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Ewéva eEmpuiion: XoapaKTnpioTikn SIUOpP®GT oy®YoD TOV 6InAaiov eAeyyOuevn
Ao KOPLo PNYUa, SIUKAAGELS KOl TN GTPMGT TOV TETPMDLUATOG.

Ewéva omioBopiviiov: Priypa 6to ecmteptkd Tov omnAaiov, oty mEPLOyN LEYIOTOV
KOTOPPEVGEDV.
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IIpoioyoc

YKOTOG TNG EPYUOINg

H mnapovoca epyoacia ocvvtdydnke oto mhaicwo tov Ilpoypdpupotog
Metantuyiokod Zmovdmv kot €ikotepa tov KAddov Eidikevong Textovikn &
Ytpopatoypaeio tov Tunuoatog N'ewAoyiag tov Apiototereiov Tlavemompiov
Oeocarovikng. H exkndvnomn g dwtpirig ewdikevong pov avatédnke amd ™)
['evikn Zovédevon Ewdikng XovOeong (I.X.E.X.) tov Tunuatog 'emwioyiag pe v
(op.pt.791/29-11-2005) amdpacn, opilovtag TpipeAr] GUUPBOVAEVTIKY EXLTPOTH
Tou¢ K.K. X7 [TawAidn (emPrémovta kabnynty), A. Kilwo, kabnynm kot E.
Toovkahd, emik. KaOnyRTPLQ.

YKomog ¢ epyaciog eivar n €E€taon TOV TEKTOVIKOV TOPAYOVI®V TTOV
encopacay ot onuovpyia kot €&EMEN Tov ommAaiov «MeMoocOTpLTON
KepaloBpvcov Ehaccsovag. H dwatpiffn) amotehel Eva and ta tpoTa fripata mov
KOTOYPAPOVTIOL GTNV EAANVIKT] YeE@AOYIKT BiPAoypapia evdeleyons eE€taong g
véveong twv ommioimv kol e @vong tov kopot, ue Phon to teEAevtoio
onnAooroyikd wpdtuma. [Ipog v enitevén avtod ToV GKOTOV £yve YEMAOYIKT
YOPTOYPAPN O TNG eVPVTEPNS TtePLoyns, KApakoag 1:20000 o 1:5000, kot tov
eowtepKov Tov omnAaiov 1:100. Ot yoptoypa@ikn omoTOTMON £Yve UECH TMOV
[eoypagikdv Xvomudtov IIAnpoeopiov (G.1.S. ArchView 9.1) kot Tov
npoypauuatog CorelDraw Graphics Suite 12. H ecotepikn yoptoypdonor, mwov
NTav Kol T0 SVGKOAOTEPO TUNUA TNG epyaciag vraiBpov, dmpknce cuvolikd 13
UEPEC UE 2 OOVUYTEPEVCELS OTO E0MTEPIKO TOL omnNAaiov Yy eEotkovounon
ypovov. AmotvmoOnkov oe kiipoxko 1:100, to omjioto, To TEKTOVIKA TOL
oTOLEl0l KOl TOL OTNAOOOEHATA TOV. XVUUETEIYOV €VEPYA, UE GLVTOVIOTH TOV
yphoovta, 23 drtopa, ommlowoegepevvntés g Etopeiog ZaniatoAoyikdv
Epevvov Oeocoriog «o Xeipav» kol Tov tomikov tunuatog Bopeiag EALAOOG
g EAAnvuc g Zeniatoroykng Etaupeiag.

210 TPMOTO KEPAAOMO OVTNG NG epyacioc Tomobeteiton yewypapikd m
TEPLOYN UEAETNG EVM GTO OEVLTEPO YIVETOL AVAAVON TOV YEWAOYIKOV GTOLXEIWV
NG EVPVTEPNG TEPLOYNG. XTO TPITO KEPAAOLO aVOADOVTOL YEVIKOL OPOL TOL KOPGT
KOl TNG OTNAQOYEVESNC. XTO TETAPTO KEPAAOMO TEPLYPAPOVTOL TOL GTOYEID TOL
omnAaiov TG MeAMOGOTPLTAG EVD GTO TEUTTO YiveTon avapopd ot IKHUATA TOV.
210 €KTO KeEPAAOMO TEPLYPAPOVTIOL TO, TEKTOVIKA GTOLXEl TOL omnAaiov. Xt0
£Boopo KePAAoo epevvadVTOLl 01 GLVONKEG YEveonc Tov omniaiov pe Bdon to
otoyeia mov €yovv mpoavapepBel. ‘Eva pikpodtepo kepdhoto, 10 Gyd00
TEPLYPAPEL TO 1O10UTEPO UIKPOKAIpA Tov omniaiov. Ta cvumepdopoato ToL
e€dyovtat YEVIKA amd oIV TV £PELVA TOPOLGLALOVTOL GTO EVATO KEPAANLO EVD
axoAlovBel ayylkn mepidnym ¢ mapovcag epyaciog kot n PBifrloypapio mov
ypnowonomdnke. Xt cvvéyew akoiovbel to mapdptnuo e dtpPng 6mov
napatifevtar ol axtvoypagikéc avarvoels (XRD), ol mivakeg pe Tig petpndnoeg
TEKTOVIKEG AGVVEYELES, EVOG XPOVOAOYIKOG KOTAAOYOS TNG vtaifplag Epevvag Kot
01 K0p1ot Y4pTeG TOL GTNAIOV.



Evyopotieg

OloxkAnpovovtag v mapovco oTpPn ewikevong wcHBavouor v
VIOYPEMOT VO ELYOPLOTNGM OAOVG OGOVG GULVETEAEGAV GTNV emitevén Tov
emBountov omoteAéopatog Kor Kupiwg tov emPAémovro kot GOUPovAO
Kanynt pov k. Xmopo IlawAion, yia v avdBeon tov mpwtdOTLIOVL YO0 TO
YeE@AOYIKE dedopéva BEpatog kot Yo TNV kalfodnynon tov ce OAN v mopeia
LLOV TPOG TNV OAOKANP®GT TOv. Euyoplot® emiong kot to vwOAOUTo, EAN TNG
GUUPOVAEVTIKNG LOV ETMTPOTNG Y10 TIC KOTOTOMIGTIKEG TOVG VITOJEIEEIS KAl TN
Bonbela mov pov mpocépepav, Tov Kadnynm k. Adapdvrio Kila kon v emix.
Kanyntpua «a. E. ToovkoAd. ®Oa Mbelo vo emonudvo v KabopiloTiki
ovufoAn; T@v VO GLAAOY®WV omniatoAoyioc, TG Etapeiog XmmAatorloyik®mv
Epevviv Oecocariog o Xelpov, pe €dpa 10 BOAO Kot Tov TOTIKOD TURUOTOG
Bopetoc EAMGSac e EMnvikic Taniawodoyucic Etawpeioac’, pe é3pa
Oeocarovikn. Evyoapiotd eykdpdia Aotmdv dAa o LéEAT TOVE Kot Kupimwg TOVG
veoAoyovg Xp. I[1évvo, X. I'capiaovvr, K. IToAvdowpoémovio kot P. IManwd yio
TIC E€MOKOOOUNTIKEG ovlnmoelg mov &lyape kot 1n Ponbewe mov pov
TPOGEPEPAY  GTN  YOPTOYPAPNGON Kol QmTOYpAPNon Mg MeMocoTpumag.
Evyapioto toug Avt. Towavdka, K. Bovla&akn, AO. Movld, Apn. Awwtn, N.
Yapddkn, B. Zovka, Xp. Iomavioviov, HA. Mottdxn, HA. Ildptcio, B.
Moxkpidn, B. BAayo, Xt. Zayopiddn, X. Amovcion, N. TorykipMotn, Av.
Baoiielddov, . Mratidvrn, Ayy. Zioiov, N. Koctapédn kat A. XBepdvn mov
pue Pondncav, emiong, ot YOPTOYPAENCT KOL GOTOYPAPNOCT TOV GINAGIOL.
Evyapiotd 10 . Amovcsion ywa v moapoaydpnon tov petpnty CO,; v 11g
LETPNOELS €VTOC TOL omnAaiov. Opoimg Ba NBela va evyaplotiom 1o dtevbuvin
tov gpyaoctnpiov Teyvikne ewAoyiag kot YopoyewAoyiag xadnynt k. I.
200A10 Kol TOV VTOYNPL0 O1dAKTOPO. VOPOYEMAOYiaG K. M. Xwtnpidon yia Tig
LETPNOELC €Ml TV dEYUATOV vePOL omd To omAato. Emiong 1o Aéktopa k. B.
MEAPO Y10 TIC OKTIVOYPAPIKEG OVOADGELS EML OPVKTAOV OEIYUATOV TOL OTN)-
Aaiov. Opoimg tov vroynElo S10AKTOP TEKTOVIKNG K. X. BaAkaviotn ywo tnv
TOPAYDPNGT O0PLPOPIKAOV EIKOVOV TNG TEPLOYNG, KoODg Kot Tt O010dKTOpO
apyororoyiag 'E. Xite1ov yio TV TopacKeELT] TOV AETTOV TOUOV 0O VAKO TOL
omniaiov. Emiong va evyopiotom Ttovg cvvadédeovg pov oty Eeopeia
Yaniooroyiog & IMoraoavBpwmoroyiag Bopetog EALGS0C ko dwaitepa tov
apyaordyo k. M. Mutedéton v ™ Ponbeia mwov pov mapeiyav. Térog Oa
noera va evyaplotiom Kae katowko g meployns Tov Keparlofpvoov kot tov
Aquov  EAaccdvog, yevikoTtepO, Yoo TNV TOPOUKPTY TOL GLUPOAN Kot
SLEVKOALVOT TPOKELUEVOL VO OALOKANP®OEL 1] TPOYULATOTOLOVUEVT] LEAETT.

1
H extuniwon g napovoag epyaociag xpnpatodotr)fnke amnod to tormko tunpa mg EAAnvikrg
IrinAawodoyikng Etapeiag, 1o oroio euxapiote eykapdia.



1. Teoypoagukn TomoBéTnon — Mopeoiroyio — Kiipa

To omiaro MehMocdtpuna Ppicketar 6to Nopd Aapiong Kot aviKeL O10KNTIKA
oto Aquo Ehaocodvoc. Bpioketar 2,5km votiodvtikd tov Anpotikod Atopepiopotog
Elacodvag KeparoBpdoov kot 12km dvtikd g moAng g Elacoovog (oynua 1.1).
AToTELEL TNV O YVOGTN VIOYELN KOPOTIKT LOPPT) TS EVPVTEPNG TEPLOYTG.

Elacodva,

Adpica

s = Xympea 1.1 I'eoypagukn
A ‘.. || Tomobémnon g
0 A mepuoyic pekétig

... ‘.E ¥ ;
b

Hadioavipd '
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H eicodog tov ommAaiov (B39°52°40”, A22°02°57” UTM 34N, WGS 84,
Vy.299m) PBpioketon 6€ TPAVEC UE VOTIOOLTIKO TPOGUVATOMGUO OTNV TEPLOYN
Aevdpodho (oynua 1.2). Awavoiyetor e Kopipoto TV €yy0¢ HOpUAp®V Kot gival
BapabBpmong cvvolikov Pdbovg 14,6m. Ta xopnuato éxovv Pabog oty omn TG
€16000V 5,3M kot emkdBoviol ota TeEKTOVIopuEVe pappopa (prypro elodédov 280°/60°,
CLAR). To omfjAaio avortHooetal Tpog To POPELOAVOTOAMKA TG £10030V HECH OTA
uappopa pe opilovria amodctacn amd v onf 248,7m (alyovdo 91°A) kon 313,7m
(alov610 45° BA). To vyoOUETPO GTNV TEPLOYN TOL GTOUIOL TG £16050V ivar 299m
(cvoyetiopévn pétpnon G.P.S.) evd oto ecmtepikd Tov OAvel oe Babog péxpt Kot
-47,3m dnhadf oe amdluto vyopetpo 251,7m. Kodbdnrer éktacn 0,06km? kot éyet
OUVOMKO UNKOG YopTOypaenuévey ddpouny mepimov 2103,6m. H mpdcsPaon
yivetal apykd Stapécov g enapylokne odov Kepoaroppvcov-Eracodvag kot ot
ovvéyela akolovbmvtag yopatddpopo 3km wov 0dnyei oto omiAaLo.

P BA

Yyqpoa 1.2 Moavopopwki droyn g weproyng Aevopovita. Inperdveron pg pérog n €icodog Tov
omniaiov MehoooTpuna

H emooavelokn popeoioyior eivar opketd €viovn pe  SwokOUOVOT  TOV
vyouétpov omd 280 £mg 587m (oynua 1.3). H meployr Bpicketat 6N VOTIONVATOMKN
amoAnén g opooelpds tov Kappovviov. H Brdomon elvar younin amoteiovpevn
amd mpivoug kol apalég devopoototyies. Exatépmbev tov mpoavohg tov ommAaiov
diépyovtor yelpoppolr mov evavovtal ot voTw amdinén tov. Ot yeipappor
KOTOANYOUV GTO pERO ENPLOC KOl 0T GLVEYELD 6TOV TOTARd Bovdyapr. Ot motapol
BovAyapne kot EAaccovitikog amotedovv mopamotdpovg tov Titaprciov, mov
ekBdArer otov IInveld. To omiAaio tomobeteitan vVOpoAoyKd ot Aekavn g Kpoavidg
Elacodvaog (empdvetog 196km?), mov amoteet TUNUO TG AEKAVNG OmOPPONG TOL
Trrapnolov motapod. Avikel eniong oto kapotikd cuotnua g Kpoavidg tov omoiov
Hovadikod onpeio ekpoptiong sivar 1 Tnyn tov Keparofpivcov (Bopeing tov ywprov,
oynua 1.1).

To xMpo ™G mepoyng elvar MuelpoTikd pe Yyoxpovs Popeovg Ko
BopeloduTIKOVG AVELOVS TO YEWDVO Kot Beppovg voTtiovg to KaAokaipt. 'evikd to
KOplo otoyyeio mov yapaktnpilel To KAipa g A. Ogocaliog eival n evorliayn (og
Yuypns, VYPNG meptddov pe o Bepun ko Enpn (KaArépyng 1970, andé MANAKO
1999). H evpotepn mepoy] ¢ Elooocodvag katatdooetor otov Tomo I', mov
avtimpooonevel Eva kAipo Metafatikd Mecoyeiaxd npog Xepoaio (MANAKOX
1999).
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2. 'eohoyio TG g0pOTEPNS TEPLOYNS

2.1 T'eviké, otovyeia

To EAAnvikd opoyevég eivan Tunqpa Tov AATIKOU 0pOoyEVODS KOt GUVOEETAL LE TN
ovykAon g Evpactlatikng kot g Agpucovikig mAdkog, ond 1o Mecolwikd péypt
10 Tprroyevég, pe ovvakdrlovbo to KAgioo TV evdlduecmv mkeavodv (oKeavol
TnBvog). Ot EMAnvideg amotehov éva GOVOETO 0pOYEVETIKO OUKOSOUNLLO, TPOEKTOOT
tov Awoapidwv, to omoio cvveyileton ota Opn ¢ kevipikng Tovpkiag. Avtd 10
owodOUN e amoTeeiTon amd TIC £ENG YEMTEKTOVIKES LOVES OO TOL OVOTOAKE TTPOG TOL
dutikd: Malo Poddmng, ZepPopoakedovikny Mala, {Eocwtepikég EAAnvidec:
[Meppodomikny Zovn, Zovn A&od (TToovia, ko, Alponia), ITelayovikn, Attiko-
kokAadwkn}, {Efmtepicéc EMmvideg: Ymomelayovikn, IMapvaccod-I'kidvag,
Qlovoo-Tlivoov, Tafpopov-Tpinoine, Adplatikoioviog kar Covn ITla&ov}. Qg
dwkptég povdodeg Bewpovvtar - Evomra tov [Miokowdov — AcPectoAibov
(Plattenkalk) ko n Evomta Bowwtiog (oyfua 2.1).

Tyqpa 2.1 1. A Tsortekrovikég
yaps ™s EMhadog (HINSBERGEN
et al. 2005) Ol-O)vpmog, Os-Osoa,
Pa-Ildiko, E-EYBowa, CC-
peTapopeIkés Ampidoeg B.
Xapaxktnpretiki topn PP’
Avyorokav kaivppdrov. Biéne I1. og
KAeida.

II.

Vardar Ocean N

Late Triassic : =
Pé?dosfl Othris ophuchtes\'!

N
le to Late Jurassic

E 5 : N
Jurassic - Cretaceous turm
—————————
0 km 1000 \
N

[] Continental lithosphere
Il COceanic lithosphere g N

Mantle
'\(' Eocene

[ Africa
[l East Mediterranean ocean

[] Apulian unit (only western Greece) s
[ lonizn unit & Plattenkalk

Neogene
[ Gavrovo-Tripolitza unit & Phyllita Qua?'?zi!e

extension
&=

II. Zympetik) avorapdotocn e
eEEMENG TV KeloppdTov kKo TG vTofvoiong
Kotd o Ahmki) Opoyéveon.

5 Fiylosnk IIL. Topn Tov Aryaiakod y®pov ot
Pelagonian unit | . ’ 7 7
i ool - oo celopkéG Topoypagics. H omdotoon and Ty

ETLPAVELY SIVETOL GE POIPES NE aPYIKO onueio
[l Eastern Vardar ocean (Vardar-Axios zone) 70 24,14°E, 26,58°N. H 7“1[)01)0']’-(1 TOV
[ Orama nappe / Getic nappe KkoTofotilopevor THNRATOS QaiveTOL A0 TIG

[ Rodoge ocearic rift \ avopeiisg Tayvmreg (urke), h To mayoc.
Il Moesia nappes
13
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Kvpo yapokmnpiotikd tov EAAnvikod opoyevodc eivor to  oAAemdAnia
TEKTOVIKA KOAVPUATO Kot AT, To omoio enwbovviat 1o éva Téve 610 dAAo amd Ta
avaToAKA Tpog o duTiKd. Ta emwbntikd eowvopevo Eekivovv oto Méco-Avmtepo
Iovpaocikd pe v endbnon t@v oPOAMOWV Taved otV avBpakikn TAATEOPUO TNG
[Tehayovikng omd tov Eva 1 mePLocdTEPOLS wKeavovg TG Tnhvog (Jacobshagen et al.
1978, Vergely 1984, Mountrakis 1986, and KILIAS et al. 2002). Kotd to Tprroyevég
ovveyiletar 1 10100 TEKTOVIKN LE TPOGAVATOAIGUO TNG ETMONOMG TPOG T VOTIOOVTIKA
KOl TOYLVOT TOL NTIEPWOTIKOV PAo0V. H cvoompevon arlendAAnAwv KoAvppdtmv
Kot Aemiov cuvdéetal e Tn Onuovpyic V0 CLYKEVIPIK®OV UETOUOPPIKOV AmPidmV
vynine mieonc-yauning Oepuokpaciag, HP/LT (oxqua 2.2). To e@eAkvoTiko
KOOEGTMOG TOV 0KOAOVONGE TNV ENMONTIKY TEKTOVIKY 0d1YNGE GTNV KATAPPEVOT| TOV
0poYeEVOLG e peyOio priypnato amokOAAnong (detachment) kou otv amokdivyn
vrokeipevav (ovov pe T popen tektovikdv mapabdpov (Lister et al. 1984,
Schermer et al. 1989, Kilias et al. 1991, 1994, 1995, Dinter & Royden 1993 am6
KILIAS et al. 2002). H gpeAkvoTiky] TEKTOVIKT S1AOPOUATIOE GNUAVTIKO POAO OO TO
Tprroyevég péypt onuepo pe ektetapéveg (oveg dtdtunong (shear zones) kot pryypota
amokOAANong (detachment faults).

N ﬁﬂm’ﬁf* g IF
YOUGOSLAVIA [ _SERERIESENS
33IIRIIIRISRLS 7

ALBANIA (Pelagoplan

*‘;_

_____ \"--. - o ‘
' q
]

’ .9
Don#, Aegean se

Eocane high-
pressure metamorphism

m Olligocene-Earty Miocene
high-pressure metamorphism

Hellenic trench

] 100kam
——

Typo 2.2 O petapop@ikéc Aopides HP/LT tov EAAnvikod opoyevoic. H somtepiki] sivar
Hokowung nhkiog ko 1 &otepuciy Avo Olryokaivov — Katd@tepov Mewkaivov (KILIAS
1996)
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2.2 Temlroyio [eproyme Kpaviag

v mepoyn e Kpoavidg kvpapyovv ta metpopata g [edayovikng Zovng
KO HLOIG GUVEYOVS OVOPOKIKNG GEPAG.

H Ilehayovikny (ovn Bewpeiton éva peydho MREPOTIKO TEUOYOS TUNMUO TNG
Kuupepung nreipov mov anoondcobnke amd v Godwana (Aepikn cvv pkpoTepa,
NTEPOTIKA TEUAYN) Kol EKATEPOOEY TOV 0010V AVOTTLYONKAY Ol WKEAVIEC TTEPLOYES
¢ [HolarotnBvog kot g NeotnBvog kot amd 11 omoieg mTponAbav pe enmddnon ot
opolbor (MOYNTPAKHX 1983). Amotedeitar amd TO TOADUETAUOPPMUEVO
KPUOTOAAOGYIGTOOEG VTOPaOPo péEGO 6TO 0moio SEIGIVOVY YPOVITIKOL OYKOL, TIG
[Teppotpradikég petakAaotikég akoAovbicg, Ta avOpakikd koaAvppato Tpladikov-
Iovpacikov, tovg o@oAiBovg pe to cvvodd Wnuato Pabeidg BGhaccog kol To
emukhvoryevny  Wnuato  Méoov-Aveo  Kpntidikod. Xto  kevipikd TUnuo NG
[Telayovikng, otv mepoyn ™ Osocoriag, epeavifovror avBpaxikoi d6pot vmwod
HOPOY] TEKTOVIKOD TapafOpov TAVED o©TOLG Oomoiovg emmBovvTol Ol GEPEG TNG
[Mehayovikng (Oivumog, Oooa, Pilapata, Kpovid, TTHA0) (oxnqua 2.3). O Godfriaux
to 1968 avevpickovtag vouupovAiteg otovg acPectoriBovg tov OAdumov amédeile
6t Nrav Hokowikng nikiog kot oyt [Moroaolowrng (SFEIKOS 1992). Apa ta
netpopato e Iehayovikng erwdnbnkav petd 1o Hokowvo mwhve oe avOpaxikég
oelpég mbovotato eEwtepkdV {OVmV, TO Omole AmOKOAVTTOVIOL VIO HOPOY|
TEKTOVIKOV TapafOpov, evd OTNV TEPLOYN T®V KOpLue®v Tov OAOHmov opotalovv
apketd pe ta metpopata g Zovng Fapfpopov-Tpimdrewc.

Neogene-Quatemary

F)rympatoua unit m“

@ Bleuschists unit HPAT rocks

|:| Pelagonian nappes UREER
Ophiolitnes PLATE

A_A’ croes saction

el ith NE dip
—— tBCtONIC boundary

ciites and Pelagonian

—4— anticlinale
—¥%— synclinale

normal low angle faults

betwean Vourinos ophi4

' movement sense of the
tectonlc top downwards

| arrows Indicate shear sense
. .|, of the tectonic top, based on
- .| Knematic Indikatora

Tyqpno 2.3 T'eohoykog YOPTNG TOV TEKTOVIKOV Tapabipov tov Olopmov, Occag, Kpavidg,
Plopdtrov. To Péin ociyvouv v Kavoviky kivnon avtifetn otnv ent®ONG1 TOV TEKTOVIKOV
koloppatov otig Kevipikés EAvideg kotd to Olryoxkawvo-Mewokawo. (Csoloywki) yopto-

vpaonoen: Brunn 1956, Godfriaux 1968, Schmitt 1983, Migiros 1983, Migiros et al 1985, Kilias
Mountrakis 1985, 1987, 1989, Schermer 1990, Kilias et al 1991a,b ané KILIAS 1996)

&
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Ymv mepoyn ¢ Kpavidg veiotator emiong pio cvveyng avlpakiky cepd
Tove oty omoia Ppiockovrol emwnuéveg oelpés metpoudtov g Ielayoviknig kot
opoAbot (oyfuo 2.4). Avtq omotelel v avOpakik oepd ™ Kpavidg, ota
udppoapo g omoiag olavoiyetor To omnioilo ¢ MeMoooTtpumag. XNV mEPLOYN
AVOmTOGGETOL £V0 EKTEVEG KAPOTIKO GUGTNUO TOV KATOAOUPAVEL EKTOOT OV 0o
90Km? ko nayog 1850m (oynua 2.5). H avOpakikn avth oepd Bewmpeitor oyetikd
avtoyxbovn kot amotelel To TekTovViKd mapdbvpo g Kpavidg (Katsikatsos et al 1986,
Kilias & Mountrakis 1987, Stamatis & Migiros 1993 ar6 MANAKO 1999).

phiolm;s

PR

h

SW \ NE [

Mesohellenic trough \ Axios hasin 1500

vvvvvvv

——— s2-schistosity
= detachment zone

*—m- normal low angle faults with NE dip (LAF)
~—— low angle normal shear zones (SB)
~— normal high angle faults

Yynpe 2.4 Teoloykn) Topn KOTd pijKog TOV TEKTOVIKAV Kaivppdatov otig Kevrpikég EAAnvideg
06 T Aekavn Tov Agov émg v Meososhinvikn avroka. Mo ereéfynon oto oypa 2.3
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2.3 ABootpopatoypagio TS TEPLOYNS

Xmv mepoyn HEAETNS epeavifovtor 1 avOpaKIKY] GEPE TOL TEKTOVIKOV
mopadopov g Kpovidag, 1o Tledayovikd xdAvppo Kot ot enwbnuévolr opioAbol
(oynuata 2.6 kot 2.9):

A. Evotnrto g Kpavidg

H evomta g Kpavidg amotedeiton amd pio eAa@pd HLETOUOPPOUEVT], GLVEXT
avOpokiKn oelpd. ATOKOAVTTETOL ¢ TEKTOVIKO mopdbvpo moved o100 omoio
emmbovvror koAvppoto g [ledayovikng kot ot oedAbot. Oecwpeitor AAmTIKNG
NAKiag Ko avarioyo tektovikd mapdbvpo pe tov Orvumov-Occog kot Pilopdtwmv.
Awxkpivetor  amd TV Topovcic  TPIOV  AMBOGTPOUOTOYPOPIK®OV  EVOTHTOV
(TPIANTA®YAAHZ 1982).

1)  Evoc xarwrtepov opilovia mov KOTOAAUPAVEL TO OVOTOAKO TUAMO TNG
avOpoKiKng oelpds. AmoteAeitor omd HEGOCTPOUATMON £MC TOYVOTPOUATMOON
AOPOKPUCTOAAIKA  €MC UIKPOKPLOTOAAMKE pdpuapo, to omoio Kotd 0écelg
enpovifovror doloputikd. Xto ovodTEPO HEAN TOLG peTaPaivovv oe  QUAAITEC
(SFEIKOS et al, 1991). To ypduo Tovg gival avolktoteppo Emg Aevkoteppo. To
opatd mayoc tovg eivor 750m mepimov. O opiloviag ovtodg €xer mAkio Méoov-
Avotépov Tpladuwod pe Pdon to kabodnyntkd amoAibmpo mov Ppébnke otnv
neployn ¢ Bolavidag péoo oe kpvotaAlikovg dorouiteg (Muykipog 1983, amod
MANAKO 1999).

2) Evoc evoidueoov avBpaxikod opilovia mov KataAapPavel To KEVIPIKO
TUMHO TOL TapaBipov. AToTedeiton Omd GKOLPOTEPPQ, AETTOGTPOUATMON HAPLOPCL,
oL KOTA B€0E1g YivovTol LALMON Kol 0 EAAYIOTEC TEPIMTMOGELS LEGOGTPMOUATAOIN.
To méyoc oty meproyn pekétmg eivan mepimov 350mM. evd T0 GLVOMKO TAYOG TOL
opifovta mov gkteiveTanl Tpog dSvopas eBdvel ta 700m.

3) Evog avarepov opilovia mov KatohopfAvel TO OVLTIKO TUNHO TNG
avOpaKIKiG CEPAc. TtV meployn MeAENG epeavifeton pe mhyog 100m. evéd to
oLVoMKO 1oL TAyog ¢Bdver ta 400m. AmoteAeitol omd HEGOCTPOUATMON KoL
OTAVIOTEPQ TOYVOTPOUATMON HAPUAPQ, KOTE BEGEIC SOAOUITIKA. XTO KOTATEPO LEAN
awToV TOoV 0pilovTa T LAPLOPA EYOVV YPDOUN AEVKO EVD GTO AVATEPQ TEPPO.

B. IIghayoviké Kdaivppa

2mv meproyn tov mapadvpov g Kpavidg to [Mehayovikd kdAvppo omoteieiton
amo:

1) Zeapéc Elaooovag. Amotelodviar  amd TO  TOADUETOUOPPOUEVO
KpuoTaAlKko vroBabpo yvevoiov Ko oxiotoAiBmv. H nAikia toug eivon [Tokonolwikn
evd ot pdlo tov vroPdabpov deicdvovy Ave ITlaiaolwwkd 1 mbavov ArmiKd
mwovtovikd oopoto (Cpaviteg ™ Aeoxdtng) (Yarwooud & Aftalion 1976,
Yarwooud & Dixon 1977, Davi & Migiros 1981, Movuvtpakng 1983, Kilias &
Mountrakis 1987, 1988, Shermer et al, 1988 and KILIAS et al 1991). Ot yvevoiot
etvar dyoppapovytokoi, cvyvé oeBaiuddeic. Eivar avoytdypopot, vwoOrevkor £mg
vronpdotvol. Ot SYHapUapLYLOKOT YVELGIOL EVOAAACCOVTOL UE OUOIBOAITIKOVS Kot
gmodotitikovg  yvevowovg (TPIANTAGYAAHE 1982). H nlwio tovg eivon
[MoAarolwwn kot amoteAoOv ta Katdtepa HEAN TS oepdc tov [Tadatoloikav-Kdato-
Méoo-Tpladikdv cynUATICUOV.

2) Zepéc  Kepolofpvoov.  Amotelodv  ta  avodTEPO  HEAN  TOV
KPUOTOAAOGYIGTOd0VG Kol egliooovtol og o oglpd petailnpdtov. Amotedel pio
[Mepuotprodikny petaxiaotikn akoAovdio youning petapdpewong (volcanosedime-
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ntary unit) omotelodpuevn amd GEPIKITIKOVG  GYIOTOAOOVS  MPAIGTEIOYEVODG
TPOEAEVONC, TPAGIVOGYIGTOMOOVS, LOPLOPLYLOKOVS Kol OKTIVOAOIKOVS GYIeTOAB0VG
(TPIANTA®YAAHXE 1982). Xt palo tOUG KOlU OTO OVATEPA WMEAN KLPIOG
TOPOVCIALOVTOL EVOTPADGELS LOPUAP®V Kol SlItoMvAaV. Méca og ot TV akolovbia
enpaviovtor oploAbkd copata, ToAAES opéc oylotomoiuéva. TIpdkettar Kupimg
Y10 GEPTEVIIVITEG TPASIVOV £mG VIOTPActvov ypmdpotog (TPIANTAOYAAHYE 1982).
H petokhootikny axolovBio  petafaiver  Pobpoion mpog To  KAT®  Of
yvevolooytotoMBoug (oynua 2.7), yopic va givor EDKOAOC 0 SLa®PIGUOS TOVS, APoD
dev vmapyel acvpeovia. IIpdkertar yuo yvevolooylotdMbovg oe evaArayég pe
oY16TOAO0VG, APPPOMTIKOVG YVEVLGIOVE, TPOAGIVOGYIGTOMOOVS, EMOOTITIKOVG Kol
apeBoAttikovg oyletoABovs. Ot opBoyvehclotl £x0Vv 16TO VTOAEUUOTIKO, YPOVITIKO,
EVIOVO,  KOTOKAOOTIKO Kol  VON  €hagpd  TpocovoatoAlouévr. Méoa  oTovg
YVELGLOGYIGTOABOVG VPIGTOVTOL TAPEUPOAES HOPUAPOV.

3)  Merailijuaza [epuoorxvbiov. Meta &b tov Iehayovikod vropdadpov kot Tov
avOpoKIKOD KOAVUUOTOG VOIGTOVTOL QUAMTEG, HETOWOUUITEG KOl  pHeTOmNALTES.
Amotelovv TIG peTafatikés oelpéG amd To KPLOTOAMKO VtoPabpo o010 avOpaxiko
KAV,

4)  Ielayoviko ovOpokiko kéAvuuo. AvOpoxkikd 0AHoTo eAA@POC HETAUOP-
QOUEVO Kol ETOONUEva Tave oty mponyovuevn oepd. Ta pdppopa avtd arotelodv
™V Kavovikn mpog to mave eEEMEN tov Tloiaolmikov-Kdato-Méco-Tpladikdv
oynuaticpudv. v neptoyn tov Keparoppivoov eivar dolopitikd kot ypovoroyodviot
and mpocdoplouévn mavida (Katowdartocog kot Miykipog, ond TPIANTA®YAAH
1982) to Méoo Tpiadkd mov iomg Baver péypt to lovpacikd. MesooTpmpoT®oN,
Aevkd, podoievka, mg kot tePpd. Eival Kapotikomompéva, EVTova TEKTOVIGUEVO Kol
TTUYOUEVA.

5) Tlawkopavitikoi oyiotolifor. Tto PoOpelo Ttunuo tov mapadvpov ot
péppapa s Kpavidg emmbovviar oyiotorbor pe yhavkoeavn. Ilpdkerton yuo éva
LETOUOPPOUEVO  AATUTTOTOYEG  OMOTEAOVUEVO OO  OVOKPVGTAAAOUEVEG  AQTOTES
yoAalia, pooyofitn, yoddlia apgiforo, eeyyitn ko yAopitm (SFEIKOS 1992). H
oepd avtr aroteret deiktn HP/LT (vynAn Bepuokpacio/ yaunin micon).

I'. Ogiom0Bor

AmotehoVVTOL KLPI®G 0O GEPTEVTIVITEG TPAGIVOL £MG LTOTPATIVOL YPDUOTOG,
oywotomomuévoug (TPIANTADOYAAHYE 1982), ot omoiot gupaviovtal kuping mg
poakoi-copoto otig ospéc Tov Keparofpioov (oynuata 2.8 kot 2.9). Ty meployn
peAétng oev gpeavifetar OAN n oproiBkn axorovbia. [IiBavadg va mpoépyovior amd
TOV OKEAVI0 Ydpo peta&d IMedayovikng kot g Malag thg Podonng (Zaovn A&ov).

A. Merarmkad ICnpata

Ta Metomukd WKApato emkafovtol acOUP®VE GTOLG CYNUOTIGHOVS TOL
aAnikod vroPaBpov kot dympilovior og dvo opddec, twv Tprtoyevav kot Tetap-
TOYEVOV INUATOV.

Ta Tprroyevy Wnpata amotelobvior amd HAPYES Kol OpYIAAOLS AELKEC,
VOAEVKEG £mG KiTPVeS, Ol omoieg eppavifovion omnv mepoyn Popelodvtikd tov
KeparoBpooov, kabmg kot SuTIKA TG TEPLOYNG ZTPOYYLAO.

Ta Tetaptoyev Wnpoto amoteAobvial Kupimg amd TAELPIKO KOPNUOTA TOV
acPectorifov (achvdeTeg AoTumeg e AETTOUEPES VAIKO) Kot aAAovPieg amobéoelg
TV Totoudv (kpokdieg mowkilov peyéBovg kot ABoroyikng ocbotacng, Gupotl Kot
apyiiior).
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Textoviké [upaBopo
Kpavidg

i
KeQuXrofpucon—

—— -

Zynpo 2.6 Aoy tpog Ta PoPELodVTIKA TOV TEKTOVIKOV TTapaBvpov ths Kpavidg

Mépuapa Kpavide

Zyfpa 2.7 O yveverooiotomBor TG TeEayoviKiG EmmOnpévor

oto pappoepo s Kpavide, pe onueropévy ™ ypappi opiov
(reproym Avkoppdayn, Bopeing Tov ornlaiov)

Zyqpo 2.8 Ov o@rori0or TG TEPLoyg TOV
Ks@arofpioov
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Typna 2.9 Temhoyikog Xaptng g meproyng 1ov oaniaiov. Katm yewioyui topn A-A.
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2.4 Tlopopopeotikd I'eyovéta

H nepoyn perémg éxer pio odbvlemn ekdva 66OV a@opd TNV TAPALOPPOOT)
dedopévon 0Tt TANBOG TEKTOVIKAOV YEYOVOT®V €YouV emdpacel oto metpopota. Ot
Kilias et al. (1991) divovv pio OAOKANPOUEVN EKOVOL QOTHG TNG TOPUUOPOMONG
(oyua 2.10).

Ye OAn Vv mepoyn ovayvopiletor po kopiopyn Si1 oyotdétra. [Ipocava-
toAileton mpog T NA votimg tov tektovikov mopabvpov kot BA ota Bopeta. Xta
emineda g S1 oyotdTTag avayvopiletor n Ly ypappwon. Ztabepd €xel dievbuvon
BA-NA éowg BBA-NNA (KILIAS et al 1991). H S; kot n L1 ogeidovion o€ éva
TapapopeoTIkd yeyovog (Di) mov ocuvvdéetar pe v enmOnon tov Ilehayovikov
KPLOTAALOGYLGTMOOVE 0TV avBpakikn oelpd g Kpavidg and BA mpog ta NA. Zta
tehevtaio 6tado g Dy mapapdpewong onwovpyodviar SB {dveg didtunong ond e-
peAkvopd Tov KAivouy mpog ta NA. H mapovsia tov yAavkopavr (cuvbnikeg HP/LT )
o115 SB empdveleg g Dsg moapapopemong deiyver 0Tt £ytve o€ peydro Babog. H enm-
Onon tov oproAMbwv kot Tov [eppotpradikdv Inudtomv cuvoetor LdALOV LE aLTO TO
veyovog. H €&éMEn g D1 mapapdpewong oto epelkvotikd otdoo Dsg €xel mg
amoTEAES A TN dNUovpyia eKTETAUEVOV (OVOV SATUNOTG EVA TO OPOYEVES GTAIOKA
avadveTal. Xta teTpdpata g D1 avayvopiletor mpacivooyiotolOikn petapdppmon
(wieon émg 6-7KDb ka1 Oepuokpacio nepimov 400-480°C) evddy HP/LT petapdpemon
yopaxtnpiler v Dsg otnv emaen oniadn tov Iledayovikod kaAOUUATOC UE TNV
avBpakik] oepd g Kpavidc. @axol oplorMbwv, poloviteg kot {dveg ddTunong
yapoaktnpiCovv 1o eninedo endOnong (SFEIKOS et al, 1991).

Axolovbel éva Dy coumieotikd mopopopeotikd yeyovog o€ YaunAes cuvOnkeg
PIT mov yopoktnpiletoar amd mroxég Knick 1 knick (dveg, (dveg didtunong ko
EPUIIELTIKA pryypata devBvvong kivnong BA 11 NA. Ze avti ) @don 10 0poyevEg
£xel NoN avadvoet.

Me v mopadoyr] TG OHo1dTNTOG KOl TOV GUGYETIGUOV NG oe1pds g Kpavidg
pe avtg tov Plopdtov kot tov kopuvedv tov OAvumov eivar dvvatd va
vrootnpydel 6TL N endOnon tov Iehayovikod kolvppatog (yeyovog Di) éywve kotd
10 Méco-Ave Hokoawo. To opoyevég ocuveyilel v avadvon tov evd mopdAinic
amodopeitar (yeyovog Dsg) amd 1o 1éhog 100 Hwkaivov €mg Tig apyéc tov
OMyokaivov. Amd ta T€An Tov OAtryokaivov €mg Tig apyéc Tov Mewokaivov AapPdver

YDPO. TO GLUTLEGTIKO YeYOVOS Dy.
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Typo 2.10 Zympotiky omewkévien g e£EMENG TG TOPUROPOMOOCIS KOl TOV HETUHOPPIGHOV GTOVG
YE@LOYIKOUG oynpaticpols oty Kevrpikn pale tov KapBouvviov Opéov oty mepoyf e Kpaviag (améd
KILIAS et al. 1991).
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2.5 E@elkvotiko Neotektovikd KaOeotag

Ot tedevtoie AATIKEC GULUTIECTIKEG (PACEIS OTNV ELPVTEPT] TEPLOYN MUE
devbvvon ABA-ANA ypovoroyovvtar to Kdtew Mewokavo (Axovitdvio-Adykio).
Amo 10 Méco Meldkovo €m¢ onuepo 1 TEPLOYN UEAETNG OLEMETOL OO EPEAKVOTIKO
KafeoT®g. Mio LETOOPOYEVETIKN (PAON KOTAPPELONG TOV OPOYEVOVG TIC® Omd TN
ovyKAlon ™G Evpactatikng kot g AQpikoviking TAGKag odnyel otnv mpdtn @don
ePeAKLG OV devbuvong BA-NA (oynua 2.11). Avti n tpdtn edon apyilel 10 Avo
Mewokovo ko owapkel péypt ko 1o ITAetdkouvo. Metovoaotedel amd avaToAKd
(Kevtpkn Moakedovia, advraka Oeppoikod) mpog to dutikd (Hrepog, AABavia) 6mov
Kot givor péypt onuepa velotduevo pe tov o3 (aova eAdylotg cvumieonc) mepinov
BA-NA (N54°A) (CAPUTO & PAVLIDES 1993, oynua 2.12). Avtq n @don gival
OV OLOUOPPAOVEL TIG TEPIOCOTEPEG UEYAAEG Aekdves TG Oeccariag oievbvvong BA-
NA 0ALd TapOX’ avtd dVoKOAN SLoKPIVOVTOL CILEPE PYUOTO OLTHG TG dlELOLVGTC.
H televtaio paon epedkvopod (Méoo IMTieiotoxarvo—OrdKavo) £xet dievbuvon B-N
Kot ennpedlet OAN v Arylokn meployn. Ta priypato A-A givatl avtd mov Kuplopyovv
onuepa otn popeoioyion Tov Oeccaiikold avayAveov. O 63 €xEl TPOGOVOTOAICUO
nepinov N10°A (CAPUTO & PAVLIDES 1993). Eniong mapatnpeitor £vag ABA-
ANA d1e08vvong eperkvoudc (oynua 2.13) arodidduevoc o tomkd aitio (CAPUTO
& PAVLIDES 1993).

41 &

Yypa 2.11 Xaptng (a6 MOUNTRAKIS 2005) g gperkveTikig
TEKTOVIKIG 6TOV EVPUTEPO YDPO ToV Aryaiov. Ta pavpa féin
dgiyvouv Tov eperkvopd katd 10 TeTapToyevéig péypr Kan ofpepa, T
vKpu BEAN deiyvouv Tov ITAer0KaVIKG EQEAKVONO, Ta Aevkd BEAN TN
ovumigon €@ amd To EAAvikG T6E0 kKan o1 padpeg ypappéc piypata
KOVOVIKG, Kat opriovtiag petotomiong (o1 tdosig 611 Popsrodutiki)
Maoxegdovia ané PAVLIDES & MOUNTRAKIS 1986).
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Tyipa 2.13 Metontotiké piypa votioavatolikd tov Kepaioppioov (106/80, CLAR)
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3. Kapot

...ONAOLGV 01 KOTUTIVOUEVOL TAV TOTOUDYV,
ovpuPaivel 8¢ ToLTO TOAANYOL THS YRAG. . .

... TTANPOVUEVOL YOip Ol TOTOL

Kot 00K €xovteg EKPLGLY ADTOIG

evpiokovrtarl v diodov gic Pddoc,
amopralopévou Tob Avobev EmOVTOg DLOATOG

APIZTOTEAHZ 4° audhvog m.X.
(Metemporoykad, 351a, 2-13)

Koaport givar 0 yeopop@oAoytkdg 0pog mov TEPLYPAPEL TO LOPPOAOYIKE YOPOKTN-
PLOTIKA OV OMUIOVPYOHVTOL OTO OVOPOUKIKA TETPOUATO €E0Tiog TG SHAVTIKNG
dpbiong tov vepov. To KapPoT OMNUIOVPYEL GLGTIHLOTO KUKAOQOPING PEVGTAOV, LITOYELL
000 Kot empavelokd. Aolveg, YALQES, cuumAEyUaTO oTNACi®V aroTeEAOVV oTot el
10V kopot. H dtadvtikn dpdomn tov vepoh 0peileTOl GTOV EUTAOVTIGUO TOV, KUPIMG e
COy, aAld kou pe H,S. Mpdt avaeopd yoo to Kapot €ywve oty mepoyn g
YloPeviag Kras 11 Karst mov onpaivel Bpaywdng meproyn. ‘Extote kébe mepoyn pe

EQALALD YOPOKTNPLOTIKE OVOUALETOL KOPTTIKH).
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3.1 Kapotikn Avappoon - Kapotikéc Mopéc

Ot yeveotiovpyoi dvvapkol Tapdyovteg, Tov TPOKAAOVY UETAPOAES TG LOPPNG
™G EMPAVELNG TNG YNG, Olaxkpivovion e evooyeveic kot e&myevelg. Ot gvdoyevelg
Topayovteg efval ol NTEPMOTIKES Kot 01 0pOYEVETIKES Otadikacies. O onuavTikdtePOS
e€myevng mapayovtag eivatl N artocdBpwor, ONAadT T0O GUVOAO TOV PULVOUEVEOV TOV
TPOKOAOVVTOL OO TN OPACT TS NALOKNG EVEPYELNG Kot TG PapyTnTog Kol 001 yovV
oTNV KATOOTPOPY TV TeTpoudtov. H oamocdfpwon dwokpivetar oe ymuikn Kot
(UGTKO LY OVIKT).

Kotd ™ ymuikn amocdBpwon mpokaieitor petafodn g ynukng cHotaons
eVOG 1N TEPLGGOTEPMY OPVKTMV TOV TETPAOUOTOS, cLVNO®G omd 10 vePd N Ao Ta GE
OIALON GLOTATIKA EVM KOTA TN UNYXAVIKY] | QLGIKY SOTAPAGGETOL 1| GLVOYT KOl Ol
uNYavikég 1010 TeS avtov Yopig T petafoAr T ynpkng ovotoaons. O 6pog
SaPpwon eumeptEyeL TNV TAVTOHYPOVN KOTAGTPOPT KOl LETAPOPE TOV TETPDUOTOC.

To vepd otav gumrovtileton pe COy, amd Vv atudsealpo | t0 £30¢poc, Ady®
NG AmOGLVOECEWMC TV OPYOVIKMOV OVCIMV, YIVETAL 1GYVPO OOAVTIKO HEGO KOl SLOADEL
T avOpoKikd Kupiwg dhata Tov acPESTION Kot TOV HayvNnGiov, TOV LETATPEMOVTOL GE
dtdvtd 6&wva avBpaxikd dAato. H dodvtikr] dpdon tov vepod odnyel otn ddAvon
TOV ovVOPaKIKGOV oOAATOV TOV KoAgital kopotikn diafpwaon. Extog tov CO,, 10 vepd
etvan dvvato va gumiovtiotel kot pe HpS. Tlapdyovteg mov €mdpovy 6Ty KOpPOTIKN
Swppwon elvar 1 KOTAAANAN TEKTOVIKY] KOTOGKELY| TNG MEPLOYNG, M KAIom NG
EMUPAVELONG TOV €JAPOVS, Ol KAMUOTOAOYIKEG GUVONKES KO M MUK cVGTACN TOV
TETPOUATAOV.

O aoPeotoMBog givarl Alyo doAvTOg 610 KOBaPO vEPD. TE AMECTAYUEVO VOWP
Kot o ovvin Bepuokpacio n dtodlvtdttd Tov avépyetal oe 16mg/lt CaCO;. H
KOPLAL OLOAVTIKY TKOVOTNTO TOV VEPOU OQEIAETOL GTO YEYOVOS OTL TPOSAaUPaveEL TO
CO; 10 omoio petatpénetonr oe HaCO3 éva oyvpd dtodlvtikd péco. Xe ovvnbelg
ouvOnkeg Ta vepa pe mpdoinymn CO, mevtamiacialovy T SIAVTIKY TOVS IKAvOTNTO
eva, Oyt omdvio, eivor dvvotd Eva Altpo Voatog va dtaAvel axoun kot 400mg
TETPMOUOATOG. XTT) VOT] TAVIMOS 1 SLAVTIKY] IKOVOTNTO TOV eumAovTicpévoy pe CO;

vepd avépyetal o 100-200mg/It.

Ot avtdpdoelg mov yivovton eivor ot e€ng:
1) To vepd mpoorappdavel to CO, kot petatpénetarl o€ avOpaxikod o0&

H,0 + CO, « H,CO5
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2) To vepd mov mepiéyel CO, Ba avtidpdoet pe tov acPfestoibo copva pe
TIC OVTIOPAOELS !

CaCO;+H" — Ca?* +(HCO3)
CaCO; +H,CO;3 — Ca* + 2(HCO3)

CaCO; +H,0 < Ca®* + (CO35)* + H,0

Ot omoieg ouvdvalovtal o€ pio GLVOAKY AvVTiOpaoN:

CaCO; + CO, + Hy0 « Ca?* + 2(HCO3)

otV omoia M otolyelopeTpion mwoilel onuaviikd poro 6mwg eaivetat. o kdbe 10v
Ca”* mov dwvetar amonteiton évo mol CO, 1o omofo petotpémeton TeMKG o€
(HCO3). Amd avtéc TIG avTIdpACELS, OMOOEIKVOETAL TWC 1 OVTIOPAOCT TOV
ovotiuatog H,0-CO; pe to CaCOs eaptdrtar and T1g ovykevipmoels tov (HCO3)
H,CO; kot tov Ca** OTNV OGPECTITIKY EMPAVELQ.

Ot KOPOTIKEG HOPPEG TTOL ONULOVPYOVVTAL KATOVELOVTOL GE ETLPAVELOKES KO
vrdyeleg. Ot emavelakéc oaywpilovtal e PEYOAES KOl UIKPES EVD Ol MIKPEG
dwakpivovtor mapomépa o€ elevbepeg €500V KOAOUUATOG KOl MUEAELOEPES.
SVYKEKPIUEVO KOTAVELOVTOL G EENG:

Emgaveiaxéc Kapotikés Mopoéc

e Meydreg Kapotikég Moppég
Aoiiveg, OvBdiec, ITOAyeg

o Mwkpég Kapotikég poppég

1. EXedBepeg (Aaktoioylveés, Apagotpoyiés, Tyvn Bpoyng, Textovikég
AvLoK®OGEL)

2. Huwerev0epeg (Empaveiaxés Xvtpeg, Znniaindelg Mopeéc AtdAvong,
Kapotikég Onég, Ynoyeieg Tektovikég AVAUKMOOELS)

Ynoyeiec Kapotikéc Mopéc
o Kopotikd ppéata-Bapabpa
o Ymnioto

¢ ‘Eykotia

o KatapoOpeg
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3.2 Kapotiko Yopo@opo dotnpa

Q¢ kapoTikd cvotnuo ivol To CLGTNUO EKEIVO TOL GuVicTOTOL €€ OAOKANPOL
N Kotd KOp1o AOY0 amd avOpaKiKovug SYNUATICHOVS, OTO EMIMESO TOL OMOIOL Ol
VROYELES POEC €lvOl €TCL OPYOVOUEVES, (MOTE VO GLUVIGTOUV U0 EVOTNTA OTO-
oTpdyyiong, oNAadn otoyEw®ONg oveEapTnTn Kot avtdvoun Hovado vdpopopiog
(XOYAIOX 1986).

To kapotikd cvomnuo eivar duvatd va Yoplotel o€ Tpelg dakplteg (dveg
avdAoya pe v kivinon tov vepov. Xt L{dvn tpogodociag N kateicdvong tov
Kapot, otn (Ovn petakivnong g Koplog palog tov vepod M epeatikn (kHplog
KOPOoTIKOG VOpoPdpog opilovtag) kot otn {dvn eEaymyng Tov vepo omd T0 KAPOT.

> {ovn koteicdvong elval duvatd vo AEltovpyodV ETUEPOVS VIPOPOPOL
opifovteg mov ovopdlovtar emkapotikol. To vepd mov €10dyeTOl GTO KOPGTIKO
OUGTNUO TPOEPYETAL OO UIKPOPPOEG, YEWAPPOVS 1 TOTAUOVG TOL KOTUAYOLV
OTOV KaPoTIKO VOPoPOpo (AAAOYEVES VEPD), AMO TIG OGVVEXEIES TOV TETPMOUOTOSG
oT1G omoieg Kiveitan pe dudyvomn kol and ta Bapadpa, katafodpeg 1 Tovg VITOYELOLG
notopovc. H petakivnon tov vepod otn palo tov kapot cdpugova pe tov White
(WHITE 2003) =mpoaypotomotleitar pe Oudyvon OlopEGOV TOL TOPMOOVS, TMOV
acvveyeldv (Gvorypa péxpt ko 10mm) kot tov Kapotikov ayoydv (10mm-
1000m). Xt Covn €aymyng oNUOVTIKO GTOXEI0 GIOTEAOVV Ol TNYEC Ol OTOiEg

amo@opTiovV TO KOPOTIKO GVUGTN .

3.3 Kapotiko Lvetnpo Kpavidc Eracoovag

To omjloto MeMoodTpuma, OVIKEL GTO €VPVTEPO KOPOTIKO GUOTNUOL TNG
Kpavidg Ehacoovag. To xopotikd cvotnua €xet éktacn mave omd 90km? «at
onuovpyeitoan oe por avtdyBovn avlpakikn cepd Mecolwikng nAkiog méyovg
1850m mepinov (TPIANTA®YAAHE 1982). H ceipd avtn epgaviletar pe tpeig
dkpttovg  Abootpouatoypagikods opilovieg. O Pabuodg  KoapotiKomoinomg
petmvetal omd To avAaTEPA UEAN NG GEPAS TPOS T katmtepa. H katmtepn oepd
enpaviCer por doloptiopévn €votpwot), 1 onoio mwailel Kabopiotikd porlo oTnv
avamtuén g VIdYEG KOPoTIKNG vopopopiac. H vroyela otdbun tov kapotikon
vopoPopéa Yo 10 ypovikd odotnuo 1988-1993 kvudvinke o amdAvta vYoUETPAL
uetagd 255,17 éwg 257,68m (MANAKOX 1999). Méca ot0 OmAAQO 1TNG
MeMoootpunag kataypdeetar o€ vyouetpo 251, 7m (uétpnon 12-12-2005). Onog
TPOKVTTEL OO TO GULUTEPACHOTO TNG £PELVOS TOL Moavakov GtV TEPLOYN

(MANAKOZX 1999), 1 tpo@odocic. TOL GLOTNUATOC TPAYUOTOTOlEITAL amd Tal
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OTULOCQOIPIKG KATOKPNUVICUATO TOV OEYETOL 1] EAEVOEPT EMPAVELD TOV HOPULAPOV
KOl om0 TO EMUPAVEIOKA VEPA TV VLOpoppepdtov Agokdtng kot Aacoywpiov
(TMoAopdviovov). Amd TN GLGYETION TMOV ATOTEAECUATOV TOV YEDTPNCEMV OV
avopLYTNKOY GTO  HAPUOPO. TOL GULOGTHUOTOS, TOV VAPV YEOAOYIKAOV
TopaTNPNCE®Y, TV OEWAOYNON TOV YEONAEKTPIKOV PvBockomnoemv kot TV
AVOIAVOT TOV VOPOYEMAOYIKMOV TOPAUETPOV, OOPAIVETOL OTL 1| KAPSTIKN TNYN TOV
KepaioPBpooov amotehel T HOVAOIKY EKQOPTION TOV KOPOTIKOD GLGTHUOTOS TNG
Kpavidg Eraccovag. H myn yoapaxtmpiletor og mnyn vrepyeilong e€outiog tov
pnyuatog (30/70, CLAR) mov gvtomiotnke 2,5km votia avtig (Mavakog & Tdaotog
1998 and6 MANAKO 1999) kat 1o omoio otn 0éon avaPivong dev eivar opatd,
ywti otn 0éon avt KaAvEOnke and Wnuato tov Neoyevovg kot Tov Orlokaivov
(oyfuara 3.1, 3.2). H Bgppokpacio tov vepodh g mnyng kopdvonke amd 13 g
15°C (xotd to étn 1988-1993) evd 1 Oeppoxpacio agpo amd 4,5 émg 33,6°C mov
OMADVEL CNUAVTIKO TOYOG VITEPKEIUEVAOV LOPUAPOV.

Ou evoeielg otoug melopeTpikovg xbpteg dNADOVOLV €VKOMa dtakivinong
vepoL Ko kaAn vdatayoyotta (Mavakog & Taotog 1998 and MANAKO 1999).
O vopogopéac Umopei vo YopaktnPlotel ®¢ akTvetdc (akTveotds cuyKAIvoV pe
vrepPolkd mpopil) pe ovykAivovoeg ypauués pong (Koairépyng 1986 amd
MANAKO 1999). H péon vmepetfiolo. HeTafoAn} TOL LOPAVAIKOD (QOPTIOL TOL
KOPGTIKOD VOpoPopéa eivar TG TaENg Tov 2m. H pikpn avt petafoin vrodnAdvel

™ HeYEAN duvokdTTo Kot 6TofEpdTNTA TOV GLGTLLOTOG.

B-14) 26@. 4

(B=4) 262418

=- -~ ‘.Er’r":p

=5

Yypa 3.1 Tprodwdotatn anelkovicon s meCOUETPIKIG KATAGTUGNS TOV KOPGTIKOV
vdpogopia s Kpavidag Ehacoovag — Maptiog 1994. Mg Q enperdveton | 6xeTikn 0£61n T00
onniaiov Mehecotpuna (Tporomompévo aré MANAKO 1999)
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3.4 Zrnharoyéveon

O mep1ocoTEPO am0dekTdS Opog vrootnpilel 6Tl omnAato Bewpeitar KAbe PLGIKY
KOWLOTNTO OVOTTTUGGOUEVT]) GTO EC0MTEPIKO TOV TETPOUATOV, UE OOOTAGES TTOVL V.
EMTPENOLY TNV €16050 TOV AVOPOTOL KOl 1| OO0 EMKOWVMOVEL LE TNV EMUPAVELD TNG YNG
dwpécov otopiov. Idve and 90% tov ommAaiov onuovpyodvtal amd Tn SHALTIKY|
dpdon tov gumhovticpévov o CO; N kot 6g HyS vepol, avikovy dnAad| 6To KoapoTikd
omAhote.  ZTNACOAOYOL Kol YEOUOPPOAOYOL, katd To mpdTo Micd Tov 20” oudvo
peAétnoav evoedey®g to BEpa g omniatoyéveong, doniadn g dnpovpyiog kot eEEMENG
TV omniaiov. Avartoydnkav £totl Tpelg Pacikéc Bempieg yio to TpOPANUA TG Yéveong
TOV omnAoi®mVv, 0l OTOIEC OLGLUGTIKG TOTOBETOVGAV VOPOYEMAOYIKA TNV TEPLOYN OOV
Aappaver yopo n omnAaioyéveon. Avtég ol meployég Mrav n {dvn KoTelcovomg Tov
EMPOAVEIOKOL vEPOD, M Pabeld epeatikn {OVN Kot To eminedo ToL VOPOPOPOL opilovta
(oxNna 3.3).

1. Zovn Kateiodvong (Vadose Zone). Or Dwerryhouse (1907), Greene (1908),
Matson (1909) ka1 Malott (1937) (a6 FORD 2003) ioyvpiotnkav 6Tt T0 peYaAdTEPO
TOCOGTO TNG OTMNANOYEVESNG YIVETOL TAV® amd TO €mimedo TOL VIPOPOPoL opilovta,
OmOV Ol TOYLTNTEG TOL VeEPOL &ivor coe®mg mo peydres. 'Etol, vmodysior motapoi,
YOPAKTNPLOUEVOL aTtd VYNAEG TayOTNTES PONG, TPOKAAOVV 10YLPT UNYOVIKY OdPpmon
OTO TETPMOUOTA KO TOVTOXPOVT O1dAVeN TOV avOpaKIKOL TETPOUATOS. Me avTtdV TOV
TPOTO SNUIOVPYOVVTAL Ol HeYOLEG omnAaiddelg popeéc. O Martel (1921) (and FORD
2003) onpueiwoe 0TL N pon HECH GTO. GIAANLO KOl TOVG OY®YOVG gival TO60 PEYOAN £TGL
MOOTE TO €MIMEOO TOL VOPOPOPOV, G KOPECUEVNG EMPAVEWNS, Vo un mailelr tOG0
ONUOVTIKO pOAO GTO KOPOTIKE GTAALAL.

Nuepa Opog yvopilovpe 0Tt Kpd m0c0oTO oInAaioV onpovpyeital ot (o
Kateioovong. Xaniowa og vt ™ {dvn onpovpyodvtat, WWHTEPA, G TEPLOYES EVIOVNG
avoywonc. H onovpyia tovg oyetiCetor kupiwg pe tn 01icdvomn 6 aVTE TOTOUDY.

2. Bofsgia ®peatik Zovy (Deep Phreatic Zone). Ou Cvijic (1918), Grund
(1903), Davis (1930) kot Bretz (1942) (a6 FORD 2003) vroothpi&av 6Tt 1 Evapén g
onpovpyiog kot m avénon Tov peYEBovg TOV CTNAOUATOV, ONANSY TOV HKPOV
gykoihwv, yivetor og toyoio Pdbog Katw omd TV eMPAvVEID TOV VIPOPOPOL opilovTa,
Kuplog ot Pabdeid ppeatikn (ovn. H avénon tov peyéBoug toug opeiretor otn ddfpmon
TOL apyd KoOuHEVOL veEPOD NG PpeaTikng {ovng. Axolovfel évag devTEPOC KOKAOG
OTMAOLOYEVESTC OTAV TOTEWVMVETAL O VOPOPOPOG opilovTag Kot EMTPEMETOL GTO VEPD TNG
KATEIGOLONG Kot 6TOV aépa Vo IGEADEL OTO GINALONOTA. ZE ALTOV TO OEVTEPO KVKAO
etvar dvvatod motopol empoavelokol va €l0éABovv oTa omAdia Kol vo oAAdEoLY T
pHop@oAoyia Tov ornAaiov pe dtaPpwon Kot amdheon).

To povtého ovtd g omniaoyéveonsg omplllotav Kuplwg ©€  EUTEIPIKES
TOPATNPNOCELS OMNACOAOY®V, UG kot 7TAN0oc omnAaiov  eudvilay  HopeEg
onpovpynuéveg ot Pabetd ppeatikn {ovn. Amd T YvdOOoN Tov amokTHOnKe apydtepa
e€dyetal o cuUTEPAGHA TG Alya €ivol TOL CLGTNHOTO OYOYDV TOV £Y0LV dNovpynOet
oe avt ™ Covn kot &yovv peremBel ko eEepevvnbel mTAnpws. Ki avtd yti ta
VEIOTANEVO, GTNAOLO TTOL cLVEYILOLV va dnuovpyovvToL ival TANP®UEVOE ATd TO VEPO
EVD 000, £(0VV ATOGTPAYYIGTEL KOt AmoKOAVEOEL £XOVV YACEL TO GTOYEIN TNG PPEATIKNG
TOVG TPOEAEVONG €lTE OO TANPWON HE KAAOTIKA VAKA gite amd TNV KATOGTPOP| TOV
npoKaAel 1o vepo g Ldvng Kateicdvomnc.

3. Emgaverwn Yopopopov Opilovra - Py @peatikny ZoOvy. Apugotepeg ot
nponyovueveg Bempiec dev EAafov LVIOYN TOLG TN ONUAGIO TOV EUTAOVTIGUEVOVL GE
ddpopeg evmoelg vepov. Ot Swinnerton (1932), Rhoades kot Sinacori (1941) kou Davies
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(1960) (a6 FORD 2003) vrootpi&av v 10€a 0Tl T0 Toy€mMG KvoOUEVO VO®P oTNnV
EMPAVELX TOV VOPOPOPOL opilovta givor vTEVBVVO Yo TN dNUOVPYIN TOV TEPICGOTEPWV
KOpoTIK®V omnAaiov. H dtaxdpoaven tov vdpoedpov opifovto KupoiveTor avaioyo pe
TOV OYKO TOL LTOYEIOL VEPOV KoL M KOpla omniatoyéveon yivetar og avtny T (o pe
pkpotepeg Loveg mAVO Kol KAT® omd TV EMPAVEIL TOV LOPOPOPOL. QoTdGO 1
EMPAVELL TOV VOPOPOPoL opilovta Ba mpémel va pével oyeTIKA oTo 1010 eminedo yio
apKETO YPovIKO dtdotnua. Xtn (ovn kateiocdvong mn omniotoyéveon eivar pukpdTeEPOV
Babpov kot amhd TpoPOOOTEL PE VEPO TN PPENTIKT).

[Mopdro mov o1 TepiocdTEPOL omNAaoeEepevvnTég Bl dExovTay Kat TIS TPELS Bempieg
®G EPOPUOCIUEG G SLAPOPO, CTNANLN, TO TEPLGGATEPO ATOOEKTO €ival OTL 1 OMpovpyia
TV omnAaiov oyetiletot pe Tov vVOPoPOPo opilovra.

Oleg 01 KapoTiKEG TEPLOYEG TAPOVGLALOVV YOPUKTNPICTIKA Kot Al TIC TPELS (MVEG.
Ta tomoypo@ikd, YE®YPOUQIKE YOPOKTNPIOTIKA, Ol VOPOYEMAOYIKEG KOl TEKTOVIKEG
ouvOnkeg g mepoyng ovvlEétovv  €va  peydho  mpOPAnua 6oV agopd T
ommAatoyéveon. Kapia Bewpia dev givar duvatd va givar epoappdciun oe 6Aa to. cTiAaia.
A @00 01 YE®AOYIKEC TOPAUETPOL OEV UTOPEL VO Eival AmoADTMC 101EC 0 dVO OUPOPETIKES
TEPLOYES, TOTE dev gival duvatd va vrdpéet o yevikn Bewpia omniatoyéveone. Tlapd to
yeyovog 0Tt moAlol mapdyovteg umopel vo. opotdlovv 6€ TOALEC TEPLOYES 1 KO VoL Elvart
axptpag id1ot,  omnlatoyevetikn wotopio Ba eEapOel amd 10 o0 emnpedlel o KabEvag
TOVG T OTNACLOYEVEDT.

Qo16060, KAMOWL YEVIKELUEVO HOVTEADL Yoo TEPOYEC He 1018  YE®AOYIKEG
TOPAUETPOVG Efvarl duvaTo va dnpovpyndovv.

O Ford (2003) mpoteivel éva molvgaocikd poviédo (oynua 3.3) omnlotoyéveong
Onw¢ mpokvITEL 0O TNV £pevvd Tov oto Kevipikd Mendip Hills otmv AyyAia. Eival
duvatd va QapprocTel Yo VOPOPOPoLS opilovteg oe acPestdMbovg, doAlopiteg, YOO
Kol avodpitn Omov M JmEPATOTNTO Kol TO TOPMIES €ivor Kuplapyo mpwv amd
dnuovpyio evpeyebmdv KapoTikav aywymv. Otav ot acvvEéyeleg Tov TETPOUATOS eival
peyaAeg oAAG apoiéc, TOTE TA LWOYEW GUOTHUOTO VTOYPEDVOVTAL VO 0KOAOLONGOLV
Babiéc dradpopés kbtw and 10 eminedo Twv Kopotikdv anydv (Bathyphreatic Caves).
Otav 1 ovyvoTTa TOV 0oVLVEXELOV aVEAVETAL, TO E0POg TOV aymY®OV uewdvetol (Phreatic
Caves with Multiple Loops). H otpdon tov metpduatog, ot SlakAGGELS Kot TO, PIYHOTO
elvar avtd mov opilovv yevikd TG acvvéyeleg ko mailovv onuovtikd poAo oTn
ommAatloyéveon. Mg avénomn tov mopmOoVG TO EMIMESO TNG PPEATIKNG CTNAOLOYEVESTG
CLUTRTEL 6€ TOAOVG OY®YOLS UE TO EMinedo Tov LOPoPOpov opilovta (Caves with
mixture of phreatic and watertable leveled components). v deat mepintoon 1
OTMAOLOYEVEST GUUTITTEL TAP®G HE TOV VIPOPOPOo opilovta e&artiag Tov vrepPortkd
ueyalov apiBuov acvveysiov (Ideal water table caves). Emiong cvotmuata ommiaiov
umopel va amoteAovv cuvhécelc v tepittdceny 2 kot 3 1 3 Kot 4. AvTo T0 HOVTELO TV
TEGGOPOV TEPMTAOCEDV OCTNAOLOYEVESTG TEPIKAElEL OAO TO €0pog TV cLVONK®OV
ommAotoyéveong PExPL v pkpdtepn thEn peyéBovg eepevvioov aywyod. Ymapyet
Oumg kot n mepintmon 0 0Tov 01 AGVVEYEIEG TOL TETPMUATOG £ivol TOGO APAEG TOV eV
glval dvvart) 1 omnloloyéveon ota Oplol TOL VOPOYEMAOYIKOD Ypdvov. Télog otnv
nepintwon 5 dev gival dvvatn 1 oINAOYEVEST, e£0NTIOG TOV VYNAOD TOPMOOVG KOl TNG
dlmepatdHTNTOG TOV OTNACiOL OMOTE VTAPYEL OLAYVLON TOL VEPOL Kol M Kivnomn Tov
neprypapetat omd o vopo tov Darcy.
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Ag&ra omiAn: To morv@aoukd povréro / = noosve:

ormniaoyéveong (FORD 2003)

BATHYPHREATIC
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- e ot
ragv )’ T

PHREATIC . g
o ¥ IDEAL WAT/EH TABLE CAVE
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Permeable karst Spring

Sprin Karst water ¢

A \water /Ax=s rocksil
Sea_7 /GTounawater emmpervious 1ocks,
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H ommiowoyéveon amoutel por ook mpoimdOeon: To vmdyelo vepd mpémer va
SwPpadvel T0 avOpaKIKO TETPOUA ONUIOVPYDOVTAG CTAANLO LE O TV pLOUO amd OTL 1
empavelokn dtfpwon vroPadpuilet To avaylvgo. Avtd mpoimobétel Evrovn Kateicdvon
vepoy mov Ba dyeton kotd unkog otabepdv odmv (PALMER 2003). H didhvon eivar
LEYOADTEPT] OTOAL AVMTEPO TUNUOATO PONG TOV KOPGTIKOD VIPOPOpoL (avavtt) amd Ot ota
KOTMOTEPA.
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H évapén onpovpyiog TovV KOPOTIKOV ay®Y®dV onuaivel tavtdypovn Evapén g
omnlotoyéveons. H dadikacio ovth givar dvvatd vo emuepiotel o€ d0V0 QACEC o)
Hawodiddvong: €vapén d01e0puveong TG aCVVEXEWNS TOL TETPOUOTOC TPOG £V KPLTIKO
uéyeboc B) Koprag diedpovong: S1evpuven Tov aywyol omd Eva Kpitiko péyebog mpog va
KOVOVIKO KOPoTIKO aywyd. Ot acvvéyeleg Eexkvobv va yivovtol ay®dylueg omd To
VUEVDOEG vepO amd v TaEn Tov 50-500um kot n neotdAvon dnuovpyel aywyovg
ueyébovg 5-15mm (BOSAK 2003). Xt odpetpo 0,5 éog 5 cm vrdpyet éva kpitikd
onueio 6mov M pof otov aywmyd yivetaw tvpPwdne (FORD & WILLIAMS 1988,
DEYBRODT& GABROVSEK 2000).

Ot Deybrodt & Gabrovsek (2000) vrootnpilovv 61t N NOOWAVTIKY EAcT StopKei
and 0,1 éog 10 ex. Xpdévio. H dibpkela eEoptdror amd TIG SOOCTACGES TNG OPYLIKNG
acvvéyewg. H @don g xidplag devpouvong, mov dnupovpyel TAEOV TOV KUPLO KOPOTIKO
ayoyd peyébouvg and 1 €wg ekatovtddeg pétpa, pumopei vo dwopkéoel amd 5-20 éwg 100
yadeg xpovio. O Palmer (2003) vmoAdyioe Eva puOud didAvong otn eaocT TG KupLag
devpvvong amd 0,001-0,01 cm/étog e€aptdpevog mavta amd T ¥nueio Kot Ty Kivnon
TOL VEPOL.

Kotd ™ @don g xapotikng dievpuveng ntinbog ayoydv Ba dnuovpyndovv, Ba
evobovv peta&d touvg kot Bo dnuovpynoovy Eva GOUTAEYUA, 1 SLUOPPOGT] TOV OTOI0V
Ba e€apnOel amd T0 VIPOAOYIKS Kot YEDMAOYIKO KAOEGTAOS TNG TEPLOYNG TOL KAPOT.

3.5 Yroyevii Zmqrono

To vepod kabiotator 1oyvpd dtwAvtikd péco dtav epumiovtiCetal oe CO,. Opoimg, n
nmopovcio HaS 1oyvpomotet ) d10AvTiKn) Opdon avepyouévev dtaAlvudtoy, ta omoio ivol
vevbova yoo T dnuovpyio HoG GEWPAS KaPoTIKOV omniaiov. To omiiowo ovtd
karovvtar vmoyevry (Hypogenic Caves). Xto StoAdpoto Tov TPoEPYOVTaL Omd TO
ECMTEPIKO TOL TMETPOUOTOS KOl Ol amd TV kKoteicdvorn OuPpov mepiéyetor 6e aéplo
eaon HyS kot CO, To HoS mpokadel amavmtés guokoynukés dadikacieg diappmong
TOV TMETPONATOS Kol amdfeong Tov dwPpmpévov vAkoy, oe avtiBeon pe to CO;z mov
dwPpavet povo oe pukpn khipoka (FORTI et al 2002).

Yroyevi ovopdlovtat to GmRAoo TOL OMpovpyodvTol amd T Opact SAVUATOV
TV omoiwv M JPpotikn dpdon aroktOnke oto PdBog tov avOpaKiKoy TETPOUATOG
(Palmer in KLIMCHOUK et al 2000). H dwaAvtikny dpdon tov dtwAvpudtov ogsiletal
OTNV OPYIKN TOPOLGIO TOL s Yovnbwg dev éxovv oyéomn pe TN SIALOM TOL
npaypatonolel to gumiovticpévo o COz vepd ot (v kateiodvuong aAld Kupimg ot
opeatikn Covn. T meplocdtepeg Qopec M OMUOLPYIDL TOV VTOYEVAOV OCINACi®V
evtomiletal oty emedveln. Tov VOPoPOPov opilovia dmov TO VEPO TNG KOTEIGOVOMG
avapryvoetal pe to thovoto o HaS didAvpa (oynua 3.4). H mapovsio avtod tov €idovg
TV omnAai®V gival cuYVY GE TEPLOYES LLE EVEPYES OPOYEVETIKEG OLOOIKAGIES.

H mmyn tov S pmopel va givar £va koitacpo covieidiny, vdpoyovavOpldkwv 1 To
OLYVA M TOPOLGIN EVOTPMGE®MY YOWOL N avvdpitn 610 puntpkd métpopa. H mapoywyn
H,S amd Beukéc evooelg meptrypapetat amd Tn YEVIKN avtidpaon:

(SO4)?+ 2CH,0— H,S +2 (HCO3)

To CH20 oV avtidpaomn avTimpocORELEL OPYOVIKO LELYLLOL.
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H dwdwaocio cvveyiletor pe v mapaywyn Beuxod o&éog kot GAAwvV 6Evmv
Deuk®V EVOOEDY MG EVOLUUECOV TPOIOVIWV:

H,S + 20,—2H" + (S0,)?

2H" + (SO4) 2H" + (HSO,)?

2 ovvéyeta to Beukd o&D dtuPpdvel To UNTPIKO avOPOKIKO TETPOLLOL:
CaCOs + 2H" + (SO,4) 2= Ca' + (SO4) 2 +H" + (HCO3)

H"+ (HCO3) «» H,CO3 «+» CO, + H,0

[Tpoodevtikd m pepikn mieon tov COz Pcor avédveron evd oe apyéc poég
kailavel yoyog:

Ca* + (SO4)? + 2H,0 < CaSO, 2H,0
E&ottiag ¢ avtidpaong tov oééwv, 10 PH ocvvbwg mapouével ovdétepo
(pH=6-7).

Y mOREIpaTIRG
Mpeaticd Zmiiuio

l

\ Zovn Kateiodvong

— —
— S el

Dpeatikn Zovn

Yopopipos
Opilovrag
Yroyeveg
Eajhoio

Avepyopevo
H-S Opeanikoc Aywyoc

Tyqpa 3.4 1dg0t) KotdoTaocn avlpaKiKoy TETPAORATOS 6T RAlo TOV 07010V TAPATPOVVTIL
voyevy], PPEUTIKA KaOAOS kKo omiiata dnpuovpynpéva ot Lovn KoTeicdvong.

Kvpio yapaxtmpiotikd tov vroyevov omniaiov givar 1 AafupvBmong doun
TOVG, 1 0Toi0 GLVOIEVETAL AT EVav KOPLO 0ywYO. ZTOV TEAELTAIO TPOYULATOTOELTAL T
Koplowg odlvon Adym HyS. Tavtoypova mpaypatomoleitar SGAvon amd TOLG
vdpatpovg, mov cvykpatovy CO; 1ov aépo Kol SAPPOVOLY TO TOLYMUATO TOV
ommAaiov. H mo yapakmpiotiky] popen dtdivong eivor ot B6Aot Tov dnpiovpyovvTon
oTIG 0poQPEg TV vmoyevav omnioiov. EmmAéov, to CaCOs; tng oidAlvong twv
TOYOUATOV UETOPEPETOL TPOG TO, KATO HE TO TPLYOEWEG VEPO Kot Onpuovpyel
ommAoofépata, Kupimg Koparlhogdn.

H mapoywyn H2S and Bsukég evoelg eivan dvvatn oe Beppokpacieg dvo tov
85°C. Emeon o1ig meplociTEPES MEPUTMOGELS VIOYEVAOV GTNACU®V OTOVGIALoVV TO
vOpobepuikd SoAvpata, 1 aviidpaon ocvvteleitor pe T Ponbswa Poaktnpidicov
(Desulfovibrio, Thiothrix).
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3.6 IMapayovreg Zanraroyéveong

Avopeiopnmeta, ot moapdyovieg mov emnpedlovv T OTNANLOYEVESYT] O i
KOPGTIKN TEPLOYN EIVOL O1 DIPOYEWAOYIKES TVVOKES TOV EMKPATOVV, M A16oloyia TOV
TETPMOUOTOG KO M TEKTOVIKH Oloudppwan. Televtaio epguvator 1 ovufoin g
CLUTOKVOONG OTN YEVEST T®V OTNAainv, ONAodN TOL TOCOGTOL TMV VOPUTUDY TOL
a€P0. TOV GLUTVKVMOVETOL LEGO GTO CTNANLO 0dNYAOVTOAG G€ S1AAVGT Kol AmdBecT TOV
CaCOs.

A)Yopoyewioyiés ZovOnkes. To 0G0 T®V KATAKPNUVIGUATOV TTOV KOTEIGIDOVY
0TO LMOYED KAPOTIKO GUOTNUO EAEYYETOL OO TIG LOPOYEMAOYIKEG CLUVONKEG OV
EMKPOTOVV OTNV TEPOYN. TOGO M KOTAVOUR TOV KOPSTIKOD VIPOPOPEN OGO KOl 1|
yeurrviaomn Tov pe GAAOVS VOPOPOPELS amoTeELEL GNUOVTIKO TapdyovTa TG eEEMENC Kot
EMEKTAONG TOL LRoyeiov Kapot. O poAOG TOL emKAPOT gival Pacikdg otn yéveon
omAaiov otn (Ovn KoTEIGOLONG AALL KAl GTN TPOPOSOCIO TV PPEUTIKAOV AY®OYDV.
O tpoémoc mov Ba kKwvnbel 10 VIOYED VvEPH EAEYYETOL GO TNV VOPOYEMAOYIDL TOV
EVPVTEPOV KOPOT OALA Kol oo T MOOAOYio Kot TV TEKTOVIKY] OO TNG TEPLOYNG.

B) AiBoloyia. H obotoon tov pntpikod TETPOUOTOS amotedel  Pacikd
nmopdyovta otn omniotoyéveon. H didhvon etvar mo évtovn otovg acfectdorifoug pe
vynAd mtocootd o CaCO;3 oe ovyKpilon pe GAlo avBpaxikd tetpodpota. O doAopitng
(CaMg(CO3),) eivor Arydtepo dtodvtdg amd tov acPeotitn. ‘Etol, n mapovsio tov
etvar duvatd vo meplopicel T OMNANOYEVESN N OKOMO KOU VO TN GTOLOTHGEL
(KLIMCHOUK & FORD 2000). Ermionc n mapovcio opuktdv g apyilov otov
acPectoMbo oe mocootd mhve omd 20 pe 30% JSpoped®VOLY UIKPEG VTTOYELES
KapoTikEG popPéc. [N'evikd 1 amovsia apyilov 1| KAAGTIKOV VAMK®V 610V acBectoMbo
Kot M ovveyng otpoudtoon tov ard 10 éwg 100m oyetiCetan pe T dnpovpyio
peydAwv ommAaiov. O Pabuodg KpLOTOAAMKOTNTOS TOV TETPOUOTOC €lval £vag
napdyovtag mov ennpedlel ) onnAaioyéveon. Exet mapoatnpnBel 6t 0 kpvoTaAiikdg
acPeotitng oe pdppoapa dStoAveTon o SOVGKOAN o’ 4Tt 0 acPecTOAMBOG.

') Textovikés ZvvOnkeg. Extoc amd ) AMboloyia, n omnlaioyéveon ennpedletan
amd T0 OMKO TOPMIOES TOL TETPAOUOTOS, Evay mapdyovta wov Kabopilel To Pabud kon
NV €VTaoN TV KEVOV TN Hala Tov TETpdNoToc. [a Ta poyrdmon tetpodpata, 0mme
elval ta avBpaxikd, to mwopmoeg pvOuiletonr amd TNV TLKVOTNTO TOV POYUADV, TO
dvorypd tovg KaBdg Kot amd v mukvotnta kot to péyebog eykoidwv ot pdlo toug
(XOYAIOZX 1986). To mopmdeg Kat E181KA TO evePYd TOPMOES mailel onpuovTikd poAO
omv kivinon tov vroyeiov vepov. H textovikég cvvOnkeg, Oumg, eivar avtéc mov
EAEYXOVV KATA KOPOV TO TOPMOES TV AVOPAKIK®OV TETPOUAT®OV KOl OTOTEAODV TO
OVTIKEILEVO EPELVOG GE QTN TNV £pYacia.

3.7 Tektovikéc XuvOnkeg Eaniaroyéveong

H «xivnon tov vepov eAhéyyetonr oamd N Sopdpemon Ttev pnypdtov, Tov
SKAAGE®MVY Kl TOV POYULOCE®V TOL avBpakikod tetpoduatoc. Ola avtd Ta ototyeio
opadomotoHvTal VIO ToV PO TEKTOVIKES OcLVEXEES. To piKpOTEPO AVOLYHO LOG
acvvéyewg mov umopel va emrpéyel v Evapén g onpovpyiog evog KopoTIKOV
ayoyoy eivor ta 10pum. TToAréc @opéc kupilapxo poro owadpopatilel n TEKTOVIKN
EMAPT EVOC aVOPAKIKOD TETPOUATOC UE EVo AAAO (.. oY10TOA00) Tapd 1 Tapovsia
TOV SOKAACEDV Kol TOV priypdtov ot pdla tov. Eniong kot ot emedveleg 6tpmdong
TOV METPMOUATOC eMNpedlovv t dnuovpyio ornraiov (oynua 3.5). ‘Exet mopotnpnOei
0Tt omylote e  OOTACES KOVEG VoL €mTPEYOLV TNV €ic0d0  avOpdTOL
ONUOLPYOLVTOL GE  HECOCTPOUATMOON €mG Hal®On WNUATOYEVY] TETPAOUOTO
(KLIMCHOUK & FORD 2000). Ta AentootpoUatddn avOpoKiKe TETPOUATO eV
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QUAOEEVODV LEYAAES VTIOYELES HOPPEG Topd omnAate e oTEVODS O0dpOUOVG TTOL
otepovVTOL pHeYGA®V Boddpmy (EALEIYEL UNYOVIKNG OVTOYXNC).

Iéyoc Xtpmonc (cm) Avorypo | AtokAdoemv (cm)
100-1000 S,(ns'pnlaxvcrpmparo')&n >300 Yrepevpeio
1 palddn ,
30-100 ToyvoTpOUATOIN 100-300 | Evpeia
10-30 MeGOGTOUATMON 30-100 Meoaia
3-10 Asa?roorpoauar(bé}n : 530 Steviy
1-3 Y TOAENTOGTPOUOTAOI - -
<1.0 DUIAGIN <5 [ToAV Khelo
Xympoe 3.5 Xapaktnpiopoc Tov TETPON0TOS Zyfpa 3.6 Xapoktnpiopds TV S10KAAGEDV
oOPQOVA PE T0 TaY0G TG oTpdens (FORD & cbpQova pe to avorypd touvg(CHERNYSHEV
WILLIAMS 1989). 1983)

Ot dwikhacelg (oynfua 3.6) omoTtehodV AGLVEXEIEG TOV GUUTAYOVS TETPMDUOTOS
eKoTEPBEY TV OmoiwV OV TOpATNPEITAL GYETIKN Kivnon Tov Tepaydv. Pnétyeveic
emdveleg, ekatépmbev TtV omoiwv moapoatnpodvTol TOAD  MIKPNG  KALOKOG
uetotomioelg, Oempovvior o¢ SwkAdoelg (KIAIAX 2000). Ot dokAdoelg ovTiko-
Tomtpilovy 10 KOOESTME TOV TACEWV TOV EMKPAUTEL TNV TEPI000 dNUIOLPYINS TOVC.
Awoxpivovior o€ €PeEAKVOTIKEG, VPPOKES dtatuntikég kat Coulomb-duotpntikég
(Price & Cosgrove 1990 a6 HANCOCK 1996). Ot e@eAkvoTikég onpovpyodvtat
napdArnia otov aEova o1 (oynqua 3.7). Eivaw duvotd va opiotei n digvbovvon tov o3
mov elval mavto KAOeTOg OTIC €PEAKVLOTIKEG OwokAdoels. Katda ™ pnén tov
YEOAOYIKOD  GYNUOTICHOD  SNUIOLPYOUVTOL Kol  OTUNTIKEG  OlOKANGELS, OV
oynpoatiovv ovlvyn ocbvora pe yovieg amd 45° Kol uKpOTEPES. XTIC EPEAKVOTIKEG
TOPOTNPEITAL Kol TO UEYOAVTEPO TOGOGTO GMNANLOYEVECNG EVM WIKPOTEPO POAO
ddpopotiCouy ot SaTUNTIKES.

Tyqpa 3.7 H oyéon 1oV kiprov a&ovov Taong
Kol Tov piiéemv. E: aniy epelkvotiki
duaxraon. S: ovluyeig Coulomb dwakracsis.
H kot evo1Gpeco oklacpévo: wedio 6wov
dnpovpyovvTon VPPLOTKES SLOTUNTIKEG
owokAdoeig pe kpég yovieg Tpog Tov 6. H
KUPLES TAGELS Eivan 61>6,>63. 20 givan ) Yovia
owarunong.
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Ot dwotdoelg TV JoKAGcE®Y Kupaivovior o€ dtdpopes tdéelg peyéboug
(oxNna 3.7).

Ta&wounon pe Bdon to Mnkog Ta&wvounon pe Paon
LUNKOC (cm) TO TTAQTOC
Meydia Priypoto 10°
10’
10°
Piypata 10°
10* Z®VEG TEKTOVIKMDV
Awxkraoelg | Meydeg 10° AOTLTTOTTOLY DV
Mecaieg 10°
Mikpég 10 Poyumnoeig
1 [Matiég
T Type 3.7 Tagwvopnon tov
10° Awkrdoelg  Meoaieg] textovikdy acvveyaidv pe
péon To pkog ko To TAGTOG
MikpodiaKAdoelg 10 Ytevég | Tovg (CHERNYSHEYV 1983)
10°
10™ Tpryoedeic
10”
10°
Yrotpiyoedeig

Kdato and cvveyilopeves ocvuvOnkeg mieong ot HEYAAVTEPEG OGVVEYELEG TEIVOLV
va 01EVPHVOLY TIG OOTAGELS. XTO GTPOUATAOON TETPOUOTO VRAPYEL o)Eon UETAED
TOV TIYOVS TOV GTPOUATOV KOl TOV OVOIYLOTOS Kol TOL HEYEOOVS TV SoKAACEDV.
MaéAiota o Chernyshev (1983) yevikevoe avtn ™ oyéon otov tomo a=rMK, 6mov a
etvan n andotaot petadd tov dtukrdcewv kot M givat to méyog Tov otpdpatog. Ta r
kot K elvan eumepikég otobepéc. Ta AEMTOOTPOUATOSN TETPOUOTO £XOVV HEYAAN
oLYVOTNTO SIUKAAGEWDY GE OVTIOESN LLE TOL TOYLOTPOUATDIN.

O Chernyshev (1983) dnpovpynoe pia ta&vounon pe Baon tig SI0KAAGELS oG
TEPLOYNG OV delyvel 1o medlo TV TACEMV MOV EVEPYEL 1| EVIPYNCE GTNV €V AOY®
neployn (oyfua 3.8).
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ATWT?‘; Katorrikn Mzdio Tov Taozov | Avigorporia Malac
LKTUOV 2 mov 01"1101)'37!:1 TIC OV O o
A RO 2 Nuwvpysito
AwKLacEOY Epgévion dakhaoag
] Icotpomuki
ZQUIPOELOES G,=6,=0;
|
IMolvyovikd 6. =G, >0. IThéyo - lootpomik)
Atovo- ' - i
GUPPETPIKO
|
ZOGTNRETIKG Avicotpomii
Ieoydvio 0,>0, >0,
]l
[
TopoK0 ) A}J.{.r‘{.l] G0 7Ei0 owkier
Astierpo TOV TUCEMY
v
|

Zyqpa 3.8 TeopeTpikn KOTAVOpT] TOV SIKTV®V TOV S10KAIGEOV priog
nweproyms (CHERNYSHEYV 1983)

To cvotuotikd-icoywvikd (1) kot to copmioko (V) diktvo doukAdoswv givat
T OV0 JiKTLa TOL KLPLPYOVV OTO KOPOTIKA 7ediol KOl GTOVG KOPGTIKOVS
VOPoPOPoVG. To cEAPOEIBEG HIKTVO OAKAACEWV GUVOLETOL KLPIWMG WE TLPLYEVEIG
JEIBOVGELS, OAAG cLVOVTATAL KOl 6€ KOpaAAloyevelg vpdlovs. Ta molvywvikd diktoa
ovvoéovtol Eemiong HE YOEN TMUPLYEVOV GOUATOV KOl HETOUOPO®ON  OAAL
YopokTNPIoVV KOl AETTOCTPOUOTMOOELS AETTOKOKKOVG WNUOTOYEVELG GYNUATIGHOVG.
20VavVTOVTOL KOTé KOPOV GE YOYOLG.

Ta prypaTo OmOTEAOVV GCLVEXELES TOV TETPOUATOS EKATEPMOEV TV OmoimV
mopatnpeitol oxetikn petakivnon. Iapatnpovvioar 6tig opoPéc TV omnAaiov, oto
TOLYOUOTO 0AAG Kot 6T0 Odmedo. Ot petatomioelg pmopel va givar g 1aEng peyéboug
and lem péypt ko mave and 1000m. H empoaveiokr| eEdnimon evog priypatog eivat
duvatd va eBdvel oe puNKog ToAA®V yIAMopéTpv. O VOPOYEMAOYIKOG KOl GINANLO-
YEVETIKOG TOVG pOAOG e€apTdTar amd Tov TOHTO TOL PRYHAToS, To HEYEDOG Kot To fabud
™G SLYEVESTG TOV TETPOUATOG HETA TN oTtyun ¢ Opavong. O Klimchouk & Ford
(2000) vmootnpilovv OTL peYlAO KOVOVIKA KOl OVAGTPOPO PHYUOTO  OIAvVia
eUPaviCouv GTNV KATOTMTPIKY TOVS EMPAVELD HeYOAo omfAaia, eEontiog TG WKPNG
dwmepatdTTag Tovg. H mopovsio katokiootitn 1 kot poiovitn eumodiler v
kivnon tov vepov. To vynAdtEPO TOGOCTO GANAMIOYEVESNS TopaTNpEiTOL OTIS
pnéyeveig Cdveg mov Omuovpyovviol TapdAANAC oto piypatoa. To cuoTthiuoTo
SKAACE®Y TTOL GLVOEOVTAL WE TETOLNL PNYLOTA EVLVOOLV TNV AVATTLEN OTNACimV.
Yvotuoato ortniaiov dtavoiyovtal petald HEYOA®V pyYHATOV Kol TEPA omd ovTd,
EVD TOAAEG QOPEC GLVAVTMVOL HETOTOTIoUEVA Eattiog TG dpdong Ttowv pnyudtov
(KLIMCHOUK & FORD 2000).
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H dwopopewon 1ov ayoydv-0tadpopmv vog otnAaiov eA&yyeTal Kupimg amd
MBoloyior Kol TNV TEKTOVIKN. ZTNV TEPIMTMOOTN OUOYEVOVG TETPMUATOS, CYETIKA, 1
TEKTOVIKN &lval 0 mopdyovtog exeivog mov opilel Tig KVPleg d1evBHVOELS avATTLENG
Tov omnAaiov. Ot doukAdoelg kupimg oAAG Kol To PYUOTO KOL 1| GTPMOT TOL
TETPMOUOATOG EAEYYOLV TNV OVOTTUEN TOV AYyOYDV, TOGO o€ PNKOG OGO KOl OF
SLAUETPO, Y1OTL ATAQ EMLTPETOVV TNV EVKOAOTEPN KiviGN TOV VEPOD.

Ta xovovikd pnypato €ivol ovtd oL GLUVOEOVTOL UE ULEYOAVTEPES VTOYELES
KOPOTIKEG HOPPEC o€ OYEom UE TO avaoTpoPa kol to oplovriag petoatdémons. Ot
KOTOTTPIKEG TOVG EMPAVELES dNUIOVPYOLV oAt oTig LOveg Kateioovong o Pabog
péypt kar 1500m.

H otpoon omw¢ kot ta pkpng yoviog ovasTtpoeo prypato emnpedlovv
TEPLGGOTEPO TN SLAUOPPMOT) TNG OPOPTG TOV KAPGTIKOV 0ly®YOD OTMG Kol TNV VTOPEN
KOTOPPEVCIYEVOVG LOPPOAOYIOG. Xe OUTEG TIS TMEPWTMGES KLPpyobv ot ool
KATAPPELONG 6T0 KEVTPO peyaimv abovomv (BAEZEEBANOIIOYAOX 2003).

210 oyfua 3.9 amotu®vETAL | GUUPOAN TNG TEKTOVIKNG OTN OOUOPP®CT) TOV
aAy@y®V Kot otnVv e£EMEN ™S 6mNAOYEVESTG YEVIKOTEPO.

370 6TAd10 TOL £vag aymYOS SOPOPPOVETAL oTr Ppeatikny {Ovn (TANp@UEVOC
ue apyd Kvoduevo vepd) To. SIUETPIKA TOL GTOUXEID. EAEYYOVTOL OO TIG TEKTOVIKEG
OCLVEYELES KO TN GTPAOGCT] TOV TETPMUATOG.

Yympa 3.9 Mopgeoiroyio
ayOYOV

a.ooppeTpkég  Qpsa-
TIKOG  aymyos  Swwpopom-
pévog amé Tnv Topn ovo
emréd Vv, ovvi|0mS 6TPpOOGNG
K01 TEKTOVIKIG 0GVVEYELUG.

b. kv c. ¢@peoTikoi
ayoyoi Swopopemuévol KoTa
PNKOS TEKTOVIKNG OGUVE-
yewg (dvaxiaon, piype) g
omoiog M Kiion eEoptdTon
amé TV KAion TOL TEKTO-
VK0V G6TOLYEIOV

d. @peatikég aymyods
0oV amé TNV KOTAKOPLON
UOUVEYELD  VTAPYEL  KOTA-
KOpLON por] veEPOD.

e.  Awdpopog mov
ovomoplotd perdfoaocn oméd
opeaTikég oe  ovvONKeg
fovng  kateicdovong. O
apPYIKOS QPEUTIKOS 0y®YOg
onuovpynOnke amé TV
TOU] TG OTPAOCIG KOl HI0G
TEKTOVIKIG OGUVEXEWNS Kol
petapaivovrag ot {Ovn Ka-
1eicovong dpyoe va  owo-
PpaveTar povo kata Badoc.

f. O m=mponyoduevog
0130 popog oV £xel SraKOMEL
Kol Topopop@obei ané éva
piypa.

(tpomon. amé LAURITZEN
& LUNDBERG 2000)
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2V mepintwon oplovTiag 6TPMONG Kot VITOPENS HioG KaTaKOpuONG ddKANoNS
dapopeavetat Evog oyeddv KUKAMKNG dtapétpov aywyoc (oxnua 3.9a). To unkog tov
e€optdtonr omd TO UNKOG TNG OOLVEXELNG. XTNV TEPITTOON HEYAANG OdKAaong M
PAYLOTOG ONUIOVPYEITOL y®YOS PAKOEOOVS OTOUNG, N KAIoN TOL omoiov eEapTdTon
amd v KAlon ¢ acvvéyetag (oyxnua 3.9b,c).

Ot oayoyoi mov dSwpopemdvovior ot Covn Koateiodvong £€yovv  prlika
drpopeTikn dapdpemwon. To vepd g kateiodvong Kiveitar pe ) Papdtnta oyeddv
KAToKOPLOA. Apa 1 SWHOPP®ST| Tovug Yiveton katd PBdbog ko mAdyw. Onwg otnv
Katd fabog daPpmon tov ToTaumdv g vraifpov €16t kKot ot {dvn Kateicdvong N
dwppwon eréyyetoar amd tomkd Poowkd emimeda. KOpo yapoaktmpiotikd sivor m
eCapdvion TOV oTolElV NG QPEUTIKNG SHOpemong amd 1o vepd g {dvng
KATEIGOLONG AOY® OVOY®ONG TOV TETPOUATOV 1) TATEIVMOST TOL VOIPOPOPOL opilovta
(oynua 3.9 e f).

O Palmer (2000) cuykévipmoe TIC HOPPEG TV VIOYEIWV GLOTIUATMV 7OV
EAEYYOVTOL OO TEKTOVIKEG OOLVEYELEG GE OYEON UE TO VIPOYEMAOYIKO KOOEGTMOG

(oynua 3.10).

AIA
MEZOY KAPXTIKQN ATAXYXH YIIOI'ENH
BYB®IZMATON
, Ye mopddec &
Aoliveg K(XT(I&)’GICOMSV. Xe Yoppi 6100»1)5(’) ; Avdlvon and
moTapol . .
TETPOLLOL o&wva
Awakhaddoslg | Movol Ta nep1o66- Ta mepiocodTepo | SloADpATOL
(IMoAvAerinedo | Atddpopol & tEpo omAkate | oo Babovg N anod
kot Movoti Mn éyovv GALO dnuovpyovvron | Woén Bepumdv
Addpopot) Awpoppopéva | Tpomo ot {ovn SLoAVULATOV
Aiktoa EUTAOVTICUOD | avapeléng
Torog | - "'_"'-‘ /
[Mopmodovg: p;
AwkAaocelg \ s
(koToOWeLs) \
TF'oviddeig Poypéc, Poypég, Aiktva | Atopovopéveg | Aiktva, Movoi
Auddpopot Avopoia Poyuég, Yrnotv- | Addpopot,
Aiktoa N Aiktoo Poyuéc

Tyqpa 3.10 TYmor vwoYei®V GVGTNRATOV G6E GYEGT ILE TOV EUTAOVTIGHO TOV VIPOPOPOV
GUGTI|LOTOS KOL TOV TOTTO TOV Top@dovs. Eivar yevikevpéva pe 6komd vo katadeicovy T popon

OV KUPLopyel KGOe popd. Xg TOLAEG TEPITTAOGELS CVGTILOTO OTNACIOV ATOTEAOVV GVUVOVOGHOVG
TV naporave (Palmer 1991 ané PALMER 2000)
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4. Xaqiaro Mehmoootporo Keparofpivoov

To omqioo MeMocotpuma amotedel TN HEYOADTEPN UEXPL TAOPOL YVOOTN
VIOYEDL KOPOTIKN HOpeN TG ovOpakikng oepdg ™ Kpavidg. H eicodog g
MeMoodTpuTag O10VOlYETOL GE KOPTIUOTO TTOV EMKAOOVTOL GE TEKTOVIGUEVO LApLOapaL
Aoyw g Ymopéng petomtotikod priypatog (280/60, CLAR). H yewupopeoloyio tng
TEPLOYNG yopaKkTnpileton amd yeVIKd £viovo avaylveo otnv TEPLOYN TOL CTNAAiov
(oyfua 4.1). Emovelokd mopotnpodviot SoKTOAMOYAVQES, iyvn Ppoyng Kot GAAEC
HUIKPES HOPPEG TOV EMIPOAVEIONKOD KOPOT. TNV €YYOG TEPLOYN TOL GmMnAciov Ogv
TOPUTNPOVVIOL UEYOAES EMPAVEINKES KOUPOTIKEG HOPQES Om®G OoAives, TOAYEG.
Bopeloavatoiikd tov onnAaiov veictator 1 mnyn tov Kepalofpvoov mov amotelel
TN HOVAOIKY EKPOPTIOT TOL KAPSTIKOL GuaTiatog TS Kpavide.

Tyqna 4.1 Amoyn g mEproyng Tov enniaiov wpog Ta foperoavatolkd. Inuerd@veton pe fEhog n
€(6000G OTU VITEPKEIPEVO TOV HOPRAPOV KOPNOTA.

4.1 Xaproypaonon tms Memoootpumag

2m yaptoypdenon mov mTpaypoTonombnke oto omnioto MelMocdtpuna, 61O
TAOiG10 NG Tmopovoas  gpyociog,  ypnowomomdnke o  KAUOWKOG  TPOTOG
YOPTOYPAPNONG GTNAAIOV LE TN YPNON ATOCTUAGIOUETPOL, LETPOTAVIOG KO TVEIDOLG.

Me 1 petpotouvio petpdtolr  To UAKOG TOL pEyiotov dEova TOL TPOG
yoptoypaenon Baidpov. Me v mo&ida vroroyiletat, mapdAinia, To aliovbio kot
N KAion g ovykekpyévng evbeioc. Ilavem ot petpotorvion Kot avd GUYKEKPIUEVO
dtotnuo (N TUKVOTNTO TOV HETPHOE®V €EAPTATOL Omd TN AETTOUEPELD TNG
Yaptoypaenonc) petpdron pe to amootactopetpo (Leica Disto™ Lite 5) 1o apiotepd
TAATOG, TO VYOS Kot To 0e€10 TAATOG TOL BAAGIOV KOl 1| ATOCTUCT TG LETPOTOVIOG
and 1o €dapog. Or petpnoelc ovveyilovror méveo ot petpotavion Kot pe otabepm
6dgvon (m.y. ava 2m).

Ta axpa Tov aEova mov petpd N petpotavia opifovior g otabpoi. O oTabuog
g €16600v opiletar oVVBLE ®C M apyn TV peTtpnoev pe to ypauua A. O
emduevoc otabpog (0mote aAldlel dievbuvon o GEovag pHeTpoe®V) maipvel To ypaupa
B, o emdpevog 1o I' k.0.k.

Ou petpioelg mediov Anednkov o€ 6 CUVANTEG OMOGTOAEC TOL TPOYLOTO-
nombnkav 6to omnioto. AmaitnOnke ypovog 5 unvav kat 24 dropa yio va mopoydel
t0 emBountd amotéAecpa.  XLVOAIKA  Onmuovpynnkav 254  otabuol ko
npaypatoromOnkav 1016 perpnoeis.
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Ta otoyeio kataypdeoviol g £Toua TPOTLTQ, TO. OO0 KAUTOYMPOVLVIOL GE
npoypbupoto arotvmwong (oynua 4.2). Xt cvykekpluévn epyacio to. dedouévol
enelepydotnkov pe 1o mpoypoppo Visual Topo. To mpdypappo dwatibetor dwpedv
ot oeAida http://vtopo.free.fr/ kot éxel eAAnvikn éxdoon. IIpdkerton yia Evo TpOTLITO
EI0OYMYNG OdOUEVOV GE LOPPN KEADV KOl HETATPOTY] TOVG o€ amelkovioels. Ot
anewovioelg mov Ofétel elval kGTOyn TOLV OGMNANIOV, TOUN, EKTETOUEVY TOWUN,
KIVOOUEVO G010 KOl TPLoOIoTOTY OmEKOVIoTn. Emikovpikd &ywve ypnion tov
nmpoypappoatog Compass, 6mov SapopEOONKOYV 01 TPICOLACTATES AMEIKOVIGELS KOt Ol
Babvpetpieg oe oxéon pe TO VYOUETPO TNG ELGOJOV.

Me Bdon t Babuordynon tov British Cave Research Association (BCRA), n
yaptoypaenon e Meioootpunag kopaiveton peta&y 5D kar 5B (ELLIS 1975). Ot
Tég minoldlovv v 5B oty meproyn tov AapupivBov, 6mov N yaptoypdenon dev
£xel ohokAnpwBel TANp®G.

and £mg pnkoc  alpovBio  khom oplotepd 0 mhveo kAT
C21 C51 3.00 192.00 0.00 1.00 050 020 0.10
C51 C1 2.60 192.00 0.00 1.00 050 0.70 0.30
C1 C22 2.00 115.00 0.00 1.80 0.70  0.50 1.00
C22 CX 0.50 48.00 0.00 0.20 020 010 0.10
CX CX1 0.50 115.00 -10.00 0.20 020 010 0.20
CX1 CX2 5.00 48.00 -25.00 1.00 0.20  3.00 1.00
C22 C2 2.70 115.00 0.00 0.60 090 050 0.20
C Cl1 1.00 355.00 -20.00 1.60 020 130 0.50
Cl1 D 1.50 355.00 -20.00 1.60 020 130 0.80
D D4 4.00 70.00 -30.00 0.20 0.30 4.70 0.50
D4 E 3.60 70.00 -20.00 7.00 090 560 0.50
E V4 4.80 350.00 10.00 6.50 150 5.00 0.50

Tyqpna 4.2 TIpétomo KOTOYPOQNS GTOLEIMV YUPTOYPAPNGNGS. XTIS TPAOTES 000 GTIAES
KOToypa@ovTal ol 6TaOpol TNG YopTOYPAPN OGS, EVO OTIS ETTA 0eE10TEPES T GTOLYElO KAOE
pérpnong (pikog, alipovdio, kKrion)
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Zmioto MelMoooTpona
KepahoBpvoov Eraccdvag

Yrouvnua
< lleopéva Tepdym Opoeng
Kiioelg
Aipvy
AvBvvon kot Kiion Zyotomnrog
A. A Topég

Kétoyn Tov Xaniaiov




(ssedwo)) a®39409a31Q DNININIANQ0Q0d 11330 WYY SPrAd10001(3A] Shr horom3rn Wainromeoide lndizriagong
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| 100 m - (1.00) - (198°57)

Ipopalriopevn Topq Tov 6eniaiov Kot TG EMPAVELNS TOV £ddpovg (1eodidstaon 1m) (Visual Topo)
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4.2 lleprypa@n} Tov oanraiov

To omAoo KoAOTTEL £KTOOM 0,06km? kot €Xel  OLVOMKO  HNKOG
yoptoypapnuéveoy dtadpdpmy mepinov 2103,6m. To vyouetpo omv meployn TOL
otopiov g €166dov givar 299M (cvoyetiopévn pétpnon G.P.S.) evd 610 cmTEPIKO
tov PBdvel oe Pabog péxpt ko -47,3m dniadn oe amdAvto vVyoueTpo 251,7m. To
Babog ¢ Papabpddovg e1c6d0v givor 14,6m.

IMa A0yovg KoADTEPNG EXOTTELONG KOl TEPLYPAPNG EIVOL SOLVOTO VO YWPLOTEL OE
EMTA TUNMOTOL:

A) Tleproyn g 16660V

B) Ieproyn kvpiov aywyov

I') Tleployn pEYIoTOV KATAPPEVCEDY
A) Tleproyn yorapiog

E) [eproyn apaywvitdv

>T) Ieproyn ommioofepdtmv

7) Ieproyn Aafopiviov

=~ E i [Teproyn Apayovitov 7\

[Teproyn Meyiotov / 1——= <
Katappedoewv — 1~ ﬁ/

~

Tepuoy Kupioy |
Lo

N

Zyqpa 4.3 O 10 mpiopos Tov 6TNIaiov 6€ enTd KOPLES TEPLOYES
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A) Heproyn Erve6d0v

H &icodog eivar Bapabpddng, Pabovg 14,6m kot péyiomg dwpétpov 3m, wov
Bpioketor 6tO0 VOTIOOLTIKO (KpO TNG avimTuEng tov ommiaiov. To otoU0 TOL
BapdBpov Siavoiyetar oe KOPNUOTO TOV HOPUAPOV TOV £XOLV Onovpyndel ard
dpaon tov petamtotikod priyuatog (280/60, CLAR) kot thv em@ovelaky] Safpwor).
Avtd cvveyilovrtar péypt BaBovg 5.3m dmov emkdBevtor tdve ot {dvn pnypdToong
TOL HOppHApov. 1o PHoco tov Papdbpov oynuoatiletonr n mTpdTn kPN aibovoa pe
dtaotdoelg 9X4m 1 omoia d1BéTel 6TO £001POG APKETO KAUOTIKO VAIKO KOt pUTOYEVN
wnuata. H tpopodocio g oe niuata mAéov yivetar kKupimg amd v €600 TOV
BapdBpov. Xta TorydOHOTO THPATNPOVVTOL LKPA £YKOIAO TANpOUEVA LE Koprpota. O
OTMAOOOIOKOGHOG amoTeAeiton and otalaktiteg, pedMbovg, otolayuitec. Méow
otevig omng dwactdoemv 1X0,5 (mhdtog X Vvyog) 10 omnlato cvveyiletar TPog Ta
OVOTOMKA G€ OLOKAUOMGELS UIKPMOV SOTACEDV. AVTEC €YouV UEYIOTO TAGTOG Kot
vyog 2,5m kot 1,8m avrtictoya. evd mpog ta Popeta apyilel To TURpa TOV KLpiov
ay®yov.

e W e

Yyna 4.4 H ngproyn g s16660v (eEmTepikd), 6mov onpsidvetar pg fElog 1 €icodog Tov
Bapadpov. Me draxskoppévn ypoppr) 6NUELOVETOL TO KUPLO pRYRO TS s106dov (280/60, CLAR).
Iave de€1a aGmoyn a6 To E6OTEPIKO TOV oTNiaiov Tpog Ta £EM.
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B) Ileproy Kvpiov Ayoyod

Metd 10 tUqpOL TG €16600V PopeldTtepa aKoAOVOEL M TEPLOYN TOL KLPIOL
aywyoy tov omniaiov oevbvvong NA-BA. Avtodg opileton amd 600 HETOMTOTIKA
pfyuata pe otoryeia (311/60, CLAR) kou (331/81, CLAR). Eyet uikog mepimov 110m
pue péoco mAdrtog kot Vwog 6M kor 6,4m avrtiotorya. Kvpio yopaxkmmpiotikd tov
KEVIPIKOD aywyol &ival Ol KaTappevoels Tepoy®v g opodng (oynua 4.4). Eniong
TopaTPOVVTOL 6TPOPIL0EIdElG YAVPEG 6T TAGY1a To®poTd Tov (oynua 4.5). Avtég
ol YALQEG €lvor pnyd KOIAMUATO GTO TOLYDOUOTO TOV GTNANIOV TOV OMULOVPYOVVTOL
amo6 T otpofihoedn pon tov vepod (BAZEBANOIIOY AOX 2003). Ot katappedoelg
elval évtoveg 6To KEVIPIKO TOL TUNHO, 6oL gppaviovtal Kot To. V0 PrYHOTO, EVD
LEUDVOVTOL TTPOG TO VOTIOOVTIKG OOV TOPOTNPEITOL HEYOAN GLYKEVIP®ON GTNAOL0-
Oepdtov.

Tyqno 4.4 Amoyn TOV KEVIPIKOL TUNMOTOS TOV Kupiov aymyold zmpog Poppd. Xt1o KEVIpo
mopoTNPEITOL O6NOS KATAPPELONG.

210, TAQYL. TOLYDOUATO VOICTAVTOL KOMMUOTH e GTOANKTITES, peOABOoLG Kot
otarayuites. Kopla omnAaiofépato tov peydimv aiBovcdv tov kKuplov aywyoL ival
ot guPpvaxoi ororaktiteg otig eminedeg empdveleg g opoens. Empépovg pkpéc
aiBovoeg kot diddpopol dmuovpyodvtal ekatépwOey TNV KOPLag avamTuéng Tov
ay®yoy pe TAN00g GTINAOBELATOV Kol CTAVIEG KATATTAOGELS TEUAYDV TG OPOPNG.
Y10 BA tunipo tov givarl eppavég povo to éva prypo (311/60, CLAR) (oynua 4.6)
EVD VITAPYOLV KATAMTAOGELS TOV Yivovtal To £vioveg Popeldtepa, GTNV TEPLOYT TOV
HEYAA®V KOTOPPEVGEDV.
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Zypo 4.5 AToyn Tov Kupiov ay®yovd Tpog voTo. XTo TAGYL0 TOLYONOTO TUPATPOVVTAL
otpofrioctdcic yAvpéc.

Yyqnoa 4.6 To BoperoavaTolké Tpfqpa Tov kupiov aymyoe?. lapatnpodvrar ctpoPrriosidsic
TAVQEG Kot TO pETATTTOTIKG priypa (311/60, CLAR)
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I') Heproy Meyictov Katappedoswv

O xVplog aymydc odnyeitor mpog to. POPEL GTO TUNUO TOL GANACIOV OTOL
mopatnpeitor o peyaAvtepog Pabudg xoatappedoewv. H mepoyn tov péyiotov
Katappedoewy anotedeiton omd dvo kvplovg BaAdpovg pe dactdoelg 33x50%8,5m
(uKog X TAdtog X Dyoc) kar 19x31,8X7,6m avtictorya. O votidtepog Oarapog eivat
Kot 0 HEYoADTEPOG TOV omniaiov (oyfua 4.7).

Yypa 4.7 O votiétepog Oahapog TG TEPLOYNS TOV HEYIGTOV KATUPPEVGEOV KUl HEYOADTEPOS TOV
omniaiov.

XV TEPLOYN TOV UEYIOTOV KOTOPPEVGEMV Elval VIOV 1 KOTOPPEVGLYEVIC
HOPQOAOYIOL HIOG KOU TOPATNPEITOL 1 HEYOAVTEPN OCLYKEVIP®OY  PNYUATOV.
YymuotiCovror dvo SO0t KaTdppeuong £vag 6To KEVIPO TOL VOTiov peydAov Baidpov
Kol 0 dAAOg 610 PopeldTEPO KOt LkpOTEPO BdAa0. O KOVOG KOPNUAT®V TOL BOPELOV
Boddpov Tpo@odotel pe VAIKO To votlotepo Bdlapo (oynua 4.8) xobmg kol TV
d1adpopo ov 0dNyel Popeldtepa GTNV TEPLOYN TOV OPAYOVITOV.
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Xyqpo 4.8 Tpogodocio 6g kopiipata ToV voTIOL Baddapov amd To foperdoTepo.

A) Meproym Apoyovitdv

H meproyn avt katéyel to Popetdtepo tunpna Tov orniaiov. XopaxtnpileTon
Ao TN ONUOVPYIo CLGCOUATOUATMOV APAYOVITOV OTIG SLAPOPES EMPAVELES KOl GTO
€0MTEPIKO TV acvvexewv. Ta cucocopatdpota yapaktpilovror amd ) feLovoeldn
avantuén Tov KpuotdAlmv apayovitn. H dvtikdtepn aibovod g yopaxtmpileton
amd KOTAPPELCLYEVT] LOPQOAOYIO EVM TOPAAANAL TPOPOJOTEITAL HEC® OYWYOL LE
YOVIOM TERd)M omd T PopetdTepn aibovca TG TEPLOYNG TOV KATUPPEVGEDV (TY L0
4.9).

Tyqpna 4.9 Aroyn g SuTIKOTEPNS iB0VGOS TG TEPLOYNG TOV UPAYOVITAOV.
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Avotolkotepa, d1adpopoc odnyei o peyain aibovoa dactdocewv 37,1 x 14,2
X 8,7m (unKog X mAATOG X VWYOC) UE EVIOVEG KATAPPEVGELS EVD GTO SVTIKOTEPO GKPO
TOV SL0OPOUOV TOPOTNPEITOL 1| LEYOADTEPT cLYKEVIpOOT apoyovitdv (oxnua 4.10).
Bopeia g peyding aibovoag otevog d1adpopog (72 x 1,5 x 4,3m, uikog X mAdtog X
0yog) mov opiletar oamd pAyno (2/70, CLAR) odnysi oe pkpdtepn aibovoo
dwotdoewv (30,2 X 8,2m).

Tyqna 4.10 H aifovea pe ™ peyordtepn ovykévipmon BELOVOEIO®OV apayOVITAOV 6T TOYORATAE
™me

E) eproyn F'ohapiog

H meproyn avt) Ppioketon avatolikd tov peydiov Baidpov kot akoAovdel tnv
napdroln evog pryuatog kot StokAdcewv devbuvong oxedov A-A (oyfuo 4.11).
Emypunkelg owdopopor pe péco midatog 1,8m wor dywog 4m odnyodv oe por pkpm
aiBovoa dwaotdoewv 14x19m. Xto Svtikd TUAUO oLTAG TG aibovcag vmdpyel M
LEYOADTEPN GLYKEVIPWOGT CTNAOOPAVKTOV®V. NOTIOTEPO QLTS O180POLOG UKOVG
8m odnyel oe aibovoa devbvvong NA-BA pe daotaoelg 31x3m (unkog X mAdtoc)
oV KAIVEL TTPOG T VOTIOOVTIKA KOl KOTOANYEL G€ kPN Alpvn dapétpov 5Sm ko
BaBovg 2m.
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Xyqpa 4.11 Awoyn g meproyns g yarapiog

XT) Heproyn ZaniorodepdTv

Eivon n meployn mov ) dtakpivel 1 LEYOAVTEPT GLYKEVTPMOT GTNAALO0ENATOV
(otahaktiteg, otaAayuiteg, KoA®dves, kopoAloewdn k.o)(oynue 4.12). O upéyiotog
dEovag avamtuéng &xet devbvvon ANA-ABA kou punkog mepimov 110m. Xe dibpopa
onueia oto BA tunqua g vTdpyovv GLYKEVIPMOGELS CYIGTOADIK®V TEUOYDV TPOEP-
YOUEVA OO TOVG VIEPKEIUEVOVG TOV UAPUAP®V YVELGL0GYIoTOAB0VS (oynua 4.13).
210 1010 TUNHO TOGOTNTA VEPOD TOV LREPKEIUEVOV YEWUAPPOVL EICEPYETOL OLAUEGOV
TEKTOVIKOV OGVLVEYEIMV GTO Omnioto oynpatifovtag katoppdytn. AVOUESH GTNV
TEPLOYN TOV omnAonofepdtov Kot Ty enduevn tov AapupivBov vrdpyet por opddo
QoAGU®Y OOV OMUEWDVETOL TO HEYOAVTEPO PABOC ©T0 OMAAOO0 Kol QUOIKA
enpaviCetar o vVdpoPdpog opilovtag (amdAvto vyouetpo 251,7m). Avtn Ppioketon
010 VOTIO MEPOG TOL omnAoiov Kot evdvel To AafvpwvBo pe v meployn TV
ommAoofepdTov.

Zynpa 4.12 Amoyn ava'rokm NG TEPLOYNS TV onniatofepdrov
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Tyqpna 4.3 Ko®vog Kudmv OTOTEAOVPEVOS 0O AUTOTTES HOPRAPOV KOL GYLGTOLIO®V.

Z) leproyn Aapopiviov

Aldpopeg opdoeg dtakAdoemy Onpovpyody THmo AofupvBddovg ommiaiov
(maze cave) pe emunkelg oyeddv dadpopove mAdtovg 0,5-3m kot vyovg 1,5-5m
(oynua 4.14). Mikpéc KOTOMTMOGELS TNG OPOPNG ONUIOLPYOHV OLEVPVVOELS TMV
dwdpouwv. v NA amoAnén avtig ¢ TEPLOYNS Kol TOV GINACIOV YEVIKOTEPO
OMUEUDVETAL 1] ETOPN TOV HOPUAP®V HE TOVG VIEPKEILEVOVS YVEVGLOGYLOTOAIB0LC.
10 onueio awtd dnpovpyodvton dvo Barapiokor pe daotdosg 4 X 7,9m ko 4,2 X
2,9m £éxaoTog OmMOL  MOPOTNPOVVIOL MKPES KOTOMTOOEL, TOV VIEPKEIUEVOL
Y16 TOA01KOD TETPOLOTOG.

Tyqpna 4.14 Teproyn tov AoPopivlov. Apiotepd: dievpopévny owaxiaocn, Asdd: H emapn tov
ROPRAPOV ILE TOVG YVEVGLOGYLGTOMOBOVG
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5. Igqpata Xaniaiov

Ot inpatoyeveic amoBEcels, 01 GLGCOPEVGELG OPLKTMV KOl O GYNUATICUOC VEDV
o€ VIOYED £YKOIAN, KOIAOTNTESG, KOOMS Ko OTIG E16OO0VG OVTAOV KAAOVVTOL GTTNANLO-
amoBéoelg. Alakpivovtol OTMG Kot 6TV ETPAVELD TNG VNG OE TPELS KOUPLEG KOTNYOPIES:
KAaotwkd, opyoavikd ko ynuikd npota. Or kKAaotikés iwtnuotoyevelc amoféoelg tmv
omAciov SleEPOVY EAGYIOTO OO OVTEG TOV TTAPATNPOVVTOL GTNV EMEAveL. Ta
opyoVIKG Kol ynuikd wWnuato dtakpivovial TEPIGGOTEPO YNUIKE Topd Ye®UHOP-
QOAOYIKG 0TtO avTioTOLYOVG EMLPOVELNKOVG oynuaticpovg (BOGLI 1978).

Awdxpion Iinpatov Emniaiov

Khaotikd Apy1ALog, 1IA0G, oTNAOOGLIOG, YOAKES, 0YKOALHO0L
IO uata KAOGTIKOV VAIKAOV
A. Dutoyevn
Opyavikd B. Kompoyevr) (mepirtdpata voytepidmv, vitpikég
Iqpota yoieg)

I'. Doceopitec onniaiov

A. AcBeotitikol oynuaticpol

B. IMyog

Xnpukd IGApota I'. AA\a opuktd ornlaiov

A. Zynuatiocpol Tdyov e omnioia

[Mopoakdto mapatiBetor po ektevic avagopd tov WCnudtov tov ornioaiov
MeMoodtpona:

A) Khootikd IOqpata

Xmv mepoyn G €6600v oto  omnAowo MeMocotpumta  mapotnpEiTon
drafaduion KhaoTik®v VAKOV. Mia cuvexfg oelpd YOVIOOOV VAK®V £YEL GYNUOTICEL
KOVO Kopnudtmv, 0 omoiog koAdmTeTal and gutoyevh wnuata. Xtn Acn Tou KOVOoL
voiotavtol peydAn oxeTikd TeUdym amd TV 0POPY| Kol To. TOY®OUOTO TG aifovoag
NG €10000V EVM Ol TPOG T MAV® GEPEG €lvol MO AETTOUEPELS KATOANYOVTOS GTO
(QLTOYEVES KAALULULOL.

Ye moAAG onueio ™G MeEMGGOTPLTOG VTAPYOVV GLGGMPEVGELS YOVIDIDV
VAIKOV, TEUOY®V NG 0pOoPNG Tpoepyopevo and Kotappevorn. Ot S06TAGELS TOVG
Kopaivovtot amd pepucd cm péypt ko 10m.

Téhog, o€ onuela 1oL domédOL VIAPYEL OAMODEST] AUUOIOV  VAIKOV,
mpoepyOUEVA 1TE OO PETAPOPA AALOYEVODS VEPOD gite amd dAPPwGN TOL UNTPIKOV
TETPMOUOATOG TOL GTNAAIOV.
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B) Opyovikd Igqpata

210 opyavikd Wnpato kotatdocoviot To Wnuota eketva mov mpokOTToOVY o’
evbeiag amd opyavikég ovoieg N €govv avapuybel pe opyovikd TpoidvTo Kol dSoTnpovV
TOL YOPOKTNPLIOTIKA TOVS YVOPIGLATO.

To damedo TG €16600V TG MeMGGOTPLTTOG KAADTTETOL Ad PUTOYEVT WHUOTAL.
Avtd amoteAobvion oamd @UAAM, KOPTOLS, KAMOWL Kol OTEAEYN OLTOV VIO
arocvvheon. Emiong, cuvavtovrol vroisippoata tpoens (dmv Kot vekpa {oa.

Xt opyovikd Wnpato avikovy Kal to Kompoyevr. Koplog eknpdcwmog tmv
Kompoyevey nudtov eivar 1o yovovo, o KOTPog OmAadn Twv vuytepidmv. Ot
LEYOADTEPES GLYKEVIPMOGELS KOTPOL Ppiokovial oty Teptoyn Tov Aafupivlov kot g
€16000V.

I') Xnuwa Igqpoto

Amotedodvion amd devtepoyeveic amobBéoelg opuktdv, kvpimg tov CaCoOs.
Avaeépovtatl cuyva g ornAatofépata, aAAd 0 0pOC YPNCUYLOTOLEITAL TEPIOTOTEPO MG
TEPLYPOUPIKOG TNG LOPPOAOYIOG TOVG TaPE TNG KPVGTUAMKNG TOVG SOUNG.

H an6beon CaCOs eivar avtidpaon vypng-otepeds GACNS TOV GULOTILOTOG
CaCO0;3-CO,-H20. H avtidopaon dev eivar povodpoun, oAid vrdyston o€ éva peydio
apOuo woppomwv. Kabe petafoin tg Oeppokpaciog Kot TG GLYKEVIPOONS TWV
OLOTATIKAOV TNG 00NYel o€ pia véa kotdotaon ooppomiog. Ilpaktikd n petaforn g
Pco, pe otabepn OBeppokpocio ivor n onuoavtikdtepn oution yuoo ) dwtdpacn g
ooppomiag Kot Kot' enéktaot yuo andfeon CaCO; N ymukn ddPpwon. H cuvolikn

avTiopaom £YEL TN LOPPY:
Ca®* + 2(HCOs) < CaCO; |+ CO,t + H,0

H anobeon CaCOsz omownwocdnmote popeng ovvodevetar pe oammdiewnn COy.
AvEnon g Beppoxpaciog 0dnyel o vepKopPeSUO Kat TavTOYpovn amdBeon CaCOs.
210 1010 amotéAecpa odnyeitar n avtidpacn AOy® eEATIONG.

To CaCOj; givat TETpAUOPPO KoL GLVOVTATAL O 0oPESTITNG (TPLY®VIKO GVOTN LA
KpLotdAlwong), apaymvitng (poupiko), Batepitng (sEaymvikd) ko auoppo CaCOs.
21t @don cvvavtdtotl TPoKTIKA Hovo o¢ acPeotitng katl apaymvitmg. O acPeotitng
elval otaBepog e avtiBeon pe tov apaywvitn. Me v avénon g Beppoxpaciog
LEAVETOL 1) TAOT TPOS GYNUATIGUO OPAYOVITY).

Me 1tov 0po 0acPectoAlfkd cUYKPLUO EVVOOVUE OOPOKPVGTOUAAIKE GYETIKA
ovykpippota  CaCOsz amd vepd, M emdveln tov omoiwv exepaletor amd TIg
emEaveleg TV KpuotaAlmv. Eivar 1o xuptotepo ymukd iCnpo 610 £0MTEPIKO TOV
ommAoiov Kot  EMKOAOTTEL  TOAAG  OTMNAAOOENOTO e TOAVKPULOTOAAIKA
ocvocoopatopota. Ta acfectoMbikd cvykpippata cvvnbmg péca ota omAaio etval
ouumay” o€ avtifeon pe Tov acBeEcTOAOIKO TOPPO TOV SNULOVPYEITOL GTNV EMLPAVELX
me yme.

Eniong n mopovcia tov 1oyvpod mntikov HaS onpovpyel woyvpéc dtoPpmtikég
ovvOnkeg o1 omoieg meptypapovtal amd T1g €EMG AvVTIOPAGELS:

1) Apykd mopdyetor Beuxd o&H ko dAha 6&va Beukd ototyeion ¢ evoldueoa
TPOIOVIAL:

H,S + 20,—2H" + (S0,)™?

2H* + (SO4)2H* + (HSO,)?
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2)X1t ovvéyeta to Beukod 0&H Sfpdvet To UNTPIKO avOPAKIKO TETPMLLOL
CaCOs + 2H" + (SO,4)%— Ca'™ + (SO4) 2 +H" + (HCO3)
H" + (HCOg)- — H,CO3; <~ CO, + H,0O

IIpoodevtikd n pepikn mieon tov CO, Pco. avédverar evd oe apyég poég
Kkab1lavel yoyoc:

Ca*? + (S0,)? + 2H,0 « CaSO, 2H,0

Zuvn0wg 1 YOWOG omopakpOVETAL At TN PO TOV VEPOU.

Euppvoxég Xrolaxtitng (soda straw) — Xrohaxtitng (Stalactite) -
Mopanétaocpa (drapery)

Ot 6TteAoKTITEG AMOTEAOVV TO MO KOG GUVOVTOUEVO CTNAOODENO KOl PLGIKE
70 70 KoAG peretnuévo. OLot o1 6TohakTiTEG aveEApTNTA OO TNV OPLKTOAOYIKT TOVG
oLOTACT ONUIOVPYOVVTOL APYIKE VIO popen euPpvokoy otaiaktitn. Avtol eivor
Aemtol, COANVOEDEIS GYNUOTIOUOL OTI OPOPEG TOV GTNAOLMV, GTO TOLYOUOTO 1) GE
Ao ommiowoBépata. Otav mn otayova mov kpépetar yboet CO, amoBétet
kpvotoldikny pepPpdvn CaCOsz. H amdbeon CaCOsz o@eihetor 6tov TOAUO TOV
dnpovