO'rEAECJ/la'rcov. QCJ'roCJo Kma TTJ bla.pKEta 'rTj<; uno/layvytnaTj<; OptCJ/lEVa Ec;' amcOv 
(AET4-A, AET7-B, AETlO-A, AETll-A) E/lCPavi~ouv aUC;TjCJTj 'rTj<; /layvytnCJ11<; /lETa. 
ano Eva KpiCJl/lO nEbio nEpinoD 600 Oe. H CJU/lnEptcpopa. aD'rTt bEV KaTEmll 8uva'ro va 
EPllllvEU8d. H IlECJTj btEU8uvCJll 'rCDV ba"{/la'rCDv nou EbCOCJav ac;tonlCJ'ra anO'rEAECJ/lam 
Eivm: 

Mean Direction 
Dec Inc I R k A95N 

46.2° I 8.38 14.9°9 41.5° 12.86 

Kat CJDVTj"{OpEi aE Ilia Katvo~cotJd] npoEAEDCJll onCD<; avacpEp811KE ytbll a'rO KEcpa.AatO 5 
"{to. a.AAOD<; CJXll/lanCJ/lOu<;. EnoIlEvCD<;, OU'rE CJ'ra vEa b£iYlla'ra nou IlEAHTtCJa/lE yt'rUV 
8uvmov va uno/lOvcOCJOUIlE 'rTj MECJO~CD1Jd] CJDYlCJ'rcOCJa. Eivm cpaVEpo O'rt amo 'rO 
npO~Alllla npEnEt va napaKallCP8Ei /l£ EK'rEm/lEvTj 8a,,{lla'roAll~fia CJDVOb£UOIlEV11 ano 
AEmO/lEPTt 'rEK'rOVtJd] /lEAETll 'rcov CJX11llaUallcOV CJE VEE<; nEpwxE<;. 
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