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MPOAOIOZ

H dimmAwpartiky autr] gpyacia Pou avaTtédnke atmd Tov kabnyntry Tou
TMAMaTog  Mnxavikwy  Opuktwyv  [épwv, Kupilo Xpnotidn [ewpylo Kal
EKTTOVNONKE OTO £PYACTAPIO TTETPOAOYIOG KAl OIKOVOMIKNG YewAoyiag. H epyaaia
EXEl WG QVTIKEIUEVO TNV KOTAOKEUR €vog  dlaypduuarog TTT (xpodvou -
BePUOKPATIOg - OPUKTOAOYIKWYV PETAOXNMATIOPWY) a1td dpylAo Tng Aiyivag Kai n
XPON TOU yIa TNV EKTIKNON TwV cuvBnNKwv £€Wnong dOKIWiwy.

2TO OnNUEio autd Bewpw UTTOXPEWOT] HOU VA €UXapIoTHow Bepud dAoug
00o0uUG BonBdnoav oTnv €KTTOVNON TNG TTAPOUCAS EPYOOTIAg Kal IBIATEPWS TOV
emBAETTOVTA KABNYNTA yia TNV KaBodrynor Tou Kal Tnv BorBeia Tou o€ KABE
@aon tng dnuioupyiag Tng. Etiong, Ba nBeAa va suxapioTiow Tov KABnynth
KUpio Mepdikadton BaaoiAeio kail Tnv Ap. N'ewAdyo, kupia Pemrouokou Eutuyia yia
TNV TTOPOUCIia TOUG OTNV €EETACTIKY ETTITPOTI AAAG Kal yia TIG TTAPATNPNOEIG
Toug OTnv BeAtiwon TNG epyaciag. Akdua, Tnv utrowneia d1IdakTwp Makpn
Maywva yia Tnv avekTipntn Bondeid Tng KABe @opd TToU TNV XPEIAOTNKA OAAG
Kal Tov uttown@io OI0AKTwP Tplavia@uUAAou [ewpylo yia TIG TTOAUTIMEG
UTTOOEICEIC TOU YIa TNV €TTITUXH OAOKAApwON TNG epyaoiag. Etriong, dev TTpéTTel
va TTapaAeipw va euxapiotiow Tnv Ap. Christine Shrinner yia Tov xpdévo TTou
MOU aQIEPWOE OTIG ETTIOKEWEIG TNG OTA XaVIA divOVTAG HOU XPHOIUEG OUUPBOUALG,
KaBwg Kal Tov £€AdeA@O pou Kpouoka NIKOAQO yia TNV onPavTIKR UTTOOTHPIEN
aAAG Kal GAoUG TOUG PIAOUG Pou Yia Ta dPop@a @oITATIKA Xpovia.

TéNog, Ba ABeAa va euxapIoTOW EEXWPIOTA TOUG YOVEIG POU yia Thv
auépIoTn NBIKA Kal UAIKA cupTtapdoTaon Katd Tnv dIAPKEIA TwWV OTTOUdWVY HouU

KaBwg TiTroTa eV Ba ATAV EQIKTO XWPIG AUTOUG.
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KE®AAAIO 1.

EIZArQrH

1.1 ZKOTroGg TNG Epyaciag

O okomég TnG epyaoiag eival n Kataokeur dlaypduuatog Xpovou -
BepUOKPATiag - OPUKTOAOYIKWYV PETAOXNMATIOPWY aTTd dpyiAo Tng Aiyivag (time
- temperature - transformation - TTT diagram) kai n xprion Tou yia TNV €KTiKNON
TWV CUVONKWYV £€YnNong KEPAPIKWY BOKIYIWY TNG MEONG ETTOXNS TOU XAAKOU aTTd
TNV id1a TTEPIOXT).

To apyiké deiyua A61, T0 OTT0i0 ATTOTEAEI TNV TTPWTN UAN TWV KEPANIKWYV
TNG €TTOXNG TOU XOAKOU TTOU €EETACANE ATTOTEAEITO ATTO TA TTAPOKATW OPUKTA:
xoAadia, TAayiokhaoTto (AaBpadopitn-avdeaivn), K-aoTplo, BIOTITN, KEPOOTIARN,
QOBEOTITN, OMEKTITN Kal TTAAUYKOPOKITN. META TNV €Wnon Tou o€ BEPUOKPATIES
armé 700°C - 1050°C kai oe OIAQOPETIKA XPOVIKA dlaoTAuaATa, N XPnon tng
MEBODOU TNG TTEPIBAACIPETPIOG OKTiVWV-X £€D€IEE TNV TTapouadia Kal GAAwvV
OPUKTWV OTTWG aiyatitn, Aapvitn, MeAiNIBou, avopBitn kal opBdkAacTou.
Tautdxpova kal Pe augnon Tng Bepuokpaciag kal Tou Xpovou Bépuavong
oplIohéva ammd Ta apPXIKA OPUKTA egagavioTnkav (TTAayiokAaoTo, K-aoTpiog,
aoBeoTiTNG, BIOTITNG, OMPEKTITNG, TTAAUYKOPOKITNG Kal KEPOOTIABN). Ta 7 KEPAUIKA
TTOU CUYKPIVAUE TNV OPUKTOAOYIO TOUG pE Ta TTpoidvTa Tou dciypaTtog A61 ATav

10 £§NG: KP62, KP2-15, K40, K45, K32, K17, K11.



1.2 Mia oUvToun ICTOPIKA avadpoun

H kataokeury SOMIKWY UAIKWV UTTAPEE N OeUTEPN KATA OEIPA TTPWIYN HOPYN
Biounxaviag TTou aveETTTuEE 0 AvBpWTTOG , WETA TN YEWPYia.

Mpiv ammd trepitrou 5000 xpdvia, OTTOU Kal XPOVOAOYEITal TO TTAAQIOTEPO
owlbuevo Ogiyua, ol avBpwtrol otnv TrEPIoX TG Meootrotauiag €ixav
avakaAuywel Tnv uéBodo TNG €wnong woTe va KaTaokeudldouv ToupAa atrd
TTPWTEG UAEG TTou €€dpuccoav atrd Tnv yn. Me tnv péBodo auth katdgepvav va
TTapdyouv dOMIKA UAIKA, Ta oTroia ATav okAnpd, avOekTIK& Kal KaAaioBnta oTtnv
oyn.

2UVETTWG, N KATOOKEUN OOWIKWY UAIKWV aTTO QUOIKEG TTPWTEG UAEG
gekivnoe atmo tnv apxaidtnta. H avamrugn twv peBddwv KAaAANIEPYEIOG TNG yNG
0driynoe o€ aAhayn Tou TpATTOU {WNG TWV aVOPWTTWYV. ZUYKEKPIYEVA ETTAWAV VA
(ouv oav vouddeg Kal apxlioav va avalntouv Tnv HOVIPN €yKataoTaon o€
€UQOPEG TTEPIOXEG ONPIOUPYWVTAG KOIVWVIEG HE OKOTTO TNV KAAAIEPYEIQ TNS YNG.
AUTO gixe oav atToTEAEOUA va dnuioupynBei N avAykn TG JOVIUNG OTEyaong, TNG
TIPOOTACIAG ATTO TA KAIPIKA QAIVOUEVA KAl TOUG £XOPOUG Kal TNG aTToBAKEUONG
Twv oodlwv Toug. ETTopévwg, n avdaykn yia dOuNon avOEKTIKWY KTIPIAKWY
KOTOOKEUWV €iXE WG QUOIKO emmakdAouBo Tnv avamrtuén Tng TEXVNG TNG
KATOOKEUNG DOMIKWY UAIKWV.

Me Tnv TTAPOodOo TWV QIWVWV KAl TRV TTOMITIOWIKN €CENIEN N TEXVN auTh
ouveXwg eEeNlcooTav. Oa oTtaBoupe OPwG oe dUO yeyovoTa OTaBPoUS TNnG
I0TOPIOG OTa OTToIa OQEIAETAIl N OAPOTWONG TTPOOOOG OTNV KATAOKEUH OOMIKWV

UAIKWV OTO PJEYAAUTEPO PEPOG TNG.



A H Biounyavikn emavdoToaon

H peyadAn aAhayni otnv TTapaywyr] UAIKWY €TTAABE pe TRV avakdAuywn Tng
atpounxavig atd Tov James Watt 1o 1796. Méxpi o 1850 o1 atpyopnxavég eixav
BeATiwOei Kal ul0BeTNBei 0TV TTapaywyik dladikacia Oivovidg TnG HeEYAAn
wOnonN. ZUVETTWG , JE TNV eKPIOPNXAVION TNG TTapaywyIkAG d1adikaciag EeKIVAEI

N Madikn TTapaywyn 1o aVOEKTIKWY KAl TTIO OUOIONOPPWY OOMNIKWY UAIKWV.

A H emoTnUoVvIKA £TavdoTaon

To 1985 o W.K.Rontgen avakoAUTITEl TIG OKTiVEG X TIOU OUCIAOCTIKA
atroTeAEl  TO €QAATAPIO yIa TNV aAPatwdn TTPO0d0 TNG TTAPAYWYAS OOMIKWV
KEPAMIKWY. ZUYKEKPIYEVA, ME TIG akTiveg X Atav duvatov TTAéov  va
TTPOCOIOPIOTOUV TO CUCTATIKA TTOU OTTOTEAOUCQV TIG TIPWTEG UAEG KATI TTOU dEV
MTTOpOUCAV VO KoTaoTHoouv duvaTd Ta MIKPOOKOTTIA TngG emmoxAg. Me Ttnv
TPOOdO TNG ETTIOTAMUNG, ONUIOUPYABNKE TO TTETPOYPAPIKO MIKPOOKOTTIO , €va
Opyavo TO OTTOIO ETTETPETTE TNV MEAETN KAI TAUTOTTOINCN TWV KPUOTAAAIKWYV UQWV
T600 OTIG TTPWTEG UAEG 600 Kal oTa TEAIKA TTpoidvTa. H PeAETN Twv dla@dpwv
MIKpOdOUWV gival €EAIPETIKAG onpaciag O10TI TTAvw O QuTEG OTnpidovTal Ol

OIAPOPES PUOIKEG 1I010TNTEG TWV UAIKWV.



2ZUVETTWG , Ta dUO auTd yeyovoTa odriynoav oTn ouleugn Tng piounxaviag
ME TNV ETTOTAMUN AVOQEPOVTOG ECAIPETIKA QTTOTEAECHOTA OTNV  TTapaywyn
OOMIKWYV UAIKWYV, OTTWG :

A BeAtiwon Twv peBOdwV  EApavong Kal €wnong AOyw Tou KAAUTEPOU
eAéyxou Tng Oladikaoiag dlayéoou Tou TTponyouuevou  €EOTTAICUOU
TTOPAYWYNG .

A Fuokeuaoia Twv TTPOIOVTWYV VIO ATTOCTOAN.

A AmméAuTa avBekTIKG TTPOIOVTA.

1.3 Tagivounon SOUIKWYV KEPAMIKWY

Mpiv aoxoAnBouue Pe Ta TEXVIKA KAl TA ETTIOCTAPOVIKA XOPAKTNPIOTIKA €ival
ONMAvTIKO va TIAPOUCIACOUME ME MIa €uplTEPN MaTIG Ta TTPOIOVTA  TTOU
atroTeAoUV TNV OPAdA TTOU ATTOKAAOUME "OOMIKA KepAMIKA". Ta va yivel autd
KatavonTo Ta TTapouciddoupe OAa o€ pia Aiota Tagivounong, 6TTwg QaiveTal oTov
Mivaka 1.1. OuoIaoTIKA €XOUME TEOOEPIG CEXWPIOTEG OMADEG TTPOIOVIWV TIG
OTTOiEG €XOUME UTTODIQIPECEl OUPQWVA PE TN PEBODO TTapaywyng, TNV TEAIKN

XPron n Tnv opoAoyia.



. TOYBAA
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Mivakag 1.1 Ta&ivéunon douikwv KepauiKwv mpoidviwy.




2€ OAa T TTPOIGVTA TTOU AVOPEPOVTAI TTAPATTAVW, UTTAPXOUV XPWHATIKEG
dlagpopéc. Ta Baoikd XpwuaTa €ival TO KOKKIVO KOl TO AEUKO avaAoya HE Tnv
apxIKA TTPWTN UAN. QoT1600, OTa TTPOIOVTA CUVAVTANE OAOUG TOUG TOVOUG TWV
OUO AUTWV XPWHATWY AOYw OdIOPOPETIKAG oUCTAONG KOl OIAQOPETIKWV

d1adIKaCIWV YNnoiuaTog.

1.4 KaTtaoKeur TwWV SOMIKWYV KEPAMIKWYV

Ta kepapikd kaTaokeudoTnkav atmd yia dpylIAo NQAICTEIOKNG TTPOEAEUONG
Tou amravtd otnv Aiyiva. O1 1810TNTEG TwV apyiAwv TTOU aTTaITAONKAv yia Ta
KEPAMIKA auTd TTepIAaPBAvouV TNV IKAvVOTNTA va dIOUOPPWVOVTAI 0€ KAAOUTTI
VO Pop@oTIolouvVTal O éva OXAMO TO OTToI0 dIATNEEITAl XWPIG TTapapNopPwaon
KaTd TO OTEYVWHA KAl TNV €Wnon Xwpig va XAavouv Tnv avroxr Toug otav
MeTaBAANOVTAI OI OPUKTOAOYIKEG PACEIG TOUG PE AUENOoN TNG BEPUOKPATIaG.

H &iadikacia T1TOU akoAouBnBlnke yia TNV TIAPACKEUN TwWV OOMIKWVY
KEPAMIKWY TTOU avaAUuoape gival n €¢1G: H apxik dpylAog BpuupaTioTnke Kai
opoyevoTroInenke. "Yotepa, 10 Ociyua dlaxwpioTnke o€ dUo TunRuata (MépN)
TIPOOTEBNKE ATTIOVIOPEVO VEPO KAl OKOAOUONOE avAuIgn Kal OTn OUVEXEI
Bépuavon. H emetepyacia TG O€éppavong Cekivd UE TNV OQAipeEcn Tou
TTPOCPOPNUEVOU VEPOU Kal TNV ¢rnpavon Tou UAIKoU. Ta &npapéva OouIKA
KepauIka €ionxOnkav og kal BeppdvOnkav oe Bepuokpaacia 700, 750 , 800 , 850
, 900 , 950 ,1000 ka1 1050°C yia Ta avTioToixa Xpovika diactriuata 30 AeTTTd, 1

wpa, 3 WPEG, 6 WPEG, 12 WPES Kal 24 WPEG.



KE®AAAIO 2.

FEQAPXAIOAOTIA

2.1 Eicaywyn oTn yewapxaioAoyia

H TrpoioTopiKA apxaioloyia, avtAei OAa Ta Bacikd dedouéva NG YE TNV
avaoka®n. ‘Etol kdBe apxaioloyikd TpoPAnua gekivd wg TTPORANUa TG

yEwapxaloAoyiag.

H yewapxaiohoyia wg n avdAluon Tou OUVOETIKOU UAIKOU Twv
QPXAIOAOYIKWYV  €UupnuaTwy, OnAadr, Twv INPNATWY KAl £da@WV Kal Tou
TePIBAAAOVTIKOU TTAaICiou TTou evrdooeTal pia B€orn, dnAadr, Tou @QuUOIKoU
TOTTiOU, OEV PTTOPEI va TTapd va aTTOTEAEI BEPEAIDES KEINEVO TTAVW OTO OTTOIO

Ba TTPETTEl va oTNPICETAl OTTOIOATTOTE APXAIOAOYIKI) EPUNVEIA.

Ta apxaia olkodouiuaTa XpovoAoyouvTal aTrd Ta AVTIKEIMEVA (KEPAMIKA,
vopiopata KATT) TTou BpiokovTal OTIG atmoBEéoelg (QUOIKA 1ICRuaTa) EViOg TOUG.
ANG TG pTTOpOUNE va atro@avBoupe yia TNV nAKKia piag ammébsong kai kat'
aKoAouBia yia TO OIKOBOUNUO OTO OTTOI0 TTEPIEXETAI AV OEV YVWPICOUPE TTWG
Bpédnkav ekei autég ol ammoBéoelg; To KPIoIJo €pwTnua OTO OTT0I0  HIX
YEWOAPXAIOAOYIKA MEAETN TTPETTEI KOTAPXHV VA OTTaVTACEI, €ival TTwG Bpédnkav
OTn OUYKeKpIgévn B€on ol ammoBéoeig. Na avaAloel Kal va epUnNveUOEl TIG
OladIKaoieg WE TV OTIoI0 CUCOWPEUTNKAV KAl VO KATOVOAOEl TIWG T

QPXAIOAOYIKA €UPAPOTA €XOUV €TTNPEAOTE aTTd auTES TIG dladikaoieg. MTTopei,

7



yla TTapadelyua, ol atrobéoeig va £xouv avadiavepnBei atrd Tnv apyn dpdon Tou
vepoU TnG Bpoxng, va éxouv tapacupBei ammd pia Aactroppon 1 va £xouv
amoteBei ammd Tov AveRo. ZUVABWG TO PEYOAUTEPO TUAMA TWV APXAIOAOYIKWY
ammoBécEwV €ival avOPWITIVEG KATOOKEUEG ME TTPWTN UAN QUOIKA 1IAuaTa
(&atreda kal ToiXOl aTTO AGOTIN, WOI TTAIiVOOI KATT), Ta OTTOia OTn OUVEXEID
amooapBpwvovtal oTadlokd Kal  OTn  Ouvéxela evia@ialovral. 2e  AAAEG
TTEPITITWOEIG Ol ATTOBECEIC TWV ETTIXWHATWOEWV Kal 1I00TTEOWOEWY OAAG aKOuN
KAl QuTWV Twv d8atrédwyv atrd AAoTIn TTPoEPXOoVTal ATTO TIG AVOIXTEG TTEPIOXES
€VOG OIKIOPOU, PE ATTOTEAEOUA APXAIOAOYIKA UAIKG aTTO TOV EEWTEPIKO XWPO va
EI0EPXOVTAI OTOV E0WTEPIKO Xwpo. OAeg o1 TTapatrdvw diadikacieg Ba TTpETTel va
TTEPIYPAPOUV KAl VO EPUNVEUTEI N OXEON TOUG PE TA APXAIOAOYIKA €upruara.
BéBaia, n ouvageia Twv apXaIOAOYIKWY EUPNUATWY UTTOPEI PEPIKEG POPES VA
dlammoTwOei amd TNV KABAuTd MPEAETN TOug, OAAG Kal TTAAI Ba  Acitrel pia
OuVIOTWOO TNG CUVAPEIOG TTou deV €ival AAAN atTd TO CUVOETIKO TOUG UAIKO, TO
xwua. Eival aAnBeia etriong o011 ouxva dev cupPaivel KATI TTOU VO avaTpETTEL Jia
Kavovikfy akoAouBia, aAAG dev gival OTTAVIEG KAl O DEUTEPOYEVEIG XPNAOEIS A N
Tapdxwon Kal aAloiwon atmd QUOIKEG 1 METOYEVEOTEPEG QAVOPWITOYEVEIG
dladikaoieg. TETOIO QAIVOPEVA QVAPEVETAI VO AVTAVOKAWVTAI OTA EUPHHUATA, AAAD
O¢ev gival TTavTta £€101. Kal TEAIKA TTAVTA TTOPAPEVEL TO EPWTNUA TNG TTPOEAEUONG
TNG KUPIOG PAlag TNG avaoka®ng, OnAadrn, Tou Xwuatog. AKOPN Kal n
xpnoigotroinon peBddwv amméAuTng XpovoAdynong, dev aAAAlel TTOAU TO apyIKO
TPORANPA. O1 QUOIKEG dIadIKATIEG TTOU ETTNPEACOUV TA EUPHUATA ETTNPEACOUV HE

TOV id10 TPATTO Kal Ta UAIKA TTOU XpOovoAoyouvTal.

Ocov  agopd OTIC  TIONITIOMIKEG  TTEPIOOOUG  €QAPUOYNG NG



YEWAPXAIOAOYIKAG avaAuong, 600 TTNyaivouue TTIO TTIoOW OTnV TTpoicTopia Ta
Tpdyparta BeATiwvovTtal paydaia, 10iwg OTO TTAQICIO AVACKOQWY €UPUTEPNG
onuaciag. AKpIBWG €TTEIBN 01 TTANPOPOPIES aTTd Ta eUpANATA Eival AiyOTEPES Kal
0l QUOIKEG OlOdIKACIES TTIO €VTOVEG, €iTE AOYyWw TNG PEYAANG XPOVIKAG DIAPKEING
atré TN OTIYMN TNG atréBeong €wg ONUEPQ, €iTe AOyw TNG EPANEPNS GUONG TWV
AVOPWTTIVWYV EYKATAOTACEWV OTIG TTEPIODOUG QUTEG, N YEWAPXAIOAOYIKA HEAETN
TWV aTToB€0EWV Bewpeital TTPWTAPXIKNAG onuaciag. 'ETol €xel yivel katavonTd ot
XWPIG TN yvwon Twv atmoBécewy Kal TNG oTpwuatoypagiag, givar aduvaTo va
SIaTTIOTWOEI N TTPAYHUATIKA CUVAQEIa KAl SIATAEN TWV APXAIOAOYIKWY EUPNUATWV.
2TIG I0TOPIKEG TTEPIGOOUG TTOAAG EPWTAMATA ATTAVTWVTAI KAl XWPIG avaoKagn.
‘Evag apXaloeAANVIKOG vaOG TTOU OTEKETAI EUPAVWIG UTTEPAVW TOU £OAPOUG
QKON Kal OARUEPA N Jia KAaAd diatnpnuévn BulavTivr) eKKANCia, TTPOQavVwWS dev
XpelddeTal TN ouvOPOUR TNG YEWApPXAIOAoyiag 600V agopd OTnV €pUNVEIa TNG
dnuioupyiag TG Kabauto B€ong. Ouwg Kal autd Ta OIKOdOUNRUATA TTOANEG POPEG
KpUBouv TTOAAEG TTANpoO@oOpieG oTa BeuéNld TOUG i OTA UTTOAEiYPATO TWV
aTTOBE0EWV OTO E€O0WTEPIKO TOUG, I OTOUG TTEPIBAAAOVTEG Xwpous. Kdbe
UTTOAEIJUO €DAPOUG TTOU UTTOPEI VO CUCXETIOTEI UE T AEITOUPYIO TOU XWPEOU
MTTOPEI va dwaoel TTONUTIUEG TTANPOQYOpIEG. TETOIOU €idOUG TTPOOEYYIOEIG £XOUV
YiVEl PE ETTITUXIO O€ aPXAIOAOYIKEG AVOOKAPES TNG PWHATKAG KAl TNG HECAIWVIKAG

Eupwtng.

ATTO TNV GAAN N YEWOPXOQIOAOYIKI) €peuva TIOU OXETICETal PE TNV
avaoUuoTaon ToU QUOIKOU TTEPIBAAAOVTOG YUPW ATTO IO apXaIOAOYIKr) B€on gival
eupuTepa Oladedopévn. H TTAeupd autry TNG yewapxaiohoyiag oTtnpidetal oTn

MEAETN TWV QUOIKWYV ATTOBE0EWV O€ PIa BEon Pe TN BonBeia YEWUOPPOAOYIKWY,



ICNMOTOAOYIKWYV Kal BIOAOYIKWV OEIKTWY KAl T CUOXETION TOUG UE TNV AvOpwTTIvn
Tapoucia. Or O€ikTeG autoi avoAlovtal Kal €PPNVEUOVTAl HPE OKOTTO TNV
Kataypa@rn Twv TEPIBAAAOVTIKWY aAAaywV Kal Tnv Katavonon tng €&¢€EAIENG Tou
Totriou. Mg autd TOV TPOTTO €xouv OO0Bti OnNUAVTIKEG TTANPOYOPIES YIa TNV
aAAnAetTidpaon avBpwtrou Kal TTEPIBAAAOVTOG 0Tn didpkela Tou XpOvou, TIG
aAAayéG OTnV KAToiknon Kal TIG €TTIAOYEC OTN XPAON Kal TNV OIKOVOWia Tou
Xxwpou. Eivar evdekTikd 6T n  yewapxaiohoyia Tou TTEPIBAAAOVTOG  €XEl
TIPOCPEPEI ONUAVTIKEG TTANPOPOPIES YIA TNV €CENIEN 1I0TOPIKWY TOTTIWV OTTWG Ol
OepuoTTUAEG, n MNUAoG, To ApyoAikd TTedio, n Tpoia, o MapaBwvag, K.&. AKOun
KAl yia TOUuG apxaloeAAnVIKoUG vad, Oa nTav €UKTAiO va JTTOpoUCE va
dIaToTWOEI TTWG AKPIBWS ATAV TO QUOIKO TOTTIO €KEiv TNV €TTOXH, Qv €XEI
METARBANBEI TO avayAuo, TTOU ATAV OI KOVTIVEG TTNYEG VEPOU, TTOCO KOVTA MTAV N

BaAaooa ) KATrol0G BAATOG A Aivn KATT.

2.2 Opiopoi

H yewapxaioloyia oOTOV YEVIKOTEPO TNG OPICUO E€ival N €QapUoyn
MEBODWY, TTPAKTIKWY KOl EVVOIWV TwV ETMIOTAMWY TNG YNG yia Tnv €TmiAuon
APXAIOAOYIKWYV TTPORANUATWY. ATTO TIG YEWETTIOTAMES N YEWAOYIA, N YEwypagia,
n edagoloyia Kal n kKAipatoAoyia civar BepeAdeIG KAGDOI PE QVTIKEIYEVA TN
ANBO6o@aIpa, TNV UdPOCPAIPA KAl TNV ATHOO@AIPA TNG yng. ATTO Tov OpIouO,
Aoitrév, @aiveTal To EUPOG TOU AVTIKEINEVOU TNG YEWAPXAIOAOYIAS Kal oI TTIBavEG

Kateubuvoelig Tou pTTopei va AdBel avdloya pe 10 Bdpog Tou Ba doBei o€
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KAtTo10 a1Td Ta TTAPATTAVW ETTIOTAPOVIKA TTEDIA.

H yewapyxaioloyia wg €vvola XpnoIPoTToINenke yia TTpwTn @opd atrd Tov
Renfrew, 10 1973, o€ pia elcaywyikf Tou OIAAEEN 0€ CUVEDPIO TA TTPAKTIKA TOU
oTToiou dnuooIsUBnkav apydTepa Pe akpifwg autd Tov TiTAo (Davidson and
Shackley 1976). Katd Tov Renfrew (1976) o véog auTtdg €TTIOTNUOVIKOG KAGDOG
XPNOIMOTIOIET TN yVWOon Tou avAayAu®ou, Twv ICNUATWY Kal Twv £00QWV EXEl
TTPWTAPXIKO OKOTTO Tn MEAETN Tou TTAQIgiou  OTO oOTroio BpiokovTal Ta
apxaloAoyIKa eupriuata, onAadr, Tnv avadAuon Twv OUuVvONKWV Ol OTToiEg
Kabdépioav TOV TOTTO TNG OPXAIOAOYIKAG Béong, TO OXNUATIONO TNG WG
apXAIoAOYIKAG atméBeong kal Tnv €mmakdAoudn diatrpnon m™¢. H avaykn 1ng
TETOIOG TTPOCEYYIONG TTPOAABE aTTO TN OTAdIAKN WETABOAN TOU QAVTIKEINEVOU TNG
apXaIoAoyIKAG €peuvag. To povadiaio OTOIXEIO TNG apXAIOAOYIKAG avaAuong
TTOPEPEVE VIO PJEYAAO DIAOTNUA TO APXAIOAOYIKO QVTIKEIPMEVO 1 TEXVEPYO (artifact)
KaBwg Kal Ta oUVOAd TOUG, £€WG OTOU avAyVWPIOTNKE N onuacia tng dIATtagng
TOUG OTO XWPEO YIa va KatavonBei KaAUTEpa N avlpwtTivn cupTTEPIPopd. Opwg n
d1dTagn auth OTTWG OKPIBWG KATAYPAPETAI CAUEPA OE€ MIAa  APXAIOAOYIKN
avaokaen, gival ammotéAeopua TTARBoug TTapayoviwy, TO00 TTONITIOUIKWY 000 Kal
QUOIKWYV, Ol OoTToiol ouvTeAoUV OTO OXNMUATIONO Twv OTToBEcEWY  TTOU
EVOWMATWVOUV Ta apxalohoyikd ouvoAa (Schiffer 1987). 'Etol otadiokd apxloe
va divetal 101aiTEPN onPacia OTIS ATTOBECEIC KAl OTNV TTEPIYPAPL KAl EpUNVEIa
TNG OnuIoupyiag Toug. Av Kal Ol OpPXOIOAOYOl €ixav avOaTITUEEl TEXVIKEG
TEPIYPOAPAG Twv aTToBécEWy, €viouTolig Ogv  €ixav Tn duvarotnta va
EVIPUQPNOOUV O€ QUTEG KOl VA KATAVONROOUV TTAPWG ToV TPOTTO dnuIoupyiog

TOUG KOl TIG WETAYEVEOTEPEG AAANOILOEIG TTOU Uu@ioTavTal OTO TTEPOACUA TOU
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Xpovou. H avaykn AoITTév TnNG ouvepyaaoiag apXaioAdywv Kail oTnUévVwY TnG
yng odnynoe oTtadiakd otnv avaduon e€vog vEOU ETTIOTAMOVIKOU TTediou, TNG

yEwapxaloAoyiag.

H yvewapxaioloyia orjuepa xpnoIPOTIOIEITAI €iTE PE TNV €EUPUTEPN €vvoid
Tou Opou eite pe O €CeIdikeupévn pop@r. ‘ETol oTnv TTpWwTn TTEPITTTWON
mepIhauBdvel  TOuEIC TTOU  ekTEivOvTal ATd TNV APXQAIOMETPIA KOl TNV
TePIBAAAOVTIKA  apxaloloyia €wg TNV  yewAoyia TOou TeTapTOyEVOUG  Kal
YeEwypagia. ATTd TOug TTAPATTAVW TOMEIC N APXAIOUETPIa ATTOTEAEI OXETIKA
KaIlvouplo €TTIOTNPOVIKO TTEDIO, TO OTTOI0 ava@EéPETAl OTN PETPNON TWV QUOIKWYV
KAl XNMIKWV I8I0TATWY TwV  apXaIOAOYIKWY  UANIKWY. Kupiwg TTepIAaPBAveEl
MEBODOUG XpOoVvOAOYNONG Kal aVAAUTIKEG HEBODOUG WE TIG OTTOIEG TTICTOTIOIEITAI N
TEXVOAOYIQ Kal N TTPOEAEUCN TWV UAIKWV Kal TNG TTPWTNG UANG TOug. 2T OeUTEPN
TTEPITITWON, MIA TTIO TTEPIOPICHEVN EPPNVEIN TNG YEWAPXAIOAOYIOG €ival auTr) TTOU
Bewpei OTI KUPIO AVTIKEIMEVO TNG €ival N PMEAETN TWV €0QQWYV, TWV ICNPUATWY Kal
TWV YEWHUOPQPWY KABWG Kal TwV TPOTIWV OXNUATIONOU TWV OPXOIOAOYIKWV

Oéocwv.

2.3 To avTIKEiJEVO TNG YEwWapXaloAoyiag

O kUpiog 01OX0G TNG Yewapxalohoyiag eivalr 10 oUvBeTO OUCTNUA
AvBpwTToG-TTEPIBAANOV KaTA TO TTAPEABOV Kal N KATAYPA®H Kal EPUNVEIA TNG
Quong, TNG dIadIKACIag Kal TwV AITIWV TwV avEpWTTIVWYV €TIOPACEWY TTAVW OTO

TOTTIO O€ AVTIOIAOTOAA PE TIG QUOIKEG ETTIOPATEIG.
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EmmAéov n epunveia TNG @UONG Twv avOpWITOYEVWY OTTOBECEWY OTO
XWPO HIag Béong, KaBwg Kkal TNG oxéong TO0O0 AUTWY OCO0 KAl TwV QUOIKWV
ICNMATWY JE TA EKAOTOTE TTOMITIOUIKA KATAAOITTA, OTTOTEAEI HOVOBIKO EPUNVEUTIKO
EPYaAEio oTnv TTPpooTTdbela va KatavonBei n cuuTreEPIPopd TOU avOPWTTOU OTO
TapeAB6v. Kal autd yiati o TpOTTOg TTou 0 AvBpwWTTOG KIVEITAI OTO XWPO TNG
EYKATAOTAONG 1 XPNONG KAl T TTAPAYOUEVA UAIKG KATAAOITTO O€ AVTIOIAOTOAN HUE

TIG PUOIKEG ATTOBECEIC AVTAVOKAOUV OUYKEKPIMEVES TTPAKTIKES KAl TPOTTOUG (WAG.
2UVOWIidovTag, N YEWAPXAIOAOYIKA £€pEUVA TTPWTIOTWS TTEPIAAUPBAVEL:

a) Tnv TTaAaIoTTEPIBAAAOVTIKA avaTrapdoTaon evog apXaloAoyIKoU TOTTiou
ME OTTWTEPO OKOTTO va kKatavonBei n  aAAnAemidopacn avBpwTtou  Kai
TEPIBAANOVTOG. TNV TTAAAIOTTEPIBAAAOVTIKY avaTtapdoTacon TrepIAapBavovTal n
MEAETN TWV YEWMOPEPOAOYIKWY, TTAAQIOOIKOAOYIKWY KAl  TTAAQIOKAIUATIKWV
O10dIKACIWYV TTou £mmIdpoucav 0T dlIaudPPWan ToU TOTTIOU, TO OTTOIO PE TN OEIPd

TOU aAANAETTIOpOUCE e TOV AvBpwTTO.

B) Tn peAéTn Twv dIAdIKOCIWV TIOU OXNMATIoav, diatipnoav I
KATEOTPEWAV  HEPIKWG 1 OAIKWG MIa  apxXaloAoyikry 6€on. 2e auTtég
mepIAauBdavovTal  aTmoBeTIKEG  Kal  UETA-ATTOBETIKEG  dladikaoieg, dnAadn,
ICNMOTOAOYIKEG, YEWMOPPOAOYIKEG, €DAPOYEVETIKEG OAAG KAl AVOPWITTOYEVEIG

d1adIKAOiEG.
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2.4 H yewapyxaioAoyiki epunveia

H yewapxaioloyia €xel oa oTOXO TNV avaTTAPACTACN TOU TTEPIBAAAOVTOG
aAAG Kal TNV gpunveia Twv aAAaywv Kal Twv emMOPACEWY TOU avBpwTTou TTAvw
oe autd. EmmAéov n yewapxaioloyia wg PEAETN TOU XWPOU TWV avOpWITIVWV
EYKATAOTACEWYV KAl TWV QUOIKWYV Kal avBpwTTIvwy d1adIKaoIwy TTOU CUVTEAECQV
oTn dnuIoupyia Twv atTmoBéceEwV HIOG apxXaloAoyikKAG Béong, atmoTeAei eTmiong
TMAMA MIAG TTOAUCUVOETNG TTPOCEYYIONG OTNV OTToI CUMMPETEXOUV éva TTARB0G
emoTnuovikwy TTediwyv. Eival mpogavég o1 autr) N TAnBwpa cuuBaiAdpevwy
TediWV Kal ETTIMEPOUG EPUNVEIWYV, TTPOEPXOUEVWY TOOO aTTd TIC AVOPWTTIOTIKEG
000 Kal OTTO TIG QUOIKEG ETTIOTAMEG, 0ONYEl TTOAAEG QOPEG O HIO aOUVOETN

TTAPABOArR OTOIXEIWV.

Eival yeyovdg 611 o1 BeTIKIOTIKEG epunveieg avTimTapaBaAlovTtal pe TIg
KOIVWVIKEG Bewpieg Xwpig ouxva va Katavoouv o1 OUO TTAEUPEG TIG OUVATOTNTEG
KAl TOUG TTEPIOPIOPOUS TNG AAANG. Opwg, evw Ta dedopéva TnG oxEong Tou
TEPIBAAAOVTOG Kal TOU avBpwTtou Katd 1o TTapeABOv dgv PtTopouv TTapd va
MEAETNOOUV  pe  avaoAuTIK)  TTPOCEYYION  ATTO  TOUG  ETMIOTAPOVEG NG
yewapxaioAoyiag kai yevikd tngG TTePIBAANOVTIKIG apxaloAoyiag, eVToUToIS gival
aduvaTtov va karavonBouv TTAPWG OI AITIEG KAl TO ATTOTEAEOUATA XWPIG TN
ouvopourp amd TO XWPEO TWwV KOIVWVIKOOIKOVOUIKWY KAl  YEVIKA Twv
avBpwmmoTikwy  emoTnuwy  (Butzer 2005). Xwpig autp TR ouvdpoun o
Tapdyoviag  AvBpwTIOG, N OIKOAOYIKI)  TOU  CUMPTTEPIPOPA  Kal N
TIPOCAPUOCTIKOTNTA TOU AVAAOYQ HE TIG KOIVWVIKEG OUVONKES Ba TTapapévouv

AYVWOTEG TTAPAPETPOI TOU TTPOBARUATOC.
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O1 Wilkinson and Stevens o&ivouv éva xapakTnpioTIKO Trapddeiyua
TTEPIBAAAOVTIKAG €PUNVEIOG MIAG QAVTOOTIKAG apxaloAoyikng 8€ong, otrou dUo
OMAdES TEAEIWG avTIBETWY dEdOUEVWY UTTOPOUV Va KATAAREouv akpiBwg oTo idIo
epPUNVEUTIKO atroTéAeoua. Kal autd yiaTi gival duvatov KATTOI0G va ToVioEel eKEiva
Ta OTOIXEIA TTOU TAIPIAZOUV HE PIa OUYKEKPIPEVN UTTOBEDN, N oTToia acuveidnTa N
ouveldntd Bewpeital Aoyiky kal dedouévn. Mia TETola utrdBeon eival, yia
Tapddeiyua, OTI oI avBpwTTIveG TTPAELEIC TTAVTIA OTOXEUOUV TTPOG T MEYIOTN
ATTOTEAEOUATIKOTNTA. ZUVETTEID QUTAG TNG AOYIKNAG €ival va XPnoIuoTTolouvTal
MOVO OIKOVOUIKA MOVTEAQ YIO va €PUNVEUTOUV TTEPIBAAAOVTIKEG OAAQYEG TTOU
oxetidovtal pye Tov avBpwtro. Mia dAAn uttéBeon n otroia douAelel CWOTA, TIG
TTEPICOTOTEPEG POPEG, OTA QUOIKA TTEPIBAAAOVTA gival OTI TO TTAPOV gival KAEIDI
yla Tnv karavénon tou TapeABévTog. Ouwg, yia TTapadelyua, evw UTTOBETOUNE
OTI ol AavBpwTtrol OT0 TTaPEABOV Opoucav QTTOTEAECUATIKA, €V TOUTOIG Of
XPNOIJoTToIouoav TRV ETTICTAUN VIO VA TTETUXOUV TOUG OKOTTOUG TOUG, KATI TTOU
XPNOILOTIOIOUHE EWEIG VIO VA EKTINACOUMPE TNV ATTOTEAEOUATIKOTNTA TOUS. ETTiong
dev onuaivel 6Tl o1 TTPAgEIG dev OTOXEUOUV Kal O€ €va atmmoTéAeoua rp Ot dgv
MTTOPOUV Va gival Kal atroTeAeouaTikéG. H dilagopd £yKeiTal oTo va Bewpouue OTI
0 OTOX0G aUTOG €ival O HOVADBIKOG Kal OTI KABE Qopd UTTOPOUE va UTTOAOYIOOUE

ONMEPQ KAl VA EPUNVEUCOUUE Wia apxaloAoyikr BEan.

EvTOUTOIG 01 ETTIOTAPOVIKEG TTPOCEYYIOEIG Eival Ol JOVEG TTOU PTTOPOUV va
aAvayvwpioouv Ta dedOUEVA 1) TTPAYHATIKA QUOIKA CUMPBAVTA TOU TTaPEABOVTOG
(T7.X., éKpN&N n@aioTEiou, OEIOPO, TTANUMUPA, KATT) avegdpTnTa ATTO TNV EPUNVEIa
TTOU TOUG 00BNKe. ETTOPEVWG N avayvwpion EKTETAREVWY YEYOVOTWY dIGBpwong

Kal n atrédoorn Toug o€ KAIJATIKOUG ] avOpWITOYEVEIG TTAPAYOVTEG DEV UTTOPEI va
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TTPOPRAePOEi 1) uTToTEBEI ATTO €va KOIVWVIKOTTOANITIKO 1] IOEOAOYIKO HOVTEAO, AAAG
aTTd CUCTNPATIKA YEWAPXAIOAOYIKN avaAuon Tng lotopiag TnG €EEMIENG Tou
TotTiou. AvTiBeTa n 181aiTEPN aITia AUTAG TNG UTTORABUIONG TOU TOTTIOU BEV PTTOPET
va €gaxBei amAwg amd Ta yewapxaloAoyikd emmioTnPovika dedouéva. H
avlpwTTivn oupTTeEPIPOPG  Kal 10g0Aoyia  aTTOTEAOUV  KEVTPIKA  EPUNVEUTIKA

epyaAeia otnv kateuBuvon autr (Butzer 2005).

AN\G kal auTA N avayvwpeion Twv UAIKWVY KATOAOITIWY Tou TTapeABOVTOG
Kal N a1TOd00N TOUG O OUYKEKPIPEVEG dPaoTNPIOTNTEG OEV €ival aTTAr uTTdBeon.
H peAétn olyxpovwyv Ttrapadeiypdtwy, oOnAadr), Twv KataAoiTTwv atd
OIAQOPETIKOUG TTOAITIOPOUG, TWV OTToIWV Yvwpilouphe Tn dpaoTnEIoTNTA KAl TA
armmoteAéoparta NG (eBvoapxaioloyia), KaBwg Kal TTEIPAPATIONOI PHE UAIKA Kal
TIPOKTIKEG  (TTEIPAMATIKA  apxalodoyia 1 yewapxaiodoyia), Oieupulvel TNV
EPUNVEUTIKN HOG IKAVOTNTA KAl Pag Otixvel OTI TTOAAEG QOPEG TO «AOYIKO» 1
«OTTOTEAECHATIKO» OlAPEPEI ATTO TTONITIONO O€ TTONITIONG. ATTO TNV AAAN, OuWG,
MOG atToKAAUTITEI OTI N TTOIKIAIQ TWV TTPOKTIKWY KAl TWV UAIKWV OTTOTEAECUATWYV
TNG €ival JAAAOV QTTEPIOPIOTN KAl WG EK TOUTOU adUVATOV VO TTPORAEQPOEI €K Twv
TpoTépwy. MNa TTapddelyud, n KATAOKEUR KOvIAUaTtog atrd Kotpid yia Tnv
KaTtaokeur OaTTéEdwyV 1) TNV ETTAAEIYPN TOiIXWV €ival YVWOTH TTPAKTIKI) TOOO QUAWV
NG APpPIKAG 600 Kal TNG Ivdiag OTTWG Kal n XPNOoIYOTIoIiNoN KOTTPIAG WG UAIKO
Kauong yia Bépuavon f payeipepa PEXPI TTPOCOATA AKOPN Kal 0Tn ©cooaAia.
ANNG éxouv ava@epBei TTEPITITWOEIG OTTOU KOVIaPa atTd KOTTPIG XPNOIKOTTOIEITAl
T600 OTNV ETMAAEIYPN TOIXWYV, OATTEOWV KAl AUAWY 000 Kal Twv dpOPwV PETAEU
TWV CTTITIWV, TTIPAYUA TTOU €K TTPWTNG OWEWG UTTOPEI va Qavei TTapdgevo. Mevikd

n amodoon evOg XWPOU O MPIa OUYKEKPIYEVN XpAon (TT.X. Kartoiknon) oev
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aTToKAgiEl Kapid OpacTneEIOTNTA Kal UAIKO KATAAOITTO TTOU (QPAIVOUEVIKA Ogv
TaIPIAZEl JE TO XWPEO (TT.X., oTdBAIoPa (wwv), TTPWTOV YiaTi Ba PTTopoucE va
UTTAPXEl DEUTEPOYEVAGS 1l KUKAIKR BITTAR Xprion Tou Xwpou, Kal deuTepov dIOTI TO
TI BewpeitTal TTWG TAIPIAlEl WG dpacTNPIOTNTA WE KABE XWPO Eival avoixto
TTOANITIONIKO B€pa. AuTd dev anuaivel BERaia 6T dev YTTOPOUV va avayvwpioTouv
Ta UAIKG KAl N KATOOKEUN TOug, 600 Kal N METARBOAN Toug oTo XPOVOo. NPOCEKTIKN
MOKQPOOKOTTIKA KOl MIKPOOKOTTIKI) MEAETN, O€ OUVOUAOMO PE QPUOIKA Kal XNMIKA
avAAuCT TOUG, ATTOKOAAUTITEI TIG TTEPIOCOTEPES POPES TOV TPOTTO dNUIOUPYIOS TWV
UANIKWV Kal Twv oTroBécewv oTto emmimedo uiag 6éong. (BA. "Eicaywyn orn

ewapyaioAoyia”, . Kapkavag)
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KE®AAAIO 3.

APXAIOMETPIA

3.1 Zxéon apXaloOHETPIag - yewapxaioAoyiag

MoAU ouxva n yewapxaloAoyia CuyXEETal UE TRV GPXAIOUETPIA, EIBIKOTEPO
otnv EANGSQ, yeyovog TTou o@eiAeTal o€ 1I0TOPIKOUG AOYyoug avaTrTugng Twv dUo
QVTIKEIUEVWV. H apxaIoPETpia ava@EPETAl KUPIWG OTN MEAETN TWV APXAIOAOYIKWY
UANIKWV, TNV TTPOEAEUCN TOUG Kal TNV atmmoOAuTn XPOovoAdynon TOUG Kal WG €K
TOUTOU OEV QAIVETAI EK TTPWTNG OWEWG VA OXETICETAI JE TA XWHATA, TO AVAYAUPO
KAl TO QUOIKO TOTTiO. ATTO TNV AAAN, KAT& TTOAAOUG, N apXQIOPETPIa €ival TUAKA
TNG YewaApXaloAoyiag oTov €upUTEPO TNG OPIOPO, Tou TrepIAapBavel Tnv
EQAPUOYN TWV EMOTAPWY TNG yNG oTnv apxaioloyia. Ouwg ol TePIcTdTEPOI
QPXAIOPETPEG DEV €XOUV OXEON ME TIG ETTIOTAPES TNG YNNG OAAG PE TNV TEXVOAOYIa
TWV UNIKWV A TIG QUOIKEG ETTIOTAMEG. Eival dIa@opeTIKA avTiKeipeva aAAd ouyva

UTTAPXEl AAANAOETTIKGAUWN.

3.2 Opiouog

Apxaiopetpia:  H  peAETN-épeuva UE  ETTIOTNMOVIKEG-QUOIKOXNMIKES

MEBOOOUG TV Asiydvwy Tou TTapeABOVTOG yia TRV aveUpeon OTOIXEIWV TTou Ba
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EMTPEWYOUV TNV QOQPAAECTEPN KAl OKPIBECTEPN yvwon TOOO TNG UAIKAG TOUG

OouNAG, 600 Kal TNG NAIKIAG TOUG.

H ApxaiopeTpia Ba ptropouce va atmoTeAETEN ETTIOTNHOVIKN €10IKOTNTA TTOU
OUPBAAAEl OTn yvwon TnG loTopiag Tng TeXvoAoyiag kal €upeca povo va

OUVOEETAI E TNV APXAIOAOYIKI £PEUVA.

2TV TIPAEN N OpxoIohETpia ouvdéBnke atmd TNV apxn ME TNV
QPXAIOAOYIKA €pEuva Kal €TO1 0BYNOE TOUG EPEUVNTEG TNG OE OUVEPYATia WE

TOUG apxaloAdyoug A Kal avTioTpoa.

3.3 Eicaywyn oTig ueB6doug XxpovoAdynong

21nv EAANGBa Twv BulavTiviov KAoTpwv Kal EKKANCIWv, oTnv EAAGSa NG
AKpPOTIOANG, Tou Mivwikou kal Muknvadikou TTOAITIOYOU, N €QApPPOYR Twv
TEXVIKWV PEBOdWYV XpovoAdynong eival amapaitntn yia Tnv opdr agioAdynon

TWV XPOVIKWVY QUTWYV YEYOVOTWV.

270 KATAAANAQ yia XpovoAdynon UAIKA KATTOI0G QUOIKOG INXavioudg Tng
EOWTEPIKNG TOuG dOMNG AsiToupyei oav éva “poAdl” TTou TiBeTal o€ AsiIToupyia
atmdé 10 XPOvo undEv, TTOU XaPaKTNPilel TO XPOVO OnuIoUPYiag i KATAOKEUNAG,
T.X. EVOG avTiKeIgévou atmd owidiavo KA. Mpogaveic PeTaBOAEG oTh QuUON, TA
armmoteAéopata dpaoTNPIOTATWY TOU apxaiou KOOHUOU aTTOTEAOUV XPOVIKOUG
OEiKTEG OTNV TAgIVOUNON TWV QAIVOUEVWY QUTWV TIAVW OTNV KAIJOKa Tou
QUOIKOU Xpovou. 'ETol dnuioupyoupe pia TTAAPN €IKOVA QvOKATOTALEWV OTn

@UON TTOU AVTIKATOTITPICOUV QACEIG EEAAEIYNG TOU avBpwTTivou gidoug otn IMn.
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3.4 TxeTIKEG KAl ATTOAUTEG XPOVOAOYAROEIG

MNa va peAeTiooupe TOC0 TN YEWAOYIK) 60O Kal TNV avOpwTTivn 1I0TopIa
gival atrapaitnTo va TOTTOBETHOOUPE Ta YEYOVOTA O MIO XPOVOAOYIKA oe€lpd.
MepikéG QOPEC apKei va yvwpidoupe €Av KATI gival TTOAAIOTEPO 1 VEOTEPO ATTO
KAt GAAo, yvwoTd Kal WG apxn TNG OXETIKAG XPOVOAdynong, aAAd TIG
TTEPICOOTEPEG POPEG EVOIOPEPOUAOTE YIa TNV ATTOAUTN XPOVoAOynon Tou. 2Tn
OeUTEPN TTEPITITWON N XPOVOAOYNON AVAPEPETAI OTO XPOVIKO BIAOTNUA TTOU €XEI
TTEPAOCEI ATTO TO YEYOVOGS £Ewg OANEPA. H olyxpovn €TIOTNPOVIKA €KQPaon autou
TOU dIACTAMATOG €ival o€ nuEpoAoyiokd £€Tn TTpIv atmmd onuepa (BP = before
present). Opwg 1T€10r) TO ONuepa dgv gival oTabepd onueio avaPopdgs, TTOANEG
QOPEG, TOUAAXIOTO OTO OUTIKO KOOHUO XPNOIYOTIOIEITAI WG OTABEPO OnuEio N
yévvnon tou XpioTtou. 'ETol o1 nAikieg ekppddovtal €ite wg 1.X. dnNAadA TTpo
Xpiotou (before Christ = BC) 1 wg p.X., dnAadf uetd Xpioté (anno Domini =
AD). Zmnv TTpooTrdBeia yia éva TTIo OUDETEPO TTAYKOOUIO OUCTNUA avapopdas
OTNV ETMOTNUOVIKA YAWOOCA TO «TTPIV OTTO CHPEPA» £XEI ATTOPACIOTEI CUUBATIKG
Yl TIG XPOVOAOYAOEIG e padievepyd AvBpaka va ava@EépeTal OTO TIPIV ATTO TO
1950. Befaiwg n dlogopd Twv 55 eTwv amd ofuepa dev €XEl KAl PEYAAN
onuacia otav PIAGPE yia OeKAdES XINAdEG Xpovia TIpIv attd ouepa. MNaviwg ol
APXAIOAOYOl TOU OUTIKOU KOOWPOU XPNOIUOTTOIOUV NAIKIEG AVOQOPIKA ME TN
yévvnon Tou XpIoTou OTav avagépovtal o€ nAikieg péoa oto OAOKaIvo, evw yia
TTOAAIOTEPEG NAIKIEG XPNOIKMOTTOIOUV TO TTIO OUBETEPO «TTPIV atrd oruepa» (BP).
TeAeutaia éxel emkparioel 1o BC (m.X.) va avaypdaeetal wg BCE (before

common era = TIpIvV atro Tn ouyxpovn £mmoxn) kai To AD wg CE (common era =
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oTn ouyxpovn €1oxn), €101 WOTE VA OTTOPEUYETAI N AVAPOPA OE CUYKEKPIPMEVO
BpNOKeUTIKO cUCTNUA. ZTNV €AANVIKN YAWOOQ Ol QvTioToIXol Opol dev €XOuV

QKON atTod0BEi uE CUVTOUOYPAPIES.

O1 oxetikég uEBOdOI XpovoAdynong oTtnpifovial O OTPWHATOYPAPIKES
OUOXETIOEIG KOl TN OXETIKA TTOAQIOTATA TWV OTPWHATWY 1 TWV UNIKWV (0TTwG
ICA)MOTA, OPUKTA, TTETPWMPATA KATT). 2TNV TTEPITITWON TWV UAIKWV Ba TTPETTEl Va
atrodeIx0ei 0TI dnuIoupyABNKaV TAUTOXPOVA PE Ta OTPWHATWY Kal Oev BpEBnkav

oTnv Tmapouca Béon Toug YETA aTrd dIABPwWON Kal HETAPOPA.

Mia GAAN oXeTIK PEBODOG €ival N TUTTOAOYIO TWV APXAIOAOYIKWY UAIKWV
(kepapikd, AiBiva epyaleia, JETAAAIKGA avTiKeipeva K.A.). AnAadr, avdloya pe T1a
€I0IKA XAPOKTNPIOTIKA TOUG OTTWG N MOP®r Kal N d1akOoUNaor, opadoTTolouvTal
O€ MIa TEXVOTPOTTIA N OTroia ouvnBwg €ival yvwpIoua PIaG CUYKEKPIPEVNG
€TTOXNAG Kal TTOMITIOJOU. H akpiBeia Twv OXETIKWY XPOVOAOYAOEwV eEapTaTal atrd

TO TTOO0 AETTTOUEPNAG €ival N TUTTOAOYIKH CEIPA TOU OUYKEKPIUEVOU UAIKOU.

O1 atmdAuteg péBodOI  TTEPIAAPPBAVOUV  TIG PAdIOXPOVOAOYAOEIG, TIG
XPOVOAOYAOEIG TTOU  oTnpilovial 0TV KAVOVIKA, PUBUIKA Oucowpeuon
Biohoyikwv | MNBoAOyIKWV  UAIKWwv oTo  xpdévo  (devdpoxpovoAdynon,
AETTTOKOKKWOEIG  TTayeTWOEIC  ApylAol  varves), Kabwg kal TIG HeBSdoUg
ouoxXETIONG DIOKPITWY, OUYXPOVWYV KaBodnynTIKWY OpICOVTWY  £EATTAWHEVWV

TTAYKOOMiWG (TTAAQIOPAYVNTIONOG).

O1 padioxpovohoynocig PBacifovral oTn padlevepyry dIGoTTaon Twv
OTOIXEiWV, N OTfoia TTPAYUATOTIOIEITal PE éva PuBPO O OTToI0G WTTOPEl va

utroAoyioTei. O1 o yvwoTEéG HEBOoDOI padioxpovoAdynong gival Tou avbpaka 14,
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NG ocpdg Tou oupaviou (U series), Tou KaAiou-apyou (K/Ar), Tng
Bepuowrauyeiag (Thermoluminescence) kai TNG oTTIKAG wTtauyelag (Optically
stimulated luminescence), Tou payvnTIKOU OUVTOVIOUOU  NAEKTPOVIKAG
OTPOPOPMNS (electron spin resonance) kal TnGg Tpoxidg didotraong (Fission

track).

3.5 MéBodol xpovoAdynong

3.5.1 H apxni tng padioxpovoAdynong

Eival yvwoTé 611 Ta dtoua Twv oToIXEiwv atroteAouvTtal atrd Evav TTuprva
KAl ATTO PIa O€IPpA NAEKTPOVIWY TTOU KIVOUVTAI O€ TPOXIES YUpW aTTO TOV TTUPHVA.
Av Kal KGBe oToixeio £xel oTaBepd apiBud TTpwToviwy, 0 APIBUGS TWV VETPOVIWV
TOU MPTTOPEI va PETABAAAETAI dNUIOUPYWVTAG €TO1 TA OIAPOPETIKA 10OTOTTA TOU
otoixeiou. ‘Etol o Tuprivag tou AvOpoka €xel 6 Tpwtdvia Kal 6 veTpovia,
atopikou Bdapoug 12 (C-12; i 12C). Eival duvatov dpwg 10 dtopo va €xel eTTTd
VETPOVIA, ONAadr atouiko Bdpog 13 A kai 8 veTpdvia, dnAadr, atopikd Bapog 14.

Me auTd ToV TPOTTO £X0OUE Tpia I00TOTTA TOU AvBpaka, C-12, C-13 kai C-14.

Ta TTepIocOTEPO 100TOTTO €ival OTaBepd aAAG pepIKA atmmd auTtd, Ta
padioiocoToTTa, €ival aoTadn Kal YeTaTpETTOVTAl auBoOpunTa o€ GAAa OToIXEIQ, UE
TTAOPAAANAN eKTTOPTTA padievepyoug akTivoBoAiag. MNa mapddeiyua, o C-14 gival
aoTaONG Kal YeTaTpéTreTal o€ oTaBepd ddwto 14 (N-14). O puBudg didoTaong

€VOG padIoicoTOTTOU gival oTaBEPOG KAl PTTOPEI va UTTOAOYIOTEI PE aKpifela. €
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aut) akpiBwg Tnv 1I01I0TNTa  Baciovial OAeg O PADBIOUPETPIKEG  PEBODOI
XpovoAdynong. AnAadn, yvwpidoviag Tnv apxIkn Kai TEAIKA TToodTNTa €VOG
IOOTOTTOU  TOU PNTPIKOU Kal TOUu BuyaTtpikoU TTPOoIOVTOG PETATPOTING Tou (A TNV
apPXIKA Kal TEAIKA TIUA TWV AUECWV N EUUECWYV ATTOTEAEOUATWY TNG TTAPOUCIAg
TOUG) Kal To puBud dIAoTTOCN TOUG, MTTOPOUNE VA UTTOAOYIOOUPE TO XPpOVOo TToU
MECOAGBNOE. ZuvnBwg XPNOIUOTIOIEITAI O XPOVOS NUICWAS Tou padloicoTOTTOU, O
OTTOI0G AVAPEPETAI OTO XPOVO TIOU QTTAITEITAI YIO VO MEIWOE pia TToodTnTa
PadIoicoTOTTWY OTO MICO TNG apPXIKNG. MNa TTapddelyua, o Xpovog NUIwNnS Tou
avBpaka 14 civalr 5.730 xpdvia, evw o Xpdvog nuICwAg Tou oupaviou 238 (U-
238) cival 4, 5 dioekaToupupIa XPOvIa. & AUTEG TIG OIOPOPESG TWV XPOVWV

NMICWNG o@eileTal Kal n dIOQOopPETIKA EUPEAEI XpovoAdynong KGBe pebBddou.

OAeg o1 yébodol xpovoAdynong £xouv KATTOIO ABERaIOTNTA WG TTPOG TNV
TTPAYUATIK XpovoAdynon. [pwtov, K&GBe peETpnon Oev eivar duvatdv va
eTTavaAn@Bei atréAuTa OTO £PYACTHPIO KAl WG €K TOUTOU OUVOREUETAl ATTO éva
O@AAUQ, TTOU QVTIOTOIXEI OTO £PYOOTNPIAKO OQAANA, CUUTTEPIAANBAVONEVOU TOU
OQAAMOTOG TwV OPYAvWY TIOU XPNOIJoTTolouvTal yia T péTpnon. Autd TO
OQAAPO ava@épeTal WG OPAAPa TNG METPNONG (precision) Kal gival yvwoTd wg
eTTAVOANTITIKOTATA. AgUTEPOV, KABE WEBODOG £xEl MIA OUYKEKPIMEVN OKpiBeia
(accuracy) n otmoia cival Béua Tng PEBOdOU aQUTAG KaB' QUTAG Kal Eival
ammoTéAeopa  TTOAAWV  TTapayoviwy  OTwG, Yia TTapddelyua, n  akpipeia
UTTOAOYIOPOU TNG KAPTTUANG didoTtracng Tou padioicoTétrou | Tou XpOvou
NMICWNG Tou. 'ETo1 akOun Kal v 0 EpyacTNPIOKOG TPOTTOG METPNONG MEIWOEI TO
OQAAPa TNG emTavaAnwIuOTNTAG, OEV €ival atrapaitnTo OTI N XpovoAdynon 6a

QVTIOTOIXEI ATTOAUTO OTNV TTPAYUATIKK.
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O1 TTepI000TEPES XPOVOAOYAOEIG divovTal PE PIA TUTTIKA aTTOKAION (£0), N
otToia onuaivel 0T uttdpxel moavoTnTa 68% n xpovoAdynon va gival yéoca o€
autd 10 didoTnua. AnAadr, pia nAikia 3.200 £ 100 £xer TBavoTnTa 2 oTIg 3 va
gival atmd 3.100 €wg 3.300. Ymrapyel mBavotnTa n nAikia va 600¢i kai pe duo
TUTTIKEG ATTOKAIOEIG, £20 OTTOU O€ QUTH TNV TTEPITITWON N TBavOTNTA N NAIKia va
TEPIEXETAI avApeoa oTo BITTAAOIO TNG TUTTIKAG atrékAiong cival 95%. AnAadn,
OTO TTPONYOUUEVO TTapAadelyua uttdpxel 95% mBavotnTa N nAikia va gival péoa

oTo didotnua atrd 3.000 £wg 3.400.

3.5.2 H pébodog Tou dvBpaka 14

O avBpakag 14 cival Tpoidv Tou BouBapdIouoU TWV ATOPWY ToU adwTou
oTNV aTHOOoQAIPA PE KOOMIKN akTivoBoAia. Ta dtopa autd Ttou AvOpaka eival
padievepyd Kal dlaoTrwvtal Pe Xpévo nuidwnhg Tta 5.730 xpdvia. OTTwg
ava@Eépape Kal TrTapatrdvw 1a GAAa duo 1o6ToTTa Tou AvBpaka (12 kai 13) eival
oTtafepd. H avaloyia Tou padievepyol dAvBpaka ot oxéon ME TO oTOBEPS
avBpaka eival éva Tpog xihia dioekatopuupla. Emedi ta dropa tou 14C
EVWVOVTOI TTOAU ypriyopa HE TO OEUYOVO TnNG OTHOO@AIPOG (ogeidwvovTal),
dnuioupyouv Odiogeidlo Tou AvOpoka TO OTTOI0 opoyevoTrolEiTal padi Ye Ta
uttoAoIma  popla Tou  dlogeidiou Tou AvOpaka TTou  TTPOUTTAPXOUV  OTNV
aTNoo@aIpa Kal atroteAouvTal atrd oTtafepd dvBpaka (dnAadr, C-12 kar C-13).
21N OUVEXEID OTTOPPOPUWVTAl aTTO TOUG WKEAVOUG Kal aTTd Toug OIAQOopOoUS

OpPYQVIOPOUG MPECW TNG QWTOOUVOEONG, eV PECW TNG TPOQIKNG aAUCidag
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TTEPVOUV o€ OAa Ta {wa. Kar autd tov TPOTTO 0 padievepydg AvBpaKag Twv
(WVTwV opyaviopwyv avtavakAd To padievepyd davBpaka Tou CO, TNng
atpoo@aipag. Kal autod yiati evw ol opyaviouoi xavouv avBpaka 14 pe otaBepd
pubud, Aoyw padievepyoug dIdoTTaong, TAUTOXPOVA TOV AVOTTANPWVOUV atrd
TNV aTHOCQAIPA WE TN PWTOOUVBEDN Kal TNV TPOYIKA aAucida. Metd to Bdvarto
TOU OPYaVvIOMOU, N avrtaAAay PE TNV aTNOOQAIPA OTOUOTA Kal n oTabepn)
OUYKEVTPWON Tou AvBpaka 14 apxiCel va PEIVETAI EKBETIKA AOyw padievepyoug
didoTtraong. Me dedouévo 10 Xpdvo NuIdwnig Tou dvBpaka 14 ota 5.730 xpodvia,
TIPOKTIKA TO OpIo XpovoAdynong Je TN péBodo Tou dvBpaka 14 eival TTepITTou Ta

50.000 xpovia.

2AMEPO  XpnoiyoTrolouvtal OUO0 KUpleg MEBODOI  XPOvOAOynong Tou
avBpaka 14. H tpwtn, n oupBarikr, Pacifetal oTnv KatauéTpnon Ttwv B
OwMaTIdiwy TIOU  eKTTEUTTOVTAI KATA Tn Oidotracn, evw n  OeUTeEPn, N
QaopatoueTpia emrayxuvtr padag (AMS = Accelerator Mass Spectrometry),
BaoileTal oTnV a1TeEUBEiag HETPNON TWV ATOPWY Tou AvBpaka. 2Tnv TTPAgn auto
MeETa@PAeTal 0€ TTOAU PEYAAEG TTOOOTNTEG ApXIKOU OgiyuaTtog AvOpaka yia Tn
XpPovoAoynon ue TN oupBatikr péBodo (apkeTd ypapudpia kabBapou avepaka)

Kal o€ TTOAU JIKPEG TTOOOTNTEG Yia T HEB0OO0 AMS (UEPIKG PIKpOYPOUUAPIQ).

Evw apxikd €ixe utroteBei 6T n TTapaywyrn padievepyol AavBpaka otnv
atuéoaipa  eivar oTabepry péoa oOTO XPOVO, OTadIOKA aTTodeiXTnNKE OTI N
TTapaywyr auth kupaivetal. O1 Adyol €ival Kupiwg TPEIG: N KOOMIKY aKTIVOBOAIQ,
N éviaon Tou yewuayvnTIKoU TTediou Kal O avTaAAayEG HETAEU TwV DIOPOPETIKWV
decapevwy Tou avBpaka 14 (wkeavoi, Bidoeaipa, arpéo@aipa). Maparnprndnke

Aoittév - 6T o1 TTOAQIOTEPOI  OPYaVIOUOi  €iXav €KTeEBEi O HPEYOANUTEPES
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OUYKEVTPWOEIG padievepyol dvBpaka atrd o1 onuepa. ‘Etol o1 nAikieg tTou
utroAoyidovTtal e Tov avBpaka 14 gival vedTePES aTTO TIG TIPAYMATIKEG, MIAG KAl
Yl TOV UTTOAOYIOHO TOUG XPNOIUOTIOIEITAI O ONUEPIVOG AOYOG TWV I00TOTTWY TOU
avBpaka oTnv atyéo@aipa. MNa va egaxBouv o1 TTpayuaTtikéG nAiKieg atmmd Tnv
NAIKia TTou utroAoyileTan pe Tov dvBpaka 14, xpeidletal va yivel pia diépbwon. H
O010pBwaon auTrh YivETal PE T CUCTNUOTIKA XPOvoAOynon Twv OAKTUAIWV Twv
OévTpwyv e avBpaka 14, Twv omoiwv n améAutn nAikia eivalr yvwaoTr) JE TN
pMEBODO Tng OevdpoxpovoAdynong (BAETre Tapakdtw). H  BaBuovéunon
(calibration) auth (1 katd TTOAAOUG BaBuoAdynon) Twv nAikiwv Tou dvBpaka 14
yivetal pe devdpoxpovoAdynon yia ta mpwta 11 XINGdeG xpdvia Kal e
Tautoxpovn xpovoloynon pe 14C kai pe U/Th kopaAAiwy yia nAIKIEG HEXPI Kal TA
25 YINGdeG xpovia Trpiv atmd ofuepa. MNa nAIkieg TTAAAIOTEPEG dEV UTTAPXOUV

agIoTnoTEG OIOPOWOEIG TTAPA JOVO EVOEIEEIG.

EvoeikTIKA avagépoupe OTI Ta 5.000 £€Tn padlodvBpaka avTioToixoUuVv oTa
5.900-5.600 xpoévia TTpIv a1mdé onuepa, Ta 10.000 ota 11.700-11.200, ta 15.000
ota 18.200-17.700 kai oUTw KABEENG. € YEVIKEG YPAUPES OO0 TTAAAIOTEPN Eival
N NAIKia 1600 PeyaAuTepn €ival n dlagopd atmd TNV TTPAYUOTIKA yia va @TACEI
oxedov ota 3.500 xpovia ota 25.000 xpdvia pe 30.000 xpdvia TTpIv apxioel va
MEIWVETAl OTTwG ToTeveTal, TTPoG Ta 40.000 xpovia TTpiv atmd onuepa. O Adyog
TToU oTa TTapatrdvw TTapadeiyuata KGBe nAikia padlodvBpaka dev avTIOTOIXEI OE
Mia nAikia, €ival ammotéAeopa TnG dlakupavong TNG KAPTTUANG BaBuovounong.
MdaAioTa  €xel atrodeixTei OTI yia HEPIKA OXETIKA MeyaAa diaoTthuata, n
TTEPIEKTIKOTNTA TOUu padiodvOpaka oTnv atuéoeaipa  gixe TNV idia  TIun,

ave¢dptnTa atmd TNV nAIKia Tou deiypaTog
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MNa Toug TTapaTTdvw AOYoUG €XEl ETTIKPATACEI VO ava@EPETal €AV N NAIKia
gival BaBuovounuévn n 6xi. H emkpatouoa ypaen gival n Baduovounuévn nAikia
va ouvodevetal atrd cal. BP (calibrated before present), n aBaBuovéuntn pe C-
14 years (€1n padiodvOpaka). EmimTAéov 6Tav n nAikia divetal o€ €tn .X. | p.X.
(BC, AD), Ba Ttrpétrel kavovikd va eival kal BaBuovounuévr, aAAd autd dev
akoAouBeital Travtote. EK Twv mpayudtwy OAeg ol NAIKiEG TTOU ava@épovTal o€
AAAEG PEBODBOUG XpovoAdynong gival NUEPOAOYIAKES (BnAQdK, TTPAYUATIKES) Kal

Oev aguvodeuovTal attd KATTOI0 181aiTEPN YPAPH.

To vepd TWV WKEAVWV EPPAVICEl DIOPOPETIKY TTEPIEKTIKOTNTA 0€ AvOPAKQ
14 a1mé QUTA TOU ATUOOQAIPIKOU OEPA KAl ETTOMEVWG EUQAVICEI UIa QAIVOUEVN
nAIkia. O Adyog eivai 611 n avtaAAayr] Tou avBpaka 14 PeTagu Tou aépa Kal Tou
BaAaoCIvVOU vEPOU YIVETAI JOVO OTNV ETTIPAVEIN TWV WKEAVWY, EVW N AVAUEIEN
ETTIPAVEIOKOU VEPOU Kal vePoU aTtrd Ta AN Twv wkKeavwy gival TToAU apyr). ‘ETol
0 GvBpakag 14 Twv wkeAviwv TTUBPEVWY OlaoTTATal PAdIEVEPYA MIOG KAl eV
avTika@iotatar ammd TOV OTUHOOQAIPIKO. 2TIGC TTAPAANIAKEG  TTEPIOXEG, OTTOU
Taparnpeeital avaBAucon vepou amd Ta BAON Twv wKeavwy, O AOYoG Tou
padievepyol AvOpaka TTPOG TO OTAOEPSO PEIWVETAI, PE ATTOTEAEOPA QUTO va
Kataypd@etal 0Toug BaAaocoIvOoUg Opyaviououg TnG TTEPIOXNG, Ol  OTToiol
eMeavifouv TTOAQIOTEPEG ATTO TIG TTPAYMATIKEG NAIKIEG. O1 nAIKieg AoITTOV TTOU
uttoAoyiovtal yia 1o BaAdoola  amoAiBwpuata  TTPETTEl va  dlopBuwvovTal
TTaipvovtag utmown TN @aivépevn auti nAikia. H ekTipnon twv @aivopevwyv
NAIKIWV YIa TTOPAAIAKES TTEPIOXEG KupaiveTal yupw ota 500 xpovia BewpwvTag
OTI Ol CUVBNKEG TG WKEAVIOG KUKAOPOpIiag dev ATAV TTOAU DIOPOPETIKEG KATA TO

TTaPEABOV.
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3.5.3 ZpdaApa okAnpou vepou (hard-water error)

2€ TIEPIOXEG OTTOU ETMIKpATOUV avOpakikd TreTpwuata (acBeoTtéAiBol,
MAapuopa, OoAopiTeg) TO vepd €ival ouxvd €UTTAOUTIONEVO O DIOAUMEVA
avBpakikd. Me autd Tov TPOTTO TO VveEPO Eival E€UTTAOUTIONEVO OE OTOBEPO
avevepyd davBpaka (TTOAU TTaAIOG AvBpaKag TwWV TTETPWHATWY KOl OPUKTWV)
apaiwvovtag €10l To Adyo padievepyou TTpog oTaBepd avBpaka. Aidgopol
udpORIoI PUTIKOI OPYAVIOUOI PE QWTO-CUVBETIKOUG PNXAVIOUOUG KATw aTrd TO
vEPO KABWG Kal Ol avOpOKIKOi OpyavIoMOi, PTTOPEl va €TnpeacTouv amod TO
apaiwpévo  autd  padiodvBpaka. Or nAikieg 1Tou Ba dwoouv Ba eival
AavOaopéveg Kal TO 0@AAPO autd KaAgiTal OQAAUa Tou okAnpou vepPoU. 2Tnv
TpPAgn 1O O@AAYa yivetar aioBntd peydAo Otav n apxiK TToodTNTA TOU

opyavikou dvBpaka Tou opyavioUoU Eival OXETIKA UIKPN.

3.5.4 Empuo6Auvon

‘Eva  amdé 1o peyoAutepa  TTPOPAAMOTA TNG  XPOVOAdynong  HE
padiodvBpaka gival n yéAuvon Twv dEIYUATWY PE OUYXPOVO I YEVIKA VEOTEPO N
Kal TTaAaIoTEPO TOu OtiypaTog avBpaka. H pdAuvon Tou deiyuatog UTTopEi va
yivel Tpiv atmd i Kal Katd TN didpkeia TnG delypaToAnyiag. MNa mapddeiyua, n
KUKAo@opia vepou eUTTAOUTIONEVOU O€ TTAAIO dvBpaka atrd TTapakeiyeva ICAPOTA
MTTOPEI va PoAUvEl vedTepa deiypaTa. Or pifeg TWV QUTWYV PTTOPEI va PETAPEPOUV

BaBid péoa ot yn vedTEPO AVBPAKa OTTWG Kal N OINBnon XNHUIKWY OUCIWV ATTO
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Ta emQavelakd e6Aaen A Ta opyavika QUTIKA KaTAAoITTa (TUPQN KATT). ZTnv Tpdaén
ol diadikacie¢ KkaBapiopou TOu OEiyuaTog TTOU  akoAouBouvtal aTd  TA
TEPICOOTEPA  €PYACTAPIA  XpovoAdynong dAvBpaka, aTmmoPaKpUVOUV  TO
MEYOAUTEPO, av OxI OAO, TTOOOOTO ETIMOAUVONG TTOU O@EIAETal OE EUBIAAUTEG
XNMIKES Kal avAAOYEG ouaieg. Oa TTPETTEI va KaTavonBei 6T 6co TTaAaIdTEPO Eival
10 Ociypa 1600 pIKPOTEPN €TTIMOAUVON XPEIAZeTal aTTO OUYXPOVO padlodvOpaka
yla va dwaoel nAikieg onuavTik& vedTepeg (T1.X., 1% emudAuvon pe TpdoeaTto
AavBpaka €vog UAIKOU OTTol0odRTTOTE NAIKIag TTdvw atmd To Oplo XpovoAdynong

NG uEBGdOoU Ba dwoel nAikia 36.600 eTwv).

2€  YEVIKEG  YPAMMEG  OAD  Ta  YEpoaia  QUTIKA  KATAAOITIA,
ouutrepIAapBavépevou  Tou  KApPouvou, egival  Ta  KAAUTEPA  UAIKG  yia
XPOvoAoynon He avBpaka 14. 3TIC apXaIOAOYIKEG aTTOBECEIC N XPOvoAdynon
Kapévou EUAou (kapPBouvou) kal oTrépwv gival n 1Mo eupéwg O1adedopévn
MEBODOG xpovoAdynong yia nAikieg MIKpoTepeG atmd 40.000-50.000 xpodvia

TTEPITTOU.

Ouwg 61mwg AdN avaeépOnke, Ta udpPOHPIa YUTA UTTOPEI va TTapoucIalouv
TTOAAIOTEPEG TNG TTPAYMATIKAG NAIKIEG OTTWG Kal TA QUTA TTOU avaTITUCOOVTAI
TTOAU KOVTA 0€ evepPYd NQAIOTEIQ KAl T OTTOIA £TTNPEAOVTAl OTTO TA £CEPYXOMEVA
agpla TTou TTEPIEXOUV avevepyo avBpaka. Etriong 1diaitepn TTpocoxn TTPETTEl va
divetal 6tav xpovoloyeital KApBouvo 1 TUAPA EUAOU TTOU TTPOEPXETAl OTTO
MEYAAOUG KOPPOUG OEVTPWYV Kal Ta oTroia é¢noav yia TTOAU peydAa diaoTtriuata. H
XPOVOAOYNON TOU €0WTEPIKOU TWV KOPHWYV Toug Ba dwaoel TTOAU OIaPOPETIKES

NAIKIEG aTTO TOV £EWTEPIKO PAOIO TOUG.
Ta 001G pPTTOPOUV VO XPovoAoynBouv aglommoTa €Aav  dIatnpouv TO
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KOAAayévo Toug (opyaviki oudia) TTPAyHa apKeT& OTTAvio o€ BePUES Kal ENPES
KAIPaTIKEG Cwveg. Ta Kapéva ooTA TToU TTEPIEIXAV KOAAAYOVO UTTOpE €TTIONG va

XpovoAoynBouv.

Ta avOpakikad KEAUPN xpovoAoyouvTal, aAAd oTa pev Baldooia TTPETTE va
yivel d16pBwon Tng emidpaong TnG wkeAviag deEapevig, ota e Aiyvaia Kal
YEVIKG Ta Xepoaia Ba mTpétrel va AngBei uttown n d16pBwaon okAnpou vepou, TTou
O€ OPIOPEVEG TTEPITITWOEIG PTTOPEI va QTAVEI TIG APKETEG XIANIGdEG Xpovia. Ol
QAvOPOAKIKOi OXNUATIOUOI OTTWG AIpvaiol Kal TTOTAPION TPAREPTIVEG, Eival OE YEVIKEG

YPOUMEG BUOKOAO va xpovoAoynBouv agiétmoTa.

APKETEG TTPOOTIABEIEG £XOUV Yivel va xpovoAoynBouv kal €dden atmd Ta
TTEPIEXOPEVA OpPYaVIKA ouoTaTiKd Toug. Opwg Ta €ddgn cival duvapikd
ouoTAPaTa Kal TTPpocAauBdavouv opyavikd UAIKA yia PeyGAa dIOOTAUATA KAl WG

€K TOUTOU TIG TTEPIOCOOTEPEG POPES DEV €ival AgIOTTIOTN N NAIKIO TOUG.

2€ ONeG OUWG TIG TTEPITITWOEIG TO ONUAVTIKOTEPO Eival VA yYVWPEICOUWE TI
OKPIBWG XPOVOAOYOUUE PE TO OCUYKEKPIPEVO Oeiyua TTou padéwape. lowg n apxn
TTOU AYVOEITal CUOTAPATIKA atmd TOUG ETTIOTAPOVEG Tou Trediou €ival OTI Ta
OUCTaTIKA PEPN EVOG OTPpWHATOG OEV Eival atTapaiTnTa TNG id1ag NAIKIag Pe tnv
NAIKia TG atmdébeong Tou OTPWHATOG. AV Kal WG apXh @aivetal attAfl Kai
oTTroloodATTOTE KaTaAapaivel 611 éva TTANUUUPIKO OTPWHA TTou dnuioupynenke
onuepa dgv eival avaloyng nAikiag pe Ta Bpavopata TTOU TTEPIEXEI KAl TTOU
TPOEPXOVTAl QTG  TOV  TTOPAKEIMEVO aOBeOTOANBO nAIKiOG  ekaTOVTAdWV
EKATOMMUPIWY ETWYV, EVTOUTOIG OTAV TTPOKEITAI VIO éva KOPUATI KdpBouvo o€ éva
APXAIOAOYIKO OTpwua cuvrBwg ayvoeital n diadikacia pe Tnv otroia BpEdnke

ekei. EmTTAéov Ta TTEPICOOTEPA QAPXAIOAOYIKA OTpwHaTA Egival TTaAipynoTa,
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onAadn, cival atmroTéAeopa etTavaAauBavouévng XPAONS yia UAKPU XPOVIKO
didoTtnua. ‘ETol, TTOANEG QOPEG, éva KOPPATI KapPouvou 1 GAAou opyavikd UAIKO
TIPOG XPOVOAOYNON UTTopEl va €xel Ppedei péoa oto oTpwua atrd TTaAaidTEPA
oTpwHaTa TOU €xouv Ppebei KATTOU pakpUTEPA OTnNV  ETTIQAVEIQ, AdYW
avlpwTtTIivwv 1 Adyw Quoikwyv diadikaoiwv. ETTimmAéov, étav €éxouue pia @don
EYKATAAEIYNG KOl KATOTTIV KAIVOUPIAG XPAONG TOU XWEOU 1 OTav Pia eVTEAWG vEQ
TOAITIOTIK) @&on AauBAavel xwpa TTAVwW € PIa TTPONYOoUNEVN ETTIQAVEIQ, Egival
oxedov aiyoupo 0TI Ba dnuioupynBei KaTapxrv €va OTPWHA CUMMEIKTO PE UAIKG
Kal atrd TNV KaTwTepn €m@Aveia. Katd ouvETTela n xpovoAdynaon OgiyuaTog TTou
TEPIEXEI TTOANG BpalopaTta opyavikou UAIKOU dIACTTOPTA HECA OTO OTPWHA, Ba
Mag dwoel mOavwg éva PEoco Opo NAIKIOG PETAEU TNG TTPONYOUMEVNG KAl TNG
vedTePNS @Aaong. AnAadry, uE auto Tov TPOTTO Ba dnuioupynBEi PIa «ETABATIKN
@acn», n OToia OTNV TTPAYMATIKOTNTA OV UTTAPXEl (TO idlo 1oXUEl Kal yia Ta
apXaIoAOYIKA eupApaTa TTou TrEPIEXEN). Mia owoThi oTpatnyikl 6a nArav va
xpovoAoyriooupe TTOAAG povadiaia Bpavopata, Ta oTroia BewpnTiKA Oa pag
dWOoouV BUO OIOPOPETIKEG OUAdEG NAIKIWY, €AV TO OTPWHA Eival TTPOIOV
avapeigng. AkOun kai étav €ipacTe oiyoupol yia TV AKEPAIOTNTA TOU OTPUWHATOG
Kal yia TIG O1adIKACiEG TTOU TO €XOUV dNUIOUPYAOEI, Hia XpovoAdynon dev eival
TTOTE APKETA. ATTO Ta TTIO agIOTTIOTA dEiyhaTa yia XpovoAdynon pe avBpaka 14
gival autd 1Tou cuAAéyovTal aTrd adiaTtdpaKTn €0Tia Kauong. Eival dedouévo oI
Ta KApPouva TG €oTiag Kankav Tautdéxpova Pe Tn dnuioupyia TnG. Kal o€ auth
TNV TTEPITITWON OPWGS N avOpakoAoyIkr) HEAETN PTTOPEI va BIAAEEEI Ta KaAUTEPQ
UANIKG OTTwg eivanl deiypa atrd kKAadi dEvOpouU 1 KAPEVOUG OTTOPOUG TA OTTOIx

MTTOPEI va PNV €Xouv heyAAn nAIKia Tn oTIyun TTOU KANKAV.
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3.5.5 H pé0odog tng ocipdg Tou oupaviou (Uranium series)

H péBodo¢ Tng o€Ipdg TOUu oupaviou TIOU XPNOIYOTTOIEITAl  YIa
XPOVOAOYNoN NAIKIWY TOU TETAPTOYEVOUGS BaacifeTal OTn YEWXNUEIQ TOU oupaviou
kal Bopiou. To oupdvio wg oToIxeio eival egaIpeTIKA €udIGAUTO, evwy TO BOPIO
OTTWG Kal AAAa oToIXEia TG O€IPAG TOU oupaviou, €iTe atToppoPATal atrd AAAEG
ouaoieg €ite KaBI(avel Pe TN HOPYPR OpUKTWYV. To TeAIKG atroTéAeopa gival OTI TO
06p10, KaBICAvovTag PE TN MOPEPA CUPTTAOKWY aAATWY, ATTOMAKPEUVETAI aTTd TO
VEPO KAl OUOCWPEEUETAlI ME Ta ICAUATO OTOUG TTUBMEVEG TWV AINVWV Kal
Balacowyv. Ze avrtiBeon TO oupdvio Trapauével OlOAUPEVO OTO vePO Kal
XPnoIJoTrolEiTal Padi ue To AoBECTIO ATTO TOUG OPYAVIOUOUG KATA TNV KATAOKEUN
TWV KEAUQWYV TOouG. Adyw Tng padievepyng diIdoTTaong, To apXIKO oupdvio 234
petaTpémeTal o€ B0pio 230. 'ETO1 n nAKkia Tou BavdaTou, yia TTapAadelyua, evog
KOPAAAIOU pTtTOopEi va uTtoAoyIoTEl aTTO TO AGYO Twv dUO TTAPATIAVW ICOTOTTWV.
Meplopiopud otn péBodo armroteAei n UTTAPEN aAvoIXTOU CUCTAPATOG META TO
BdavaTto Tou opyaviopou, dnAadr}, n OIAYEVETIKN €i00d0¢ oupaviou PECW TNG
AVOKPUOTAAAWONG TOU avBpaKIKOU UAIKOU Tou KeEAU®ouS. ‘Ewg Twpa udévo Ta
KOpG&AAIa BewpouvTtal atmoAUTwS agloTmoTa UAIKA atmd OAoUG Toug avBpakikoug
OpYavIoOPoUG, yia XPOvoAdynon HeE oupdvio-86pio. Me 1mn péBodo oupaviou
Bopiou xpovoAoyouvTal UNIKA nAikiag €wg kail Trepitrou 500.000 xpdvia. To 6pio

AUTO KUPaiveTal avaAoya e TNV apxIKA TToOOTATA TOU OUPAViou 0TO UAIKO.
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3.5.6 ZmrnAaioBépara (speleothems)

AvBpakikéG ammoBéoelc oe OTTAAQIO OTTWG OTAAOKTITEG, OTAAQYMITEG, Kal
VEVIKG TpaBeptiveg PTropolv va xpovoloynBouv pe 2°Th/?4U. H xpovoAdynon
oTNAQIOBEPATWY  €xe€l UEYAAN €@apuoyr) O€ OTNAAIO PE  APXAIOAOYIKEG
ammoBéoceig, €I0IKOTEPA €KEI TTOU N nAIKia Toug €ival eKTOG TNG €PPBEAEIOG TOU
avBpaka 14. To oupdvio kaBifavel ammd Ta KAPOTIKA vepd katd Tn OlApKEIa
OXNUOTIOHOU TwV avBpakikwy oTrnAaioBepdTwy. To *°Th mou BpiokeTal KatdTIv
Méoa oTa oTTnAaloBépaTta TTPoKUTITEl aTTd dIAoTTOoN TOU oupaviou. EvrouTolg
MIKPEG TTOOOTNTEG Z0Th pmropei va Trpoépyovial ommd T didomaon 2%°Th
KAQOTIKNG TTpoéAeuong, dnAadr, BOpIo TO OTToI0 ATTAVTATAlI ATTOKAEIOTIKA O€
KAQOTIKG 1ICAMOTa  (TT.X., E€YKAWPIOPEVO Ot apyIAIKG opuktd). ' autd kai
SI0POWVETAI N TIEPIEKTIKOTNTA o€ 2°Th avdloya pe TNV TTEPIEKTIKOTNTA o€ >2Th.
2€ VEVIKEG YPOUMEG OMWG N Trapoucia Z2Th  Pewpeital  TTAVTA évoeItn
ETMPNOAUVONG Kal JOvVo OTav n TTooOTNTA TOU €ival PIKPR yiveTal n didpbwon Kai
AapBavetal uTtown n xpovoAoynon. ‘Evdeign o1 1o UAIKO dev gival KatdAANAo yia
XPOVOAOYNON ATTOTEAEI N HEYAAN TTEPIEKTIKOTNTA O€ KAAOTIKA UAIKA (GPYIAOI KATT).
2XETIKA ETTITUXNMEVES TTPOOTTIABEIEG €XOUV YiVEl TEAEUTAIO KAl OTN XPOVOAOYnon

avBpakIkKwv aTtoBEccwy (TpaBepTiveg) o€ Aiuvaia TTepIBAAAovTa.
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3.5.7 OoTa

Mia epappoyn TG ueBddou Tou oupaviou gival 0TN XPOVOASGYNGCN OCTWV.
Ta 00T 0TOUG {UVTEG Opyaviououg TTepiExouv Aiyotepo atrd 0.1 ppm oupdvio.
2€ opIopéVa aTTOAIBWHEVA OOTA N TTEPIEKTIKOTATA o€ oupdvio gival 10 ) kar 1000
QOpPEC MeyaAUTEPN. Otwpeital Aoimmév OTI Ta 00TA €UTTAOUTIOTNKAV O€ OUPAVIO
amd 10 €0a@IKO vePS. AUTOG O E€UTTAOUTIONOG TTIOTEUETAI OTI YiVETOI OXETIKA
ouvToua PETG TO BAvaTO TOU OpyaviIoPoU Kal Tov eYyKAWRIOPO Twv 00TWV OTa
ICApaTa. Opwg n Tapatrdvw uttdBeon dev eival TTAVTOTE CWOTA Kal yI' autd n
MEBODOG XpPOVOAOYNONG TWV OOTWV HE TN OeIpd oupaviou TIPETTEl VA

eTTAANBeUETAI KOl JE AAAEG HEBGDOUG.

3.5.8 H pédodog K/Ar

H uéBodog autr XpnOIMOTIOIEITAI ATTOKAEIOTIKA YIO UAIKGQ TTOU TTEPIEXOUV
KAAIO, OTTWG TTETPWHPATA KAl OPUKTA TTUPIYEVOUG TTpoéAeuons. H ouvnBéoTtepn
eQapuoyn TG MEBOdOU eival O0Tn XPOVOASYNON NQAICTEIOKWY EKPREEWV Kal
UAIKwV. 'Exel xpnoiuotroinBei ouxva yia Tn XpovoAdynon Twv OTPWHATWY TToU
TTEPIEXOUV ATTOAIBWUATA TTPWINWY ATTOAMBWHATWY avBpwTTidwyv oTn MeydAn
Tagpo (Great Rift) Tng avaToAIKAG AQpIKAG. To KATWTEPO OPI0 XPOVOASOYNONG TNG
MEBGOOU gival apkeTd uwnAd, dnAadn, Trepitrou 100.000 xpovia, v TO AVWTEPO

@TAVEI TA 5 BICEKATOPUUPIA XPOVICA.

To KANIO TTEPIEXEI PIKPEG TTOOOTNTEG TOU 100TOTTOU KaAiou 40, TO OTToio
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oTaBepd diaotraTal o€ apyod 40. H avahoyia Twv 100TOTTWY KAAiou Kal apyou Pag
divel TNV nAIKia KpuoTAAAwoNG Tou TrETPWHPATOG Oedopévou OTI KATA Tnv
neaioTelok €kpnén OAo TOo apyd, wg aéplo, atmoBAAAeTar kal apxifel n
padievepydg Ol1aoTTacn Tou KaAiou atrd pndevikn TiuA. Kal €edw 1oxUel 0TI TO
ouoTnua Ba TTPETTEl va gival KAEIOTO PETA TNV KPUOGTAAAWGN TOU OPUKTOU I} TOU

TTETPWHPATOG OTTWG KAl € OAES TIG PABIOUETPIKEG UEBOGDOUG.

3.5.9 Ogpuowravyeia

H péBodog autr xpnoluyotrolsital o€ XaAadia r TTupIitOANIBo TTou €xEl
utrooTei éviovn Bépuavorn. MNMupwpéva UAIKA OTTWG KEPAUIKA TTOU TTEPIEXOUV
KOKKOUG xaAadia ) TTupITOAIBou PTTopouV £1TioNg va XpovoAoynBouv pe tnyv idia
pMEBODO. 2TV TPAEn ouvABwg xpnoidotrolouvTal  AiBiva  gpyaAcia  atmo
TTUPITOANIBO 11 XaAadia, Ta otroia €xouv nBeAnuéva r aBéAnta Tupwbei, yia
Tapddelyua, oe KATOlO €0Tid Kauong. H péBodog Tng Bepuo@wTtauyeiag
XpovoAoyei UAIKG nAikiog Trepittou €éwg 500 xIANIGdeg xpdvia kal  €XEl
XpnoigotroinBei eupéwg yia xpovoAdynon AiBivwv epyaleiwv Tng MaAaioAiBIkAg

EtToxng.

H apxn Tng peBodou Bacifetal 0To OTI OPUKTA OTTWG O XaAadiag Kai
TTETPWHPATA OTTWG O TTUPITOAIBOG TTEPIEXOUV IXVOOTOIXEIA PABIEVEPYWYV UAIKWV TA
OTTOI0 DIOCTIWHPEVA EKTTEUTTOUV PadIEVEPYA OWPATIdIO. AUTA YE TR OEIPA TOUG
BouBapdifouv Ta uttdAoITTa dToua Tou UAIKOU, Ta oTToia atToBAAAOUV NAEKTPOVIO

TTOU TTayIOEUOVTAI O€ ATEAEIEG TOU KPUOTAAAIKOU TTAEypaToG. Katd Tn Bépuavon
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TOU UAIKOU o€ Bepuokpacia Tavw atmd 450°C OAeg o1 TTayideg adeiddouv Kal To
UAIKO KaT' auTd Tov TPOTTO ETTAVEPXETAI OTNV aApPXIKr MNdevikn TiunR. 'ETol, étav
XPOVOAOYOUME €va WNUEVO KEPAMPIKO 1 €va AiBIvo epyaAegio TTou €Tmece OTn
QWTIA, Katd Bdon UETPAUE TOV APIOUO NAEKTPOVIWV TTOU €XOUV TTAYIOEUTEI OTIG

AaTEAEIEG TOU TTAEYUATOG ATTO TN OTIYUN TNG B€ppavong Ewg OnuEPa.

210 epyaoTAplo TO Oeiyya Bepuaiverar avad kal Ta nAEKTpoOvVIa TTOU
ATTEAEUBEPWIVOVTAI EKTTEUTTOUV QWG TO OTTOIO Kal YETPATal. H pwTauyeia AoITov
TTou aTreAeuBepwveTal amd TN Bépuavon eivar avaloyn TnG ToodTNTOG TWV
eYKAWPIoPEVWY NAekTpoviwy Tou deiypatog kal dpa avdaAoyn Tou XpOvou Tng
padievepyoug didotraons. BePaiwg, ek1d¢ amd TV APXIKA  TIMA  TWV
TTayIOEUNEVWY NAEKTPOVIWY, TTOU gival PNdEv, Kal TV TEAIKA TIUA TTou PETPATAI
ME TN B€pPavon OTO €PYACTPIO, TTPETTEI VA LEPOUME KAl TO PUBPO TTapaywyng
NAEKTPOVIWV OTO OUYKEKPIUEVO UAIKO OAAG Kal TO puBud pe TOV OTT0IO
mayidevovTal Ta nAekTpdévIa. ‘ETol €va TUAUO Tou UAIKOU TTPOG XPOvoAdynon
EKTIBETOI O0€ YyVvWOTNAG €viaong TNy PAdIEVEPYEIAG KAl KATOTTIV PETPATAI N

EKAUOUEVN QWTAUYEIQ.

EidikéTEpa n nAIkia uttoAoyidetal ammd 10 AGyo NG BeppoPwTalyeiag Tou
ociypartog (TTahaioddon; paleodose) TTpog Tnv €Troia 660N PadIEVEPYEIOG TOU
dciyparog. O utrohoyiopdg TnG €TACIOG 6OONG €ival KABOPIOTIKAG onuaciag yia
TN XpovoAdynon. H emoia déon €ival 1o dBpoioua NG padievéPyElag Tou idlou
TOU UAIKOU TTOU XpovoAoyeital Kal NG TePIBAAOUCOG padIEVEPYEIOG TOU
ICANaTOG OTTOU €ival Bapuévo 1o Ogiypa, n otroia ekTiydral o1 eTNPEAdel TO
ociyua péxpl Mia atmméotaon tepitou 30 ekatooTwy. H padievépyeia Tou UAIKOU

METPATOI OTO EPYOOTAPIO, EVW N PAdIEVEPYEIA TOU TTEPIBAAAOVTOG PETPATAI EiTE
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OTO €PYACTAPIO XNMIKA amrd Ociyua ICHPaTog, €ite kKateubegiav OTO Onueio
dclypatoAnyiag pe Tnv €lcaywyr) dociuetpou padievépyelag. MNa va egival
agIotnoTn N PETPNON TNG PAdIEVEPYEIAS aTTO OEiyPa ICAUATOG TO TEAEUTAIO TTPETTEI
va €ival TEAEIWG AVTITTIPOOWTTEUTIKO Twv aTroBéccwv o€ akTiva 30 ekaTooTWV

atod 1o deiyua.

ZnUavTik TTPOUTTO0eon, yia va egival aflomoTtn n XpovoAdynon uE
Bepuowrauyeia, gival o1l n TepIBAAAouca padievepydg ddon dev Ba TTPETTEl va
Exel MeTaBANOEi pe To xpodvo. Katapxrv 10 UAIKG Ba TTpETTEl va €XEl KOAUPOEi atrd
ICAMOTA OXETIKA oUvToua PETA TN Béppavon Tou. Katd deutepo AOYO dev TTPETTEI
VO €XOUV ONUEIWBEI ONUAVTIKEG PETABOAEG OTNV TTEPIEKTIKOTNTA O padlevepyd
oToIxeia Adyw ATTONAKPUVONG 1 €10000U TETOIWV OTOIXEIWV aTTd TO UTTEDAPIKO
vepld. Or1 PETAPBOAEG QUTEG OTIG TTEPICOOTEPEG TTEPITITWOEIG MTTOPEI  va
EVTOTTIOTOUV QT TTPOCEXTIKI] avAAUCN TWV OTTOTEAEOUATWY Kal dIapopwV
GAAWV  TTOPaPéTPpWY, TTOU Ba TTPETTEl OPWG VA TTPOCUETPOUVTAl KATA TN
xpovoAoynon. H aAhay Twv ouvBnkwv uypaciog taidel KAtmolo poAo oTnv
éviaon NG padievepyous akTIVOBOoAIaG aAAG ouvhBwg dev attoTeAEi KABOPIOTIKO

TTapAyovTa yIa TV agloToTia TNG HEBOGdOU.

3.5.10 Omrmik pwravyela (optically stimulated luminescence)

H diagopd NG omTIKAG QwTauyeiag amd Tn Bepuowralyeia ival Ot
oTnNV TTPWTN METPATAI N QWTAUYEId TTOU TIPOEPXETAl aTTd TNV £€KBEOon TOu

OeiyuaTog 01O QWG Kal Ox1 atro 1 B€ppavon Tou. AnAadr, n nEBodog oTnpileTal
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oTnv Utrapén Trayidwyv NAEKTPOViwvV TTou gival TOOO guaioBnTeg woTe adelIdlouv
MOvo atrd Tnv €kBeon oTOo WG. Ta UANIK& TTOU HPETPWVTAI Eival KOKKOI KUPIWG
xoAadlia kai aoTpiwv. Katd tn didpkeia TnG amoBeong Twv TTapaTTAvw UAIKWV
OpPKEi €kBean Aiywv AETTTWV OTO QWG YIa VO PNOEVIOTEN TO yewxpovoueTpo. Ta
KOAUTEPO UAIKA WG TIPOG aUTH TNV TTOPAPETPO BewpolvTal Ol AIOAIKEG
amoBéoelig. O1 Totduieg Kal AANeg avdloyeg atroBéoeigc gival  AiyoTepo
KATAAANAEG OAAG xpnoldoTTolouvTal Kal autég. To Onfua TTou HETPATal OTO
EPYAOTNPIO €ival aTTOTEAETHUA BIEYEPONG ME QWTEIVI TTNYRA TwV TTOAU guaioBnTwyv
TTayidwv nAekTpoviwy, o€ avtiBeon pe TN BepuoPwTAUyEIa TTOU XPNOIUOTTOIEITAI
uynAn Bépuavon kal adeldlouv OAeg ol TTayideg. Me Tnv OTITIKI QWTAUYEIX
MTTOPEI va XPNOIPOTTOINBEI TTOAU  MIKPR) TTOOOTNTA OEiYyUATOG, MOVO PEPIKEG
0eKAdEG KOKKWV XaAadia | aoTtpiwv. ETITTAéoV VEEG TEXVIKEG e@apuolovTal
METPWVTAG TN QWTAUYEIA O KABE KOKKO XWPIOTA, TWV OTTOIWV Ta CHPATA TEAIKA
ugioTavtal oTaTIOTIKA €TTegepyaoia. Kar autd yiati gival moavov o1 didagopol
KOKKOI va PNV €xouv PndevIoTEl TTARPWG KATA TO TEAEUTAIO ATTOBETIKO YEYOVOG
OANG  va  TTEpIEXOUV  UTTOAEiypaTa  OnNUaTtwy  atrd  TTPONYOUNEVEG  QAOEIG
amoBeong, okéun kar amd 1O apxikd TETPWHA ATTO TO OTI0I0  €XOUV
amooapBpwBei. Me Tn duvatotnTa pETPNONG KABE KOKKOU XWwpPIoTa Eival
duvaTtov, BewpnTIKA, va EEXWPICOUPE TO dUVATOTEPO ETTAVOAANPBAVOUEVO Orua
TTOU B0 TTPETTEI VA OXETICETAI UE TO TTIO TIPOCQPATO YEYOVOGS £KBECNG OTO PUWG.
Aedopévou OTI N apxn TNG OTTIKAG QWTaUYEIoG gival idla Je autr NG
Bepuo@wrauyelag, Kal €dw n PETPNON TNG TTEPIBAANOUCAG PadIEVEPYEIQG Eival
KaBopIOTIKA yia TN XpovoAdynon Tou deiypatog. Kai €dw 1oxUouv Aoittév ol

TTEPIOPIOPOI  TNG  BepuopwTavyelng  O6oov  agopd  oTnv  TTePIBGAAouUCa
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padievépyela. H oTmiky @wTtalyela €xel HEYAAN €QAPMOYR OTn XPOvoAdynon
TTaVTOG €idOUG KAAOTIKWY OTTOBE0EwV Kal €da@wyv, PE TNV TTPOUTTO0eon va
TEPIEXOUV TTOOOTNTEG XaAadia ) kal acTpiwv. To 6plo xpovoAdynong MeE TN
pMEBODO authy Bewpeital 6T eival Trepirou Ta 300.000 xpodvia. Zuyxpovn

TTapaAAayr TG PEBODBOU gival N pwTauyela uTTEPUBPNG aKTIVOBOAIOG.

3.5.11 H pé00d0¢ Tou payvnTIKOU CUVTOVIOHOU NAEKTPOVIKAG OTPOPOPMAS

H péBodog Tou ESR (electron spin resonance) eival Tapouola e n
pEBODO TNG BepuoPWTAUYEIAG, YOVO TTOU O€ AUTH TNV TTEPITITWON METPIETAI N
TTOOOTNTA TWV NAEKTPOVIWV TTOU €XEI TTAYIOEUTEI OTIG ATEAEIEG TOU KPUCTAAAIKOU
TIAEYMOTOG TWV OPUKTWV Kal OXI Ta OEUTEPOYEVH TTPOIOVTA TOUG (QWTAUYEIQ).
EmmAéov n péBodOG cival €TavaAnTiTiky o€ avtiBeon e TIG PHEOBODOUG TNG
QWTAUYEIQG TTOU, TTPAKTIKA, adeiddovTag TIG TTayideg Tou KpuoTAAAou atrd Ta
NAEKTPOVIa Oev gival duvaTdv va emmiRePaiwoouv Tn PETPNON. To avwTEPo OpIo

XPOVOAOynong TN ueBddou gival UNIKG TTEPITTOU 2 EKATOUMUPIWV XPOVWV.

H péBodog ouviotatar otn pETpNon NG €viaong TOou  PayvnTIKOU
OUVTOVIOUOU TNG OTPOQOPUNAG TWV NAEKTPOVIWY, TIMF N OTToia OXETICETAI PE TO
MayvnTIKO TTedio TTou dNIoupyoUuV Ta NAEKTPOVIA KATA TNV TTEPIOTPOPN Tous. H
éviaon, OXeTICOPEVN ME TOV TTANBUOUS Twv NAEKTpoviwy, gival avaloyn HE TO

XPOVO TTOU TO UAIKO €KTEONKE O€ PABIEVEPYN EKTTOUTTT).

IMOAAG UNIKG €xouv xpnoigoTroinBei pe emmiTuxia yia xpovoAoynon pe ESR.

Ao autd Ta o cuvnBiopéva gival Ta avBpakIKA UAIKG OTTwg TPaPREPTIVEG,

39



omnAaioBéuata, avBpakikd atroAiBwparta  (KopdAAla  KATT)  KaBwg  Kal
QOBECTITIKEG KPOUOTEG Kal YAEBEC O PAYMATA. 2€ OAEG QUTEG TIG TTEPITITWOEIG
TTPETTEI va OEIxXBei OTI TO CUCTNUA TTAPEPEIVE KAEIOTO META TNV KPUCTAAAWGN TOU
avBpaKIKOU OpUKTOU, dnAadn, TTPETTEI va TTIOTOTTOINBEI OTI KATAPXV TO UAIKO dev
EXEl avakpuoTaAAwBei. Me emiTuxia eTTiong xpovoAoyouvTtal attoAIBwpéva dovTIa
T OTIOI0 Of VYEVIKEG YPOUMESG OCUMTTEPIPEPOVTAI WG KAEIOTO ouoTtnua. Ol
avaAoyeg TTPOUTTOBETEIC yia TN PETPNON TNG TTEPIBAANOUCOG padIEVEPYEIAG, TTOU

IoXUO0UV YIa TIG uEBGOOUC TNG PWTAUYEIAG, IOXUOUV KAl OE QUTA TNV TTEPITITWON.

3.5.12 H pé0odog tng Tpoxidg didotraong (fission track)

H péBodog autr] xpovoAoyei UAIKG TTou TTEPIEXOUV oupdvio. Baaoiletal
oTnv autépaTtn didoTracn (oxdon) Tou oupaviou 238 Kal T HEYAAN eVEPYEIQ TTOU
atreAeuBepwveTal KaT autdv TOV TPOTTO OTO ECWTEPIKO TOU KPUOTAAAOU TTOU
TTEPIEXEI TO oupAvio. AuTA N evépyela odnyei 0Tn OUYKPOUON TWV TTPOIOVTWY TNG
oxaong Pe Ta TePIBAAAOVTA ATOUA, PE ATTOTEAECUA TN dNIoupyia TPoXIwV (ixvn)
KATaoTpo®nig oTo TAEyua. Ta ixvn autd diatnpouvTal Kal 0 apIBPOg Toug eival
avAAOYOG TOU TTEPIEXOUEVOU oupaviou Kal Tou Xpoévou. Ta ixvn uttohoyilovtal pe
MIKPOOKOTTIKA €¢€Taon Tou UAIKOU. H diatipnon Opws Twv IXVWV  Eival
ouvaptnon NG OEPMIKNAG 10TOPIag Tou OEiyUATOG KAl TOU €idOUG TOU UAIKOU.
EmiTAéov Oev PTTOPOUV va XPOovoAoynBouv UAIKA PE HEYAAN TTEPIEKTIKOTNTA O€
oupavio, yiati Ta ixvn didoTracng O PUITOPoUV va dlaxwpioTouv. Av Kal ouxvd

XPNOIMOTTIOIEITAl NPAIOTEIOKS YUAAI, TO TTI0 OgIOTTIOTO UAIKO yia XpovoAdynon Me
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TN MEBODO auth €ival TO OPUKTO CIPKOVIO. ZTIC TTEPICCOTEPESG TTEPITITWOEIS N
MEBODOG XpnOoIPoTTOIEiTAI O CUVOUAOHO PE AAAEG HEBODOUG yia Tn XPOovoAdynon
NQAIOTEIOKWY UAIKWYV. O1 nAIKIEG TwV UAIKWVY TToU TTpoodiopidovTtal EEKIVOUV aTTo

MEPIKA XPOVIa Kal TAVOUV TIG EKATOVTADES EKATOUMUPIA.

3.5.13 H pé00d0g TwV KOOHIKWY 100TOTTWYV (cosmogenic nuclides)

Mia o€ipd vEwv peEBOdwY padioxpovoAdynong XpnolidoTTolEiTal GAO Kal
MO ouxvd oTn yewAoyia Tou TeTapPTOYyEVOUG, WE TTPOPAVI) Onuacia yia Tnv
apxalodoyia Kal TN yewpop@oAloyia. Avagépovtal wg PEBODOI TWV KOOMIKWY
I00TOTTWY, OnAAdr, 100TOTTWV TTOU dnuIoUpyouvTal ATTO TNV avTidpaon Tng
NAIOKAG OKTIVOBOAIQG PE TTUPMAVEG TwV ATOPWY dIOPOPWY OPUKTWY OTTWG TOU
XoAadia ) Tou aoBeoTitn, TTOU BpiokovTal eKTEBEIEVA OTNV ETTIPAVEIA TNG YNG.
Tétola 106T0TTO €ival TO BnpuAAio 10 (1OBe) Kal To apyihio 26 (26AI), TTPOIOVTa
padlevePYOUG METATPOTIAG TWV OCUCTATIKWY Tou XaAadia aAAd kKal AAAwvV
OPUKTWYV, KaBWg Kal 1o xAwplo 36 (36CI), TTPOIOV PETATPOTING ETTIONG OPUKTWV
TTOoU TTEPIEXOUV OUVABWG aoBEaTio Kal kKAAIo. Me TIg ueBddoug auTég HETPATAI TO
XPOVIKO d1doTnPa KOTA TOv OTToio éva TTETPpwHA i amdbeon TTapEPEIVE OTNV
EM@PAVEID TNG YNG €KBETO OTNV  KOOMIKA akTIVOBOAia. Mrtropouue, yia
TTapddelyua, va uttohoyiooupe TIG NAIKIEG Ola@OpwY OTABEPWY YEWHOPPUWV
OTTWG avapPaBuides ) ATTOBECEIC AVEVEPYWYV TTAYETWVWY, TO puBuod didppwong
KAl atmoyUuvwong TTETPWUATWY Kal YEWHOPQPWY, TO PpuBPo pETaKivNONnNg TNng

ETMPAVEING EVOG PrYHATOG, Kal TRV NAIKIO dIa@OpwV aTToBETEWV.
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H évraon TnG KOOWIKAG akTIVOPBOAiag e¢aptdtal amd Tnv éviaon Tou
MayvnTikou 1rediou, n otroia dev gival oTtaBepr) 010 XpOvo. To UYOPETPO Kal TO
YEWYPAPIKO TTAATOG aTTOTEAOUV TTAPAUETPOUG TTOU TTPETTEI va An@Bouv uttown
Kard Tn XpovoAdynon. Ta idia koouik& 100TOoTTa dnuIoupyouvTal atrd Tnv
avTidpaon e DIPOPETIKOUG TUTTOUG KOOMIKWY aKTIVOBOAIWY, Nn &€ eTTidpacn Twv
TeAeuTaiwy gival d1a@opeTIKr avaloya Pe To BAB0G. 'ETol opliopéveS akTIVOBOAIES
emoOpoUVv Ot PeEYOAUTEPO BABN KATW aT1rd TNV £mM@QAvVEIQ TNG yns. H XpoviknA
eMBEAEIO TNG PEBOGDOU €QAPUOYNG TWV KOOMIKWY ICOTOTTWV KUPAIVETal avaAoya
ME TO 100TOTTO 1] OTTO TO CUVOUACONO 1I00TOTTWY TToU Ba XpnoiuoTtroifjooupe. Mg
KAatdAANnAoug cuvduaopoug gival duvaTdv va XPOVOAOYROOUUE YEYOVOTA Aiywv

XINGAOWV €W APKETWV EKATOUMUPIWV ETWV.

O1 péBodol  xpovoAdynong MeE KOOMIKA 100TOTTA  €EAPTWVTAI  ATTO
METORBANTEG OTTWG N YEWMETPIA TOU CWHATOG KAl N OUVAKOAoUBn €kBeon Tou
OTNV KOOMIKN padlevépyeld, KaBWGS Kal atrd To pubusd didRpwaong f evia@iacuou.
Q¢ ek TOUTOU Oa TIPETTEI VA TTPOTIMWVTAI KATA TO OuvaTdv TTIO OPICOVTIEG
ETTIQPAVEIEG KAl TTEPIOXEG TTOU OEV «OKIAZOVTal» AUECA aTTO AAAEG YEWMPOPYEG,
onAadn, dev eutrodiouv TNV AUEON €KBEON TOUG OTNV KOOMIKN OKTIVOBOAIa. €
TTEPITITWON TTOU XPNOIYOTIOIEITAI éva POVO 10OTOTTO YIA TOV UTTOAOYIOWO TG
NAIKIQG  €VOG  YEWMOPQPOAOYIKOU yeyovOoTog, TOTE Ta Oeiypata TTPETTEl VA
TTPoépXovTal KAatd TO duvaTOV aTTO OTOBEPEG ETTIPAVEIEG, TTOU VA [N dEiXvouv
onuadia  aAloiwong TG MOPPAG TIOU  XPOVOAOYEITAI.  2TNV  TTEPITITWON
duvatoTnTag YpovoAdynong Me Treplocdtepa amod  €va  1o6ToTTa,  TOTE
utroAoyideTal 0 puBPOS dIGBPWONG 1 EVTIAPIAoUOU OEOOPEVOU TOU DIAPOPETIKOU

puBuOU dnuioupyiag Twv dIOPOPWY KOOUIKWY 1I00TOTTWY avaAoya e 10 BaBog
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KaBwg Kal Tou dIa@opETIKOU puBUOU dIACTIAONG TOUG. 2TNV TTEPITITWON ICNUATWYV
Xpnoigotroleital ouvnBwg n PEBOBOG TNG TOUNG OTTOU HETPWVTAl TO KOOMIKA
I00TOTTO 0 OIAPOPETIKG BABN, €101 WOTE VA UTTOAOYIOTEI N «KANPOVOUNUEVN»
TIUA OaTTO TTPONYoUHEVN £€KBEON TWV UAIKWY OTNV apxIKA, yia TTapddelypa, nyn
Toug. Kal €dw 0 utToAoYyIoUOG oTnpifeTal 0TnN OIOPOPETIKN TTAPAYWYH KOOUIKWYV
I0OTOTTWV avAAoya JE To BABOG. ZTnV TTPAEN GAoI AuToi O UTTOAOYIOUOI YivovTal
ME TN XPRon MOVTEAWV OIABPWONG-TTAPAYWYAS KAl CUYKEVTPWONG KOOUIKWV

I00TOTTWV avaAoya pe 1o BABOG Kal TO UAIKO.

H owoTthi gpapuoyn NG peEBOdoU TTPOUTTOBETEI KUPiWwG TNV TTOAU KaAR
yvwon TnG  YEWMOPQPOAOYIKNG 10TOpiag Tou UAIKOU Trou  B€éAoupe  va
xpovoAoyriooupe. AnAadr, Ba TTPETTEl va CEPOUNE TN OXEON TNG MOPPNG HE TO
YEYOVOG TTOU Pag evdla@épel Kal Tnv akpifry 8éon tou péoa oe autd. MNa
TTaPAdEIYUQ, YIa TN XPOVOAOYNON MIAG ETTEKTAONG VOGS TTAYETWVA OEV XPEIAZETAI
MOVO O evTOTTIONOG €VOG KATOAANAOU OYKOAIBOU O€ pia avTioToiXn TTAYETWVIKA
ammobeon piag popaivag aAAd n AeTrropepAg yvwon Tng Béong Tou oykoAiBou
MEOA OTN YEWWETPIO TNG TTAYETWVIKAG atmmoBeong. Me autd Tov T1poTTO PdVOo €ival
oiyoupo OTI Ogv XPOVOAOYOUME MIa OTTOKGAUWN €vOog TTaAioU TUAPOTOG TOu
TTayeTwva. ETTiong, yvwpifoviag o€ 1010 THAPA TNG HOPPAG aVNKEL, EEPOUNE AV

XPOVOAOYOUUE TNV €vapgn A To TEAOG TOU QAIVOUEVOU.

Mia kaivoupia g@apuoyr] Tng MEBSdoU €ival 0 XpOVOG EVTAPIOCUOU TOU
UANIKOU BaBid péoa otn yn (OuvABwg peyaAutepo BdaBog amd 20 pétpa).
XpnOoIYoTToIEiTal CUXVA OTNn XPOVoAOynon ICNUATOYEVWY aTToBEcewy Péoa O€
ommAAaia. H apxn TG peBodou oTtnpifetal oTo yeyovog OTI ICOTOTTA OTTWG TA 2|

kai '°Be TrapdyovTal oTa ETIQAVEIOKA ICANATA TTOU TTEPIEXOUV, YIA TTAPAdEIYHQ,
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xoAadia kal 0 Adyog Tou puBuou TTapaywyng ToUuG UTTOPEI va UTTOAOYIOTEN yia Ta
OUYKEKPINEVA OPUKTA. Edv petétreira 10 UAIKO evtagiaoTei 1000 BaBid woTe
TIPAKTIKA va PNV TTapdayovTal véa 100ToTTa aTtd 10 BONPAPdIONO HE KOOMIKI
aKTIVOBOAia, Ta ndn ocuykevipwpéva 106ToTTa Ba apyxifouv va dIAcTTWVTAl WE
EKOETIKOUG puBuoUg, TToU gival dIOPOPETIKOI yIa To KABE aToixeio. MeTpwvTag TO
AOYO TOUG OTO OUYKEKPIYEVO Otiyua Kal €XOvTag yvwoTo Tov apXIKO Adyo,
MTTOPOUME VO UTTOAOYIOOUME TO XPOVO EVTAQIAOHUOU TOU. TNV TTPAEN UTTAPYXOUV
OPKETEG TTAPAMPETPOI TTOU TTPETTEI VA An@BoUV uTTOWN yia TOV UTTOAOYIONO TNG
QPXIKAG TIMAG OTTWG N 10ToPIa TOU UAIKOU TTPIV aTTO TOV TEAIKO €vTA@IOOUO TOU.
To eUpog xpovoAdynong apxicel amd 1a 100 xINGdeg xpdvia kal @TAvel Ta 5
EKATOMMUPIO. H pn akpIBAG yvwon Tou Xpovou nuICwAG Kal Tou puBuou
TTOPAYWYNS TWV TTOPATTAVW 100TOTTWYV €ival dUo atrd Toug AOYoug yia TOug
OTTOIOUG TTPOAKTIKA Ogv UTTOPOUV va XpovoAoynBouv UAIKG vedTepa Twv 100

XINGAdWV ETWV.

3.5.14 AevdpoxpovoAdéynon (dendrochronology)

H péBodog Tng devdpoxpovoAdynong oTnpidetal oTn MEAETN TWV ETACIWY
AUENTIKWY OOKTUAIWV TwV EUAWOWYV TUNUATWY TwV QUTWV, Ol OTToiol OTA
TTEPICOOTEPA OEVTPA EUKPATWYV TTEPIOXWV TTPOCTIOEVTAI OTO EEWTEPIKO PNEPOG TOU
KOpMOU KABe auinmikr TTEPiodo HPETA TO Xelpwva. To TTaxog KABe dakTUAiou
gcaptarar ammd Tov TUTTO TOU OQEVIPOU KaI TIG KAIMOTIKEG OUVONAKEG TTOU

ETMIKPATOUCAV TN CUYKEKPIYEVN ETTOXH QVATITUENG TOU dAKTUAIOU (Beppokpaaia,
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uypacia). Mevikd ol TTayxuTepol SAKTUAIOI AVTIOTOIXOUV OE E€UVOIKEG XPOVIEG VIO
TNV avamTtuén Tou @uTtou. PuaoioAoyikd TTapouciAleTal pia SIOKPITH YPAUUN
METOEU Twv €TACIWV OAKTUAIWY, n HETPNON TWV OTIOIWV ETTITPETTEI TN
XpovoAoynon Tou Oévripou. Maviwg dev egugavifouv OAa Ta dévipa TO idlo
SIaKPITOUG BAKTUAIOUG, Kal atrd Ta TTIo XPACIMa €idn cival n dpug (BeAavidid) kai

TO TTEUKO.

O T1po1T0G aVATITUENG TWV OAKTUAIWY 0t dEVTPA TNG idIag TTEPIOXNG Eival
TTOAU XAPOKTNPIOTIKOG VIO OUYKEKPIMEVEG TTEPIOOOUG ME 10IAITEPEG KAIUATIKEG
ouvOnkes. ‘ETol ouykekpipévol AKTUAIOI i} O€IPEC OAKTUAIWY XPNOIUOTTOIOUVTal
w¢ Baon ava@opdg yia T oUYKPIoN KOPHWYV PE ETTIKAAUTITOPEVEG OAAG OXI iDIEG
NAIKieg. Me auTdv Tov TPATTO N KAipaka TnNg devopoxpovoAdynong UTTopEi va TTAEl
oW OTO XPOvo. Acdouévou OTI UTTAPXOUV PEPIKG €idn dEVTPWY TTOU PTAVOUV OE
NAIKieg €wg kal 4.000 xpdvia, katéotn duvaTtdv va karaypagei 6An n oeipd
augnTIKWV OAKTUAIWV TWV OUYKEKPIPEVWY OEVTPWY €wg Kal 11.000 xpodvia Trpiv
ammoé onRueEpa, ME TN MEBODO TNG dIACTAUPWONG XOPAKTNPIOTIKWY OEIPWV

OAKTUAIWV {WVTAVWV KAl VEKPWYV DEVTPWV.

Me Tn OevOpoxpOovoAdynon KATAOKEUACETAI KOl TUAMA TNG KAUTTUANG
BaBuoAdynong Tou avBpaka 14. XpovoAoywvTag éva OaKTUAIO YVWOTAG NAIKIOG
ME TOV AvBpaka 14, PTTOPOUNE Va EEPOUUE TN dlIaQopd TNG TTPAYUATIKAG NAIKIOG

atro TNV NAIKia o€ €Tn padlodvOpaka.
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3.5.15 AeTTTOKOKKWOEIG TTAYETWOEIG dpyiAol (varves)

O1 AeTTTOKOKKWOEIG TTayETWOEIG ApyIAoI €ival €TAOIEG EVOANAOCOOUEVEG
ATTOBECEIC AETITWV OKOUPOXPWHWY KAl QVOIXTOXPWHWY OTPWHATIOIWY IAUOG
oToug TTUBuéveg Aipvwy. KaBe evaAlayr avTITTPOCWTTEUEl PIa OTABEPN ETTOXIKN
METARBOAN TWV ouvOnkwv améBeong. 'ETo1 o€ TTePITTayeTWOELIG AiUVES TO XEINWVA,
otav ol Aipyveg Traywvouv, €mmeidf n ofuyovwon Twv VEPWV Egival €ANITTAG,
aTTOTIOETAI AETTTOKOKKN OKOUPOXPWHN IAUG TTAOUCIa 0 opyavikd. AvTiOeta Tnv
davoign kai 70 KaAokaipl, YETA TO ANIWOIYO TwWV TTAYyWV Kal TRV TpoPodoaia Tng
ANipvng pe Kavoupio KAAOTIKG UAIKO, atroTiBeTal XOVOPOKOKKN avOIXTOXpwun IAUG
XWPIGC opyavikd. XpnoIPJOTIoOIWVTOG TNV idla apxr) Tou TTEPIYPA@NKE OTN
OevdpoyxpovoAdynon, dnAadr, dlaoTaupwaon OIAPOPETIKWY AlUvaiwv cuvOoAwv
AETTTOKOKKWOWYV TTAYETWOWYV apyiAwv Pe BAon pia XOpaKTNPIOTIKI O€Ipd TOUG,
givar duvaTtdév va KOTAOKEUAOTOUV MEYAAQ OCuveEXOUEVO OCUCTAMATA KOl va
XpovoAoynBouv TToAU TTaAIEG akoAouBieg. ETTiTTAéov ptTOopEi, XpovoAoywvTag Eva
OUYKEKPIPEVO opidovTa JE o AAAN pEBOdO, va xpovoAoynBei eTTakpIBwg OAn n
uTTOAOITTN akoAouBia. AGBn oTn XPovoAdynon HE AETTTOKOKKWOEIG TTAYETWOEIG
apyiloug ogeidovtal 0TV ATEAr} AVATITUEN €VOG ETTOXIKOU OTPWHATIOOU A Kal
d1dBpwaon Tou, KABWG Kal TN dNuIoUPYia UTTOOTPWHATIOIWY OE KATTOIA £TTOXH.
Tétola  @aivopeva  o@eilovial  OTIG 1IDIQITEPEG  OUVONRKEG aTTOBEONG  TTOU
ETMIKPATOUCAV O€ KATTOIO OUYKEKPIPEVN TTEPIOdO. MAVTWG PE TN XpovoAdynon HeE
GAAEG pEBOBOUG pepIKWY opIfovTwy BapPwyv, eivar duvatdév va diopbwbouv

TTOAAG a11d Ta TTAPATTAVW OPAAPATA.
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3.5.16 MaAaiopayvnriopog (paleomagnetism)

To yAIvo payvnTikG 1edio peTaBAAAETaI TOOO WG TTPOG TNV £viaoh OCO0 Kal
WG TTPOG TNV TTOAIKOTNTA Tou. Ta TTETPWHATA Kal TA ICAPATA TTOU TTEPIEXOUV
MayvnTIKa opukTd payvnTidovtal Katd tn dIGPKEIQ TOU OXNMATIOKWOU TOUG KAl Ol
KpUOoTAAAOI TOUG TTpocavaToAifovTal 0TO UTTApYoV PayvnTikoe Tredio. H avdaAuon
TWV TTETPWHPATWY MPTTOPEI va  ATTOKOAUWEl Tn QUOIKA auTrh TTapapéEvouca

MayviTion (natural remanent magnetism).

2€ OUYKEKPIUEVEG ETTOXEC TNG I0TOPIOG TNG yng N TTOAIKOTNTA TOUu
YEWHAYVNTIKOU TTEQIOU AVTIOTPEQPETAI KAl TTOPAPEVEI AVECTPAPMEVN VIO PMEYAAES
TEPIOOOUG. TETOIEG AVAOTPOPESG TOU PAYVNTIKOU TTEQIOU PTTOPEI va EVTOTTIOTOUV
OTA TTETPWHATA KAl VA XPNOIWOTToINBoUV w¢ BAon yia TTayKOOUIEG OCUCXETIOEIG
akoAouBiwv. To onuepivo edio BewpeiTal OTI €ival KAVOVIKAG TTOAIKOTATAG EVW
OTaV QVTIOTPEPETAI BEWPEITAI AVECTPAPMEVNG TTOAIKOTNTAG (AvAOTPOPN ETTOXA:
reversed). [Mepiodol peydAng Oidpkelag idlag TTOAIKOTATAG Eival YVWOTEG WG
eTTOXEG (epochs) ol otroieg ouvnBwg dlakdTITOVTAI aTTd CcUVTOUa OINOTANOTA
MEPIKWYV OEKAdWYV XINIAdwWV Xpdvwy, Ta otroia kaAouvtal cupBavta (events). Ol
NAIKIEG TWV OPIWV TWV ETTOXWV KAl CUMPBAVTWY gival TTIA YVWOTESG ATTO ATTOAUTEG
XPOVOAOYAOEIG TTETPWHATWY TTOU TTEPIEXOUV aUTA Ta Opla. I1d1aiTepn onuaacia yia
10 TeTapToyevég €xouv 1O 6pio MTTpog - Matouyidua (Brunhes-Matuyama) (750
XIA.) TTou onuatodortei To 6pio Kadtw Méoou MAsioTdkaivou, 1o 6plo Matouyidua-
kdoug (Matuyama-Gauss) (2,4 ekatouu.) Kol 10 oupBdav Tou OAvTouBdl
(Oldouvai) (1,8 ekatouy.) TOU CNPATOdOTOUV Ta OUO OIAPOPETIKA OpIa TOU

TeTapTOyEVOUG OTTWG £XOUV TTPOTABEI ATTO DIAPOPETIKEG OUADES EPEUVNTWV.
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3.5.17 Pakegpotroinon apivogéwyv (amino acid racemization)

Ta apivoééa eival KpUOTOAAIKEG OpPYaVIKEG Ouaieg HE MIKPO MHOpPIaKO
BAPOG, Ta OTTOIO CUMPMETEXOUV OTNV KATOOKEUN TWV TTPWTEIVWV. Ta apIvogéa, wg
OTITIKA EVEPYEG OUCIEG, €ITE OTPEPOUV APIOTELOOTPOPA TO ATTAG TTOAWUEVO QWG
(L- evavTiopyepng Mopon), eite de€idoTpoPa (D-evavTiopepns popor). To
QAIVOUEVO auTO O@EIAETAI ATTOKAEIOTIKA OTNV TPIodIACTATN AVATITUEN TWV
KPUOTAAWYV. Ta apivo&éa Twv TTPWTEIVWV TWV (WVTAVWY OPYAVIOHUWYV TTEPIEXOUV
MOvo apioTepOoTpo@a evavTiopepn. Me Tnv mdpodo Tou Xpdvou, NETA To BAvaTo
TOU OPYQVIOMUOU, Ol TTPWTEIVEG aTToouVTIBeVTal Kal aTTEAEUBEPWVOUV apIvogEa
ota otroia o1 L, aplotepdoTpoPeg, HOPQEG Teivouv va peTatpatolv ot D,
OeCIOOTPOPEG HOPYEG, o1 OTToieg Ogv gival TTPWTEIVIKEG. H diadikaoia auth
ovopadeTal pakepoTtroinon (racemization). O Adyog D/L evog aupivogéog Pe TO
XPovo 1TAnoiadel v iy 1. O puBpog pakepoTroinong dgv gival TTavta oTabepdg
Kal egaptaral ammd TToANoUG TTapdayovTes. Ta diIdgopa auIvogEa EXouv KAaTapxnv
OIaQOPETIKO pubud pakepotroinong. H Bepuokpacia taidel peydho poAo O1Twg
YEVIKA N TOQOVOIKI) 10TOpia TOu opyaviouou. ETTiong o1 puBuoi pakepotToinong
gival dIAQOPETIKOI yIa dIAPOPETIKOUG OPYAVICHOUG OAAG KapId gopd Kal yia Ta
OIOPOPETIKA YEPN Tou idIou opyaviouou. H pakepotroinon ptropei ap' 6Aa autd
VO XPNOIYOTTOINBEI META ATTO TTPOCEKTIKEG QAVAAUCEIC YIa Tn XPovoAdynon
OEIYUATWY OOTWV Kal KEAUQWY TTOU dEV PTTOPOUV va XpovoAoynBouv aAAIwG Kal
yla va OnuioupynBouv YEVIKOI OUCYXETIOMOI  avAAOywv UAIKWV  HETAEU
OIAPOPETIKWYV TTEPIOXWV (TT.X., OKTEG TNG TEAEUTAIOG PECOTTAYETWAOUG TTEPIODOU).

To avwTePo Oplo XpovoAdynong pe Tn PEBOdO auTtr Kupaiveral, avaloya pe 1o
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€idog Tou apivo&éog, ammo 50.000 £wg kair 500.000 xpovia. (BA. "Eicaywyn orn
ewapyaioAoyia” - 1. Kapkavag, "Apxaiouctpia - MéBodor xpovoAdynons otnv

n

apxaioAoyia™ - Favvng Aupitlng)
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KE®AAAIO 4.

4.1 Alaypaupata xpovou — Beppokpaciag - perarpormnig (TTT diagrams)

Ta diaypdupata TTT (time — temperature — transformation diagram)
TTapIoTAvVOUV TNV OUVOAIKR TaxUTnTa PETATPOTING MIag @dong. Ta diaypdupata
autd TTepIypA@ouV Thv €CENIEN TNG METATPOTIAG (T) MIOG OPUKTOAOYIKAG pAong,
o€ éva ypaenua Bepuokpaciag (T) ouvaptiioel Tou xpovou (T) étTou cupPaivel
N OUYKeKPIPEVN aAAayr], ammd Tnv apxf TNG €VEPYOTTOINONG TOU CUCTAMATOG
MEXPI KAl  TO TEAIKO OTAdDIO OAOKANPWONG TNG METATPOTTAG. 2TO TTAPAKATW
ypaenua TTou akoAouBei @aivovTal oI KAOUTTUAEG VOGS TETOIOU dlaypAUUOTOS Yid
TNV apxn Kal 1o TEAoG TNG O1adIKACIOG YIS JETATPOTTAG, TTOU AQUBAVEl XWPA HE
ouvexouevn augénon NG Bepuokpaciag. H Bepuokpacia Tc avTioToIXEl OTnv
Bepuokpacia O1ToU apXiCel O OXNMATIONOGS TNG AAANG @daong. H dlakekopuévn
KAWTTUAN aTTeIkoViCel €va KUKAO BEpPavong Kal TNV CUVEXEID WUENG TNG APXIKNG

@aong, étrou dnAadr dev TTapaTnpEiTal Kapia aAAayn.

\\
\\ M Finish
~
Start - ~
= \\\_\_
= P . ~—
5 P - \\q_\ -‘H""m._
= s A T T
= ’ \ K*x._‘__‘q_ T
= \ —
/! c / r
v
/ |
d ¥
'
log hime

EiKk. 4.1: Aidypauua xpdvou, Bspuokpaciac, UETATPOTTAC TTOU TTAPICTAVE! TNV Apx!) Kal TO
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TéAo¢ piag uerarporng, avéavouevng tng Bepuokpaciac (Puntis & Mc Connel, 1980).
Ma pikpéG ETABOAEG TNG Bepuokpacoiag, TTavw atrd Tnv Bepuokpacia Tc

0 PUBPOG TNG METATPOTING KaBopideTal atrd TN CUVOAIKN METABOAN TNG EAeUBEPNG
EVEPYEIOG TOU OUCTAMATOG KAl TTEPIAANPBAVEI TOUG TTAPAYOVTEG TTOU TTPOKAAOUV 1
eTnpeddouv v avtidpaon. H aténon Tng Bepuokpaaciag gival atrapaitnTn WOTE
va €Cao@aNIOTE N €TMITTAéOV €VEPYEID TTOU ATTAITEITAI (OVOPACZETAl EVEPYEIQ
EVEPYOTTOINONG) YIa Va Yivel N XNMIKA avtidpaon (Putnis & Mc Connel , 1980).

Ta Olaypdpuata TTT dev TPETEl va ouyxéovial PeE Ta dlaypAaupaTa
QPAcEWY, a@oU auTA TTAPOUCIAOUV TIG OXECEIC TWV OPUKTWYV (KOl TWV TNYHMATWY
TOUG) yId  OCUCTAPOTA TIOU PPioKOVTal O XNMIKN 100PPOTTiA. & TIOAAEG
BIOUNXAVIKEG €QAPUOYEG, N ETTITEUEN OEPPODBUVAUIKNG I00PPOTTIAG €XEI TTOAU
uynAd KOOTOG , a@ou PTToPEl va attaiTei ueydAoug Xpdvoug Bépuavong yia va
OnMIoupynOEi Y10 CUYKEKPIPEVN OUYKEVTPWON QACEWV O€ 1I00pPOTTIA. YTTAPXE!
OMWG N duvaTdTNTa OUVOEONG £vOG OPUKTOU OUYKEKPIYEVNG OUCTAONG, TO OTTOIO0
Ba €xel TIG emMBUPNTEG 1010TNTEG XWPIC WOTOCO va BPICKETAI GE I00PPOTTIA, ME
Bépuavon o€ PIKPOTEPEG BEPPOKPATIES YIA TTEPIOCCOTEPO XPOVO.

AuTO yivetal duvatd péoa atrd TNV PEAETN evog diaypdpuartog TTT, oTo
OTTOI0 O TTAPAYOVTAG Tou XPOvou BonBdel oTnv Kartavénon Tou TPOTTOU JE TOV
otroio o1 avTiIdpdoelg TTpooeyyifouv Tnv 1ooppotria. Ta diaypduuara TTT
KATOOKEUAOTNKAY PE TNV TIEIPAPATIK)  B€ppavon  TTPWTWY  UAWV  TTOU
TTaPOUCIAlouv  evOIOPEPOV, OE €va TIAQICIO BePUOKPACIWV  Kal  Xpovwy,
TTPOodIoPIoVTaG ETTEITA TA TTAPAYOPEVA OPUKTA. Me Tov TPOTTO QUTO PTTOPEI va
KaBopIOTOUV 01 EAAXIOTEG TIMEG BEPUOKPATIAG KAl XPOVOU TTOU OTTaITOUVTAl YId
TNV OUVOEON €VOG OPUKTOU, WE TAUTOXPOVN €EEOIKOVOUNON €EVEPYEIOG KATA Tn

Béppavon Tou UAIkou (Manning, 1995).
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H trpooéyyion authi Bpiokel kKaAUTepn e@apuoyn yia KabBapd Opukrd,
OTTOoU 01 OIOKUPAVOEIG OTn ouoTaon E€ival EAAXIOTEG KAl N OTOIXEIOWETPIO TNG
aAAayng Twv @Acewv gival atrAr). ETTiong ytmopei XpnoiuoTroinBei pe emTuxia Kai
YIO OPIOUEVA TTETPWHATA UWYNANG TTEPIEKTIKOTNTAG OE CUYKEKPIPEVA OPUKTA. 2TNV
Tapouca epyacia oto Oidypaupa  TTT armeikovifovial ol @ACEIS  TToU
dnuioupyouvTal Kal egagavifovtal  PETA TNV €éWnon TwV TTPWTWV UAWV TwV
KEPAMPIKWY TNG Aiyivag oTIG dIAPOopES BEpUOKPATieg Kal XpOvous. AUTd Ta OPUKTA
gival 0 aiaTitng, 0 YKEAEVITNG, O dlowidlog o avopBitng Kal o Aapvitng aAAd
TTapdAAnAa TTpoodiopifovTal Kal oI OUVOAKES Wwnoipyatog dnAadry n wpa Kal n
Bepuokpacia atr’ TNV dnuioupyia f TNV EEAQAVIOT TWV OPUKTWV.

H TexvIKl TTOU XPENOIMOTIOIEITAI YIO TNV avayvwpion-TautoTroinon Twv
OPUKTOAOYIKWYV QPACEWV PETA TNV €wnon €ival n TTepIBAacIyeTpia akTivwv-X. Me
TNV HEBOBO TNG TTEPIBAACIYETPIOG aKkTivwy X, €EeTAOTNKE KABe Otiyua NG
APXIKAG apyilou PETA Tn Béppavon o€ dIOPOPETIKEG CUVONKEG BepUOKPATiag-
XPOVOU £€Wnong. 2Tn OUVEXEID ATTOTIMABNKAV Ta  OKTIVOJIAyPAPPATa  Kal
akoAouBnoe n dnuioupyia Tou TeEAIKOU dlaypduuatog TTT aAAd kal n ouykpion
TWV AKTIVOJIAYPANPATWY TwV BEIYPNATWY aTTd TNV €Ynon TNG apXIKAG apyiAou Pe

Ta 7 KEPAMPIKA TNG €TTOXNAG TOU XAAKOU.
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KE®AAAIO 5.

5.1 NeipapaTikég péBodol

H diadikaoia TTou akoAouBnBnKe TTPOKEINEVOU VA XOPaKTNEIcOoUV Kal va
aglohoynBouv Ta deiyparta Tng Aiyivag nTav n mapakdtw. ATrd 10 apXIKO UAIKO,
TO0 omoio ATav pia &pylAog neaioTelaknG TTPoéAeuons, MAgIOKaIVIKAG NAIKiag
TTOPAKEUAOTNKAV COPAVTa OKTW KUAIVOPIKA dokiuia dlaoTtdoewyv 3 x 1 cm, Ta
otmoia BeppavOnkav otoug 700°C, 750°C, 800°C, 850°C, 900°C, 950°C,
1000°C, 1050°C ka1 otoug avtioToixoug xpovoug 30 AeTrtd, 1 wpa, 3 Wpes , 6
wpes , 12 wpeg kai 24 wpeg EtTamra akoAouBnoe n Aglotpifnon Toug OTO
EPYAOTNPIO KAl PETA €yIVE N €&€Taon TwV OEIYMATWY MPE TO TTEPIBAACINETPO
akTivwy — X. Xpnoigotrolndnkav  OelyNaTOPOPEIG  aAOUpIViOU Ol OTToiOI
TANpwONKav  he  okOvn  Twv  OelyudTWyV, €101 WOTE va  TTPOKUYOUV
TTOPAOKEUACHOTA ME TOUG KOKKOUG TOUG Tuxaia TrpoocavatoAiopévoug. H
OPUKTOAOYIKA TOug avaAuon Eyive pe 1o Tpdypaupa EVA kal n TToIoTIKA TOug
avaAuon €yive ge ouokeur TTePIBAACIPETPpiaG okovng akTivwy X (XRD) yia Tov
TTPOCOIOPICHO TWV OPUKTOAOYIKWY PACEWV.

Me Tnv péBodo Tou TrEPIBAaCIpéETpoU  akTivwy — X (KwoTdkng, 1992)
givar duvarr n ameuBeiag pETpnon 1600 TWV YWVIWY OO0 KAl TWV EVTACEWV TWV
avaKAAOEWV TWV OKTiVwY — X TTOU TTPOCTTITITOUV TTAVW O€ €va TTAPACKEUQOUA
KPUOTAAANIKAG KOvews. Ta atroteAéopata TnG TTEPIBAAONG  Twv akTivwv-X
MTTOPOUV VO  XpnolhotroinBouv  yia Tov  TTPOCdIOPICUO NG OOPNG TwV

KPUOTOAAIKWY OUTIiWV.
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5.2 Baoikég povadeg epIBAaCIPETPOU AKTIiVWYV - X

A Movdada Trapaywynig uwnAng Taong

A Auyvia akTivwv —X

A TwviOueETPO

A ATTOpIBUNTAG aKTivwy - X

A HAeKTPIKRA povada £TTEEEPYATIOG KAl KATAYPAPHG KPOUTEWV

A MikpoUTTOAOYIOTHG KaB0dAYNOoNG TOU CUCTANOTOG Kal agloAdynong Twv

0edopévwv

Kataypdgetal n  akTivoBoAia T1ou TTePIOAGTAl OTOUG  KPUOTOAAIKOUG
KOKKOUG TOU O€iyUaTOG TTOU BpioKovTal O€ TETOIO YWwVid wW¢ TTPOG TNV KaTEUBuvon
NG Oé0uNG TWV AKTiVWV — X TTOU TTPOEPXOVTAl aTTO TNV Auyvia, woTe va
TTANPOUVTAl YIa KATTOIO OUAdA TTAEYUATIKWY ETTITTEQWV N €€iocwaon Tou Bragg :
nA=2dnpueé, o6tmou :

n : Tag¢n avakAaong,

A : UAKOG KUPATOG,

0 : ywvia TpéoTITWONG,

d : TTAEYMOTIKA aTTO0TAON TWV ETITTEOWV AVAKAAONG TOU KPUOTAAAOU.

Me Tnv TTapaTTdvw PEBODO cival akpIBEoTEPN Kal TaxUTEPN N METPNON TWV
YWVIWV KAl TWV EVTACEWY TV aVAKAACEWV.
XpnaoiyoTtroinenke autopaTo TTEPIBAACIPETPO akTivwy — X TUTTOU Brucker

D8 500 , 1ng etaipiag Brucker, TOoU epyaoTnpiou [evikAg Kal TeEXVIKNAG
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OpukTtoAoyiag Tou MoAutexveiou KpATNG. To TTePIBAQCIPETPO CUVOEETAI PE TNV
pMovada nAekTpovikoU uttoAoyioTh TUTTou IBM e Tnv BorBeia Tou otroiou yiveTai
N OAn Jdladikaoia ETTECEPYOOIAC TWV ATTOTEAEOUATWY KABWG €TTiONG Kal n
agloAoynon Twv. O1 ouveOnkeg peTpriocwy NTav : akTivoBoAia Cu — Ka, A= 1,5418
A, @iATpo NI, povoxpwpudaTopag ypagitn, taon 35 kV, éviaon 40 mA..Ta
dciypara akTivoypa@nonkav atod Ti¢ 3 wg TIg 70°26, pe Briua odpwong 0.04°20

Kal Xpovo odpwaong avd Brpa 1 sec.
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KE®AAAIO 6.

MINAKEZ AMMOTEAEZMATQN, AKTINOAIATPAMMATA KAI ZYTKPIZH

6.1 MNMivakeg amroTEAECUATWY KAl OKTIVOSIaypaupaTa

270 KEPAAQIO auTd TTAPOUCIAZOVTAl Ol TTIVOKEG OTTOTEAECUATWY, Ol OTToiOI
atreikovifouv TIG OIAPOPEG OPUKTOAOYIKEG (QACEIC TTOU TTPOEKUWAV  KOTOTTIV
éynong TnG apxIkng apyilou otoug 700°C, 750°C, 800°C, 850°C, 900°C,
950°C, 1000°C, 1050°C kai otoug avtioToixoug xpovoug 30 Aetmrtd, 1 wpa, 3
wpeg , 6 wpeg , 12 wpeg kal 24 wpeg, KOBWG KAl Ta QvTiOTOIXA

akTIVOdIaypauhaTa.
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A61 30min 1h 3h fh 12h 2h
KANAZAL AMAZAL | XAMZAZ XAMZAL | XAMZAZ XAMAZAL | XANAZAR
MNATIOKAALTO MNATIOKAAZTO | MAATIOKAAETO | MAATIOKAAZTO | MAATIOKAAZTO | TIAATIOKAAETO | TTAATIOKAAZTO

OPOOKAALTO
BIOTITH: BIOTITH: BIOTITH: BIOTITH: BIOTITH: BIOTITH: BIOTITH:
KEPOITIABH  700°C | KEPOZTIABH | KEPOITWBH | KEPOITABH | KEPOETIBH | KEPOITIABH | KEPOZTIABH
AZBEETITHE AZBEZTMH | AZBEITMHZ | AIBEITMH: | AIBEXTMHE | AIBEXTMHE | AIBEXTITHE
IMEKTITHE IMEKTTHE | IMEKTITHE
MAMTKOPEKITH:
AMATITH \ AMATTHE \ AMATITH \ AMATTHL | AMATTHE | AMATTHE
MPNTHE | MAPNTHE

Mivakag 6.1.1 YA6 pera amé mupwon otougs 700°C perd amé 30min, 1h, 3h, 6h, 12h, 24h

12 hours
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EiK. 6.1.1 Aknivodidypauua XRD Twv Kepauikwv o€ Bspuokpacia 700°C o€ diIdpopouc
Xpovoug éwnarng, ormrou, Bi: Biotitng, Hor: KepooTiABn, Qz: XaAadiag, PI: MMAayidkAacrto, Cc:

AoBeotitng, He: Aluaritng, SM: SuekTitne.
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A61

30 min 1h 3h bh 12h 2h
XANAZIAZ KANAZIAZ KANAZIAZ KANAZIAZ KANAZIAZ KANAZIAZ KANAZIAZ
[NATIOKAAZTO [NATIOKAALTO | MAATIOKAALTO | MAATIOKAAZTO | MAATIOKAAZTO | MAATIOKAAZTO | MAATIOKAAZTO
OPOOKAAZTO OPOOKAAZTO | OPOOKAAZTO | OPOOKAAZTO | OPOOKAAZTO | OPOOKAAZTO | OPOOKAAZTO
BIOTITHE BIOTITHE BIOTITHE BIOTITHE BIOTITHE BIOTITHE BIOTITHE
KEPOZTIABH | 750°C | KEPOZTIABH | KEPOITABH | KEPOXTIABH | KEPOXLTIABH | KEPOEZTIABH | KEPOZTIABH
AZBEZTITHE AZBEZTITHY | AZBERTIHY | AIBEXTMHI | AXBEXTMH: | AZBEXTMHZ | AZBERTITHE
IMEKTITHE IMEKTITHE
[AAYTKOPEKITHE

AMATTHE | AMATTHE | AMATTHI | AMATTHE | AMATTHI | AWATTHE

NAPNITH NAPNITH

Mivakag 6.1.2 Yo pera amé mupwon otoug 750°C perd amé 30min, 1h, 3h, 6h, 12h, 24h
avrioToixa.
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Eik. 6.1.2 Axnvodidypauua XRD twv kpauikwy o€ Bspuokpaaia 750°C o€ diIdpopouc
xpovouc éwnong, émou, Bi: Biotitng, Hor: KepootiABn, Qz: XaAaliag, PI: MNMAayiékAaaro, Cc:
AoBeoritng, He: Aiuaritng, Kf: OpBokAaaro.
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A6t 30 min 1h 3h 6h 12h 2h
XANAZIAZ XANAZIAZ KANAZIAZ XANAZAY XANAZAY XANAZIAZ XANAZIAZ
[NATIOKAALTO [NATIOKAAZTO | TAATIOKAAZTO | MAATIOKAAZTO | MAATIOKAAETO | TAATIOKAAZTO | MAATIOKAAZTO
OPGOKAALTO OPGOKAALTO | OPOOKAAZTO | OPOOKAAZTO | OPOOKAAZTO | OPOOKNAZTO | OPGOKAALTO
BIOTITHE BIOTITHz BIOTITHz BIOTITHz BIOTTHz BIOTITHE BIOTITHE
KEPOLTIABH KEPOLTIABH | KEPOZTABH | KEPOLTABH | KEPOZTIABH | KEPOZTABH | KEPOXTIABH
AZBEZTITHZ | 800°C | AZBEZTITHI | AZBEZTMHT | AIBEITMHE | AIBEITMHE | AZBEITMHI | AZBEZTITHE

IMEKTITHE
MAAYTKOPZKITHE
AMATTHL | AWATTHE | AMATTHT | AMATTHD | AWATTHE | AMATITHS
NAPNITHE NAPNITHE MPNITHE NPNITH
[KEAENTHZ | TKEAENITHE | TKEAENTHZ | TKEAENTHE
AOWAIOZ AOWAIOZ AOWAIZ

Mivakag 6.1.3 YA6 perd amé mupwon otous 800°C uerd amé 30min, 1h, 3h, 6h, 12h, 24h
avrioToixa.
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Eik. 6.1.3 Axnivodigypauua XRD Twv Kepauikwv o€ Bspuokpacia 800°C o€ S1Gdpopous
xpovoug éwnong, 6rmou, Bi: Biotitng, Hor: KepooTiABn, Qz: XaAaliag, PI: lMAayiékAaaro, Kf:
OpbokAaoto, Cc: AoBeoritng, He: Aiuaritng, Gh: keAevitng, La: Aapvitng, Di: Aiowidiog.

59




A61 30 min 1h 3h bh 12h 24h
XANAZIAY XANAZIAZ XANAZAZ XANAZIAY XANAZAZ XANAZAZ XANAZIAY
[ATIOKAAZTO MATIOKAAZTO | MAATIOKAAZTO | MAATIOKAAZTO | TAATIOKAAZTO | MAATIOKAARTO | MAATIOKAAZTO

OPOOKAAZTO
BIOTITHZ BIOTITHX BIOTITHX BIOTITHX BIOTITHX BIOTITHX BIOTITHX
KEPOZTIABH KEPOZTIABH | KEPOXTABH | KEPOXTIABH | KEPOZTIABH | KEPOXTABH | KEPOZTIABH
AIBEITTHI | 850°C | AIBEXTMHI | AZBEITMHI | AIBEITHE | AIBEXTMHX | AZBEXTITHX
IMEKTITHZ
MAAYTKOPZKITH
AMATITHE AMATITHE AMATITHE AMATITHE AMATITHE AMATITHE
NAPNITHE NAPNITHE NAPNITHE NAPNITHE NAPNITHE
[KEAENITHE | TKEAENMTHZ | TKEAENTHE | TKEAENTHZ | TKEAENITHX
AIOYAQY AIOYAY AIOYAOY AIOYAY AIOYAIOY

Mivakag 6.1.4 YAk6 uerd amé mopwon arous 850°C uerd arré 30min, 1h, 3h, 6h, 12h, 24h
avrioToixa.
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Eik. 6.1.4 Axknivodidypauua XRD twv kepauikiv o€ Bepuokpacia 850°C o€ SiGpopous
Xpovoug éwnarng, ormrou, Bi: Biotitng, Hor: KepooTiABn, Qz: XaAadiag, PI: MMAayidkAacrto, Cc:

AaBearitng, He: Aiuaritng, Di: Aiowidiog, Gh: keAevitng, La: Aapvitng.
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A6t 30 min 1h 3h 6h 12h 24h
XANAZIAY XANAZAZ XANAZAZ XANAZIAY XANAZAZ XANAZIAY XANAZIAZ
[NATIOKAAZTO
OPOOKAAZTO OPOOKAAZTO | OPOOKAALTO | OPOOKAAZTO | OPOOKAAZTO | OPGOKAAZTO | OPOOKAAZTO
BIOTITHE BIOTITHE BIOTITHE BIOTITHE BIOTITHz BIOTITHE BIOTITHE
KEPOZTIABH KEPOZTIABH | KEPOLTABH | KEPOITABH | KEPOZTIABH | KEPOXTABH | KEPOZTIABH
ABERTITHE 000°C AIBEZTTHY | AIBEXTIMHE | AZBEZTITHX
IMEKTITHZ
MAAYTKOPZKITHE
AMATITHE AMATITHE AMATITHE AMATITHE AMATITHE AMATITHE
NAPNITHE NAPNITHE NAPNITHE NAPNITHE NAPNITHE NAPNITHE
[KEAENTHE | TKEAENMTHZ | TKEAENITHE | TKEAENMTHZ | TKEAENITHE | TKEAENTHX
AIOYAIOZ AIOYAIOZ AIOYAIDX AIOYAIOZ AIOYAIOZ AIOYAIDX
ANOPOMHZ | ANOPOITHE | ANOPOTHI | ANOPOMHEZ | ANOPOH:

Mivakag 6.1.5 YAk6 perd amé mipwaon aroug 900°C uerd aré 30min, 1h, 3h, 6h, 12h, 24h
avrioToixa.
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Eik. 6.1.5 Aknivodidypauua XRD twv kepauikiv o€ Bepuokpacia 900°C o€ SiGpopous
xpovoug éwnong, ormrou, Bi: Biotitng, Hor: KepooTiABn, Qz: XaAaliag,Kf: OpBdkAaoTo, PI:
lMAayiékAaaro, An: Avopb6itng, Di: Aiowidiog, Gh: 'keAevitng, He: Aiuaritng.

61



A61 30 min 1h 3h bh 12h 24h
XANAZAL XANAZAL XANAZAL XANAZAL XANAZAL XANAZAL XANAZAL
[ATIOKAAZTO
OPGOKAAZTO OPOOKAAZTO | OPOOKAAZTO | OPOOKAAXTO | OPOOKAAXTO | OPOOKAAXTO | OPOOKAAZTO
BIOTITH BIOTITHX BIOTITH BIOTITHX BIOTITHE BIOTITHX BIOTITHX
KEPOLTIABH KEPOLTABH | KEPOXTABH | KEPOXTABH | KEPOXTABH | KEPOXTABH | KEPOZTIABH
AZBEXLTTHE 050 AIBEXTITHE
IMEKTITH
MAAYTKOPZKITHE

AIMATITHE AMATITHE AIMATITHE AMATITHE AIMATITHE AMATITHE

NAPNITHE NAPNITH NAPNITHE NAPNITH NAPNITHE NAPNITH

[KEAENITHE | TKEAENTHY | TKEAENMTHY | TKEAENTHX | TKEAENITHZ | TKEAENITHX

AIOYAIOE AIOYAY AIOYAIOE AIOYAY AIOYAIOE AIOYAY

ANOPOITHE | ANOPOHE | ANOPOTHE | ANOPOTHL | ANOPOITHX

Mivakag 6.1.6 YAo pera amé mupwon orous 950°C pera amé 30min, 1h, 3h, 6h, 12h, 24h
avrioToixa.
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Eik. 6.1.6 Axknivodidypauua XRD twv kepauikwv o€ Bepuokpacia 950°C o€ 8iGpopous
Xpovoug éwnong, ormou, Bi: Bioritng, Hor: KepooTiABn, Qz: XaAaliag, An: Avop@itng, Kf:
OpbBokAacoro, Di: Aiowidiog, Gh: IkeAevitng, La: Aapvitng, He: Aiuaritng.
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Ag 30min h 3 Bh 12h 2h
XAMAZIAT XAMAZAT | XAMZAT | XMAZAS | XAMZAT | XAMZAT | XAMAZAS
MATIOKAAZTO
OPOOKAAETO
BIOTITHS
KEPOZTIBH KEPOITIABH | KEPOSTWBH | KEPOTTIBH | KEPOITABH | KEPOITIABH | KEPOZTIBH
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TKEAENTHE | TKEAENTHT | TKEAENTHI | TKEAENTHE | TKEAENTHI | TKEAENTH
AOYADI | AOWAOT | AQYAOI | AOWAOT | AQOWADI | AOWAO:
ANOPOTHE | ANOPOTHE | ANOPOTHE | ANOPOIHZ | ANOPITHI

Mivakag 6.1.7 YA6 pera amé mupwon orouc 1000°C petd amé 30min, 1h, 3h, 6h, 12h, 24h

avrioToixa.
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EiK. 6.1.7 Aknivodidypauua XRD twv kepauikwv og Bepuokpacia 1000°C o€ SiG@opous
xpovoug éynong, ormrou, Hor: KepooTiABn, Qz: XaAadiag, An: Avop@itng, Gh: IkeAevitng, Di:
Aioyidiog, PI: TAayidkAaoTo, La: Aapvitng, He: Aiuaritng.
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A61

30 min

1h

3h

bh

12h 24h

XANAZAZ
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XANAZIAZ

XANAZAZ XANAZAZ

MATIOKAAZTO

OPOOKAAZTO

BIOTITHX

KEPOZTIABH

KEPOSTIBH | KEPOSTABH | KEPOITABH | KEPOITIABH | KEPOITWBH | KEPOITIBH

AIBEXTITHE

1050°C

IMEKTITHZ

MAAYTKOPZKITHZ

AMATITHE AIMATITHE AMATITHE AIMATITHE AIMATITHE AMATITHE
[KEAENTHE | TKEAENMHZ | TKEAENTHZ | TKEAENMTHZ | TKEAENTHZ | TKEAENTHX
AI0YAI0Z AIOYAIOZ AI0YAI0Z AIOYAIOZ AIOWAIOZ AI0YAI0Z

ANOPOITHZ | ANOPOMH: | ANOPOMHI | ANOPOIHE | ANOPOITHX

Mivakag 6.1.8 YA6 pera amé mupwon orougs 1050°C perd amé 30min, 1h, 3h, 6h, 12h, 24h
avrioToixa.
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Eik. 6.1.8 Axnivodidypauua XRD rwv kepauikiwv o€ Bgpuokpacia 1050°C g SiGpopouc
xpovoug éynong, omou, Hor: KepoaTiABn, An: Avop@irng, Qz: XaAaliag, Gh: keAevitng, Di:
Aioyidiog, He: Aiuaritng.
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6.2 TauToTrOIiNON TWV KEPAMIKWY KATOTIV £PYnong, HE TTPOIOVTA TOU

Oceiyparog A61.

2TNV TTapAypa@o auTr) TTAPABETOUNE TA OKTIVOYPAPAUOTA KAl TOV TTivaka
QTTOTEAEOUATWY TWV KEPAMIKWY OOKIUiWY TTOU CUYKPIVAPE HPE TTPOIOGVTA TNG
apxIKAG apyilou A61 yia va TTpoadiopicoupe TNV BepPoKpacia Kal To XPOvo
éynong Tou KABe kepapikou. ‘ETol, ammd Tnv OUYKPION TWwV OPUKTOAOYIKWV

OUOTACEWV KATOAALOUE OTOUG TTAPAKATW OUVOUAOHOUG Bepuokpaciog —

KP2-62 KP-15 K32 K11 K40 K17 K45
XANAZIAZ XANAZIAZ XANAZIAL XANAZIAL XANAZIAL XANAZIAZ XANAZIAZ
MAATIOKAAZTO MAATIOKAAZTO NAATIOKAAZTO MAATIOKAAZTO MAATIOKAAZTO | MAATIOKAAZTO
BIOTITHZ BIOTITHZ BIOTITHZ BIOTITHZ BIOTITHZ
KEPOZTIABH KEPOZTIABH KEPOZTIABH KEPOZTIABH KEPOZTIABH KEPOZTIABH KEPOZTIABH
AZBEZTITHZ AXBEZTITHZ AZBEZTITHZ AZBEZTITHX AZBEZTITHX AZBEZTITHX
AIMATITHZ AIMATITHZ AIMATITHZ AIMATITHZ AIMATITHZ AIMATITHZ AIMATITHZ
FKEAENITHZ FKEAENITHZ
AIOWAIOX AIOWAIOX

ANOPOITHX

XpoOvou £€ynong.

Mivakag 6.2.1 AroreAéouara Twv 7 kepauikwv oUYKPIOT.
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Eik. 6.2.1 Aknvodiaypauua XRD oe Oepuokpacia éwnone 700°C didpkeiac 1 wpac o€

ouykpion e KP62, érrou, Sm: Zuekritng, Bi: Biotitng, Hor: KepooTiABn, Qz: XaAadiag, PI:
lMAayiékAaaro, Cec: AaBearitng, He: Aiuaritng.
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EiK. 6.2.2 Aknivodidypauua XRD oe Bspuokpacia éwnong 700°C SIGPKEIAS 6 wpwv o€
ouykpion ue KP15 orrou, Bi: Bioritng, Hor: KepooTiABn, Qz: XaAadliag, PI: lNAayidkAaoTo,
Cc: AoBearitng, He: Aiuaritng.
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EiK. 6.2.3 Axnivodidypauua XRD oe Ospuokpacia éwnong 750°C didpkeiac 3 wpwv o€
ouykpion ue 1o K45 émou, Bi: Biotitng, Hor: KepooTiABn, Qz: XaAadiag, Pl: lMAayidkAaoro,
Cc: AagBearitng, He: Aiuaritng.
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EiK. 6.2.4 Aknivodidypauua XRD ot Bepuokpacia éwnone 750°C SIGPKEIAS 6 WpwV O
ouykpion ue 1o K11 6mou, Bi: Biotitng, Hor: KepooTiABn, Qz: XaAadiag, PI: MAayidkAaorto, Cc:
AaBearitng, He: Aiuaritng.
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EiK. 6.2.5 Axnivodidypauua XRD o Oepuokpacia éwnong 750°C Sidpkeiac 6 wpwv o
ouykpion ue 1o K32 émou, Bi: Biotitng, Hor: KepooTiABn, Qz: XaAadiag, PI: lMAayiékAaoro, Cc:
AoBeoritng, He: Aiuaritng.
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EiK. 6.2.6 Axnivodidypauua XRD ot Bepuokpacia éwnong 800°C SIGpKeIag 6 wpwv o€
ouykpion ue 1o K17 émou, Bi: Biotitng, Hor: KepootiABn, Qz: XaAadiac, PI: MAayiékAaaro, Di:
Aiowidiog, Gh: keAevitng.
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EiK. 6.2.7 Axnivodidypauua XRD o¢ Oepuokpacia éwnons 900°C didpkeiac 3 wpv o€
ouykpion e 10 K40 émrou, Hor: KepoaTtiABn, Qz: XaAaliag, An: AvopbBitng, Cc: AoBeoTitng,
Gh: MkeAevitng, He: Aiuartitng, Di: Aiowidiog.

69



KE®AAAIO 7.

2YNOEZH AIATPAMMATOZ TTT (XPONOY — OEPMOKPAZIAZ — METATPOIHE)

7.1 Th givan 1o diaypapua TTT

Ta diaypaupata TTT (time — temperature — transformation diagram)
KATaPXNV TTapIoTAvouv TNV OUVOAIKA TaxUTNTa METATPOTING MIag ¢dong. Ta
dlaypduuaTa autd TTI0 CUYKEKPIPEVA TTEPIYPAQPOUV TNV £EENIEN TNG PETATPOTTAG
(T) piag opukToAOYIKAG @AoNG, o€ £va ypdenua Beppokpaciag (T) ouvapTioeEl
Tou ¥Xpovou (T) émou cupfaivel n ouykekpiyévn aldayr, atrd TNV apxn NG
EVEPYOTTOINONG TOU CUCTHMATOG PEXPI KAl TO TEAIKO OTADIO OAOKANpwWONG NG

METATPOTTAG.

7.2 20vOeon Si1aypApHOTOG

Mapakdtw TTapadétoupe 10 didypaupa TTT TTOU oCuVBECAUE TTPOKEINEVOU
VO ATTEIKOVIOOUME TIG JETATPOTTEG £C1 OPUKTWV KAl EIDIKOTEPA TOU Sm (OMEKTITN),
An (avopBitn), Di (diowidiou), Gh (ykeAevitn), La (Aapvitn) kai Tou Cc
(aoBeoTiTn) O CUVAPTNON PE TN BEpUOKpATia TTUPWONG Kal TO XPOVO.

To akéAouBo Odidypapua TTT dnuioupyRbnke HE TO OXEDIAOTIKO
TPOYpauua “origins 7" XPNOIYOTIOIWVTAG TA ATTOTEAEOUATA TWV OEIYNATWY TNG
TePIOAaoIpeTpiag akTivwv X (xrd) T1TOU Kataypdywaue oto Ke@dAailo 6 pe TNV

BonBeia Tou TTpoypdpuartog “EVA”.
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Eik. 7.2.1 Aigypauua TTT (xpdvou — OepuoKpaciac — UETAQOXNUATIONOU OPUKTWV),
orrou Sm: 2uektitng, An: Avop@itng, Di: Aiowidiog, Gh: keAevitng, La: Aapvitng, Cc: AoBeaTitng.
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7.3 AvaAuon Tou d1aypAauaTOg

21OV KABeTo dfova euavifoviar ol Beppokpaciec BEéppavong Twv
KepAPIkwy o€ PaBuoug KeAaoiou (°C), Eekivwvtag ammd Ttoug 700°C €wg Toug
1100°C, evw oTov opIovTio dfova  euavifeTal 0 XPOVOG O€ WPEES, OE
AoyapIBuIK KAipyaka, €101 WOTE  va @aivovTal Ta XPovIKA dlaoTANOTA £éWwnong,
onAadn 30 min, 1 wpa ,3 wpPES, 6 WPES , 12 WPES Kal 24 WPES TTou YABNKav Ta
KEPAMIKG deiyuaTa.

AVOAUTIKOTEPQ, ME MAUPO XPWHO OTTEIKOVICETAI O OMEKTITNG OTT0I0G
UTTApXEl 0TO apXIkd Ociyua kal atroouvTiBetal otoug 750°C kal OTIG 3 WPEG.
AKOUA, hE KOKKIVO XpwHa ATTEIKOVICETal WG EUBEia ypauur TO OPUKTO avopBitng
atro Toug 900°C kai TNV 1 wpa Béppavong £€wg Toug 1050°C. Augavetal dnAadn
o avopBitng atrd Toug 900°C £wg otoug 1050°C. Ztnv cuvéxela pe TPACIVO
avoIXTO XpwHa aTtreikovifetal o dIoYidlog O OTToiog dnUIoUPYEITal PETA aTTd
Bépuavon NG apxikAg apyidou otoug 800°C kal OTIG 6 WPEG KAl ouvexilel va
uTTapxel £wg Toug 1050°C Kal oTIG UTTOAOITTEG BEPUOKPATIES CEKIVWVTAG ATTO TA
30 AetrTd.

Emiong, pe PTTAE Xpwpa oupBoAifoupe TNV KAUTTUAN TOU YKEAEVITR O
otroiog ep@aviCetal otoug 800°C  Kal PETA aTTO TPEIG WPEG  Béppavong Kal
augavetal kKaBwg autavetal n Beppokpaciag €wnong Tou, oTtoug 1050°C. 210
dldypapua autd @aivetal 611 0 aoBeoTiTng KataoTpépeTtal otoug 950°C kai 30
AeTTTd. TENOG, aTtreikoviCeTal o AapviTng o otroiog dnuioupyeital otoug 700°C Kal
oTIG 12 WpPEeG Kal AuEAveTal €WG TNV augnon TG Bepuokpaciag TTUPWONRG Tou

otoug 1000°C ka1 Ta 30 AeTrTd.
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Ev katakAegidl , pe Tnv Bonbeia Twv diaypapudtwy TTT kabopilovtal ol
eENAXIOTEG TINEG TNG BepUOKPOCiag Kal Tou XPOvou TIOU aTTaITOUVTAl YIa TnV
ouvBeon evog opuktoUu 1 dIdAuon Tou pE TNV TaAUTOXpovn €EoIKovOunon

EVEPYEIQG .
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KE®AAAIO 8.

8.1 ZulATnon - ZuptrepdopaTa

21NV TTapAypa@o auTr) avaAuovTal Ta aTTOTEAECHATA TNG Epyaciag KaBwg
Kal n agloAéynon Twv OelyudaTwy Tou UAIKOU pag. H opukToAoyikr) ouoTaon Twv

KEPAMIKWY £EAPTATAI OTTO TOUG €N TTAPAYOVTEG:

A OPUKTOAOYIKA oUCTOCN Kal XNMIKA TOU apXIikou UAIKOU
A Bepuokpacia TTUPWONG

A xpovikA didpkela TNG BEppavong

AvoAuovtag 1O Oi1dypappa TTT 10U dNUIOUPYACAME KATOTTIV  TWV
ATTOTEAEOUATWY TNG TTEPIBAACIPETPIOG Kal PE TNV BOABEIO TOU TTPOYPAUMATOG
EVA kataAn&ape OTIC OPUKTOAOYIKEG @QAOCEIS TTOU Onuioupyouvtal aAAd Kai
dlaAUovTal Katd Tnv diIdpkela Tng €Wnong TG ApXIKAG apyiAou O CUYKEKPIPEVA
XPOVIKA OlooTANATA KAl WPEG OTTWG €XOUME QvAQEPEl KAl O€ TTponyouuEva
KepaAhala. Me Ttnv xprion Tou TTT (dlaypduuatog xpovou, Bepuokpaciag
METOOXNMATIOPMOU OPUKTWYV) OUWGS Ba O€iEoUPE avAAUTIKA TO  CUUTTEPACHATO
atro TIG TTOPATNPEACEIG TTOU £yIvaV KATA TNV €KTTOVNON TNG £PYOCIiAg OTa OTToid

ouvowidovTal TTapPaKATW:

1. H apxikij dpyiAog Tnv oTtroia XpnoluoTroIoaue atmoteAouvtav amd xoAadia,

TAayiokAaoTo  (avdeaivn-AaBpadopio), K-aotpio, aoBeoTitn, KEPOOTIAPRN,
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BIOTITN, OMEKTITN Kal TTAAUYKOPOKITN. AvAAoya HE TIC BEPUOKPOCIEG KAl TOUG
XPOvoug BEéppavong KATTOIEG aTTO QUTEG TIG QACEIS e€agavioTnkav Kal KATTOIEG
véeg  ep@aviotnkav. OpPUKTOAOYIKEG aVOAUCEIC  OTO  KEPAMIKA  QOKiuia
KatadeIkvUouv ThV TTapouadia xaAadia , aiyaritn, Kal TNG KEPOOTIABNG oxeddv o€
OAa Ta dciyuata. O aiyatitng gival autdg o OTToi0G TTPOCdIdEI TO KOKKIVO XPpWHa

OTa KEPAMIKG dOKiuIa.

2. Ak6ua, avaAuovTtag 1o apxikd dciypa A61 uetd atrd tnv €wnor) Tou BPAKauE
OTI  KATTOIOI  OPUKTOAOYIKOI  OXNUaTIOPOi  dIoAUBNKaV O OUYKEKPIMEVEG
BepuoKkpacieg BEPUAVONG. ZUYKEKPIMEVA O OUEKTITNG O OTTOIOG UTTAPXEI KOl OTNV
wnuévn apylho diatmoTwveTtal 0TI atroouvTifetal otoug 750°C Kal oTIG 3 WPEG.
270 OPUKTA OTa oTroia dloAUOVTal ETTIONG OUYKOTAAEYETAI KOl O AOPBECTITNG O

otroiog oToug 950°C kai 30 AeTTTd diaAUETAl.

3. Emiong mapatnpriocaue 61l YeTd T B€puavon Tng TTAoUCIog O0f aoBEOTIO
QPXIKAG apyilou KATTOIEG QAOEIG  oxnuaTioTnKav. AUTEG €ival o Aapvitng, o
dloyidIog, 0 yKkeAeviTNG Kal 0 avopbitng. EidIkOTEPA, 0 dlowidlog dnuioupyrndnke
MeTG atrd Bépuavon otoug 800°C kal OTIG 6 WPEG KAl au¢AONKe €wg Toug
1050°C. Emmrpdobeta, o yKeAEVITNG oXnUATIOTNKE YETA aTTd BépPavon OToug
800°C kai omig 3 wpeg kal aug¢Abnke €wg Toug 1050°C. AAO OpukTd TTOU
eCetdoaue TIGC OUVOAKeG Onuioupyiag Tou €ival o avopBitng, O OTToiog
EMQAVIOTNKE 0€ UYWNAEG BepuoKpaaoieg €Wnong Kal cuykekpigéva otoug 900°C
Kal META amrd Béppavon otnv 1 wpa evw OuvéXICe va auidveTal PEXPI TOUG

1050°C kai atmrtd 30 Aetrtd. TEAOG OTO TTPOG £€€Taon OEiyua dnuIoupyndnke 1o
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opuKTO Aapvitng atd Toug 700°C kal TIG 12 WPES Kal OUVEXIZE va UTTAPXEl £wG

Toug 1000°C kai Ta 30 AeTTTd.

4. 2e¢ xaunAég Beppokpacieg dnhadry otoug 700°C pe 750°C epgavifovrtal
KATTOIa OPUKTA OTTWG €ival 0 BIOTITAG OTIC HAPPAPUYIES Kal N KEPOOTIABN OTOUG
au@iBoAoug kal To opBokAacTo. O BioTiTng paAioTa oTtoug 1000°C  Kal 0TOUG
1050°C dev uttdpxel, e€apavileTal o€ avTiBeon Pe TNV KEPOOTIABN TTOU UTTAPXEI
atro TIG XAMNAOTEPES €wG TIG UWNASTEPES BepUoKpaaieg Kal XpOvous. TENOG TO
opBOkAaoTO gival Kal auTd £va OPUKTO TO OTTOI0 CUVEXICEI va UTTAPXEl €WG TOUG
950°C .

2710 OEUTEPO PEPOG TNG EPYACIAG, OKOTTOG PAG ATAV VA EKTIMACOUUE TIG
OuvOnKeg TTUPWONG 7 KEPAUIKWY BpaucpdTtwy, OnAadrl 10 Xpdvo Kal Tn
Bepuokpacia £éWnong, ouykpivovTag Ta 48 akTIvOdIOYPAUUATA TTOU TTPOEKUYAV
atroé TNV éwnon Tou OciypaTog AB1 pE Ta AKTIVOYPOA@AUOTA TWV 7 AVTIOTOIXWVY
Kepapikwy Bpauvoudtwy (K11, K17, K32, K40, K45, KP2-15, KP-62). ATTé Tn
OUYKPION TWV OPUKTOAOYIKWV OUCTACEWV EKTINABNKav o1  ouvdudaouoi
Bepuokpaciag-xpovou  €Wnong TWV  CUYKEKPIMEVWY  KEPAUIKWY,. ‘ETOI
KATOAAZOUE OTIG AKOAOUBEG TTaPATNPAOEIC TTOU £yivav KATA TNV JIAPKEIQ TNG
ETTECEPYATIAG TWV ATTOTEAECPATWY WE TNV BonBeia Tou TTpoypduuarog EVA:

1. To kepapikd Bpavopa K11 armroreAeital ammd 1a opuktd xaAladia ,
KEPOOTIABN , acBeoTitn ,qupartitn, AaBpadopitn kai BIoTiTn. H OPUKTOAOYIKA
oU0TaoN KOl Ta YEVIKOTEPA XAPOKTNPEIOTIKA TOU OKTIVOYPOAPAUOTOG Eival
TTapouola Pe Ta avrioTolxa Tou deiypatog 750°C kal oTig 6 wpeg. ETTOopévwg,

EKTIMOUUE OTI 01 CUVONKEG €Ynor¢ Tou gival ol 750°C kai o1 6 WpPEG.
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2. To kepaupikd Bpavcua K17 atroteAeital amd aiyaritn, XaAadia,
oloyidlo, avdeaivn, PloTitn , yKeAeviTn kal KePoOoTIABN. Ta opukToAoyika
XOPAKTNPIOTIKA TOU Bpauouatog TTpocopoldldovTal ue autd Tou O€iyuaTog TTOU
BepudvOnke oToug 800°C yia 6 wpEG.

3. To Bpavopa K32 armroreAeital amd 10 OPUKTA XoAadia, KEPOOTIABN,
TTAQYIOKAQOTO, aIgaTitn, acBeoTitn, BIoTiTN. Ta OPUKTOAOYIKA XOPAKTNPIOTIKA TOU
BpavopaTog TTpooouoIdldovTal UE auTd Tou OtiyuaTtog TTou BepudvOnKe OTOUG
750°C yia 6 wpeg.

4. To Bpauvcpa K40 atroteAcitar amd avopBitn, xaAalia, aocPeoTitn,
O10YidIo, YKEAEVITN KaI aIPATITN KAl KEPOOTIABN. Ta OPUKTOAOYIKA XAPOKTNPIOTIKA
Tou BpavcpaTtog TrpocopolddovTal PE auTd Tou deiypatog TTou BepudvOnke
oToug 900°C yia 3 wpes.

5. To Opauvcopa K45 armoteAeital amd xahadla ,kepooTiABn, PIOTiTN,
avdeaivn, aoBeoTiTn KAl aigatitn. H opukToAoyikr) Tou oUCTOON TTPOCOUOIAZETAl
ME auTd Tou deiypaTog TTou BepudvOnke otoug 750°C yia 3 wpeEg.

6. To Bpavocpa KP2-15 amoteAeital ammd xoAadia, aiuaritn, PIoTiTn,
KEPOOTIABN, TTAayIOKAAOTO Kal aoPeoTitn. H opukTtoAoyiki Tou oUCTAON
TTpooopolddeTal ue autd Tou Ociypatog TTou BepudvOnke otoug 700°C yia 6
WPEG.

7. To Bpavopa KP-62 armroteAcital amd xaAadia , acBeotitn, PIOTITN,
KEPOOTIABN, aiuartitn, avdeoivn kKal OUEKTITN. H OpukTtoAoyikfi Tou oUCTACON

TIPOCOWOIAETAI JE QUTA TOU OgiypaTog TTou BepudvOnke otoug 700°C yia 1 wpa.

77



Me Tnv TTapatravw d1adIKaoia UTTOPECAKE VA TAUTOTTOICOUME TO KEPAUIKA UE TA
TTPOIOVTa TOU apXIKoU deiypatog A61 Kal va TTpocdIopiCOUNE £T01 TIG OUVORKES

éynong Tou Kabevog.

8.2 lNevikd cupTrEpAOUATA

MNa va epunvevooupe TNV e€@apuoyrny Tou diaypduuatog TTT  oTa
KEPAMIKA TNG Alyivag Ba TTPETTEl va yivel KaTavonT n euon Twv avTidpdoewyv
Katd 1n Bépuavon Twv TTPWTWV UAWV OTIG dIdgopesg Bepuokpaoies. ETTiong,
KabioTaTal amapaitnTo va yVWwpEIi(OUUE Ta CUOCTATIKA Kal Tnv TTOI0TNTA TOUG.
Akéua, onuavTik TTAnpo@opia eival Ta atroTeAéopaTa TTOU €XOUME KATG ThV
OIAPKEIN AUTWY TWV AVTIOPATEWV.

Ta daypdppata TTT pag mmapEXouv TOCO TNV €TTICTNUOVIKN €TTECAYNON
yla 10 TI PMETABOAEC AauBdvouv xwpa katd Tn Béppavon 600 Kal CNPAVTIKEG
TIANPOPOPIEG yIa TTIO ETTAPKN Bépuavon Twv TTPWTWV UAWV. ZUYKEKPIUEVQ,
Tpoodiopicaue TIC OUuvONKeg £€wnong (BepHOKPATIia-XpPOVOG)  KEPAUIKWV
dokiyiwv TG Aiyivag otnv €1moxy Tou XaAKoU CUYKPIVOVTOG TNV OPUKTOAOYIKN
TOUG oUCTOON PE QUTH BOKIYIWY TTOU KATOOKEUAOTNKAV ATTO TNV idla TTPWTN UAN
Kal BepudvOnkav o€ éva eupu TTAQICIO BEPPOKPATIWY YIa dIAPOPOUS XPOVOUG.

‘Eyive avTIANTITO, OTI hJE TNV XPRon Twv diaypapudtwy TTT ytmmopouue va
TTOPOUCIACOUNE TO OPUKTOAOYIKA aBpoiouaTa TTou dnuUIoUpyouvTal Kal EKEIVA
TTOU KATaOTPEPOVTAl KATA TN dIdpKeIa TG BEppavong evog apxIkou UAIKoU, O€
OUYKEKPINEVOUG OUVOUOOPOUG Bepuokpaciag kal xpovou. OuoIaoTIKA, MPE TIG

TTANPOPOPIES TTOU PAG TTAPEXOUV, TO TTAAVO HIOG TTAPAYWYIKNG dIadIKaCiag Twv
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OoMIKWV UNIKWV (TOUBAQ) yiveTal ammoTeAeopaTikoTEPO. ETTONéVWG, yvwpilovTag
O€ TIOIEG OUVONRKEG ETTITUYXAVOUPE TN PBEATIOTN OPUKTOAOYIKN oUCTOON,
MTTOPOUME va TTapAyoupe OOMIKA UAIKA apioTng TmoldTnTag PE AlyOTEPO KOOTOG

Qa@POU £COIKOVOUOUNE EVEPYEIQ.
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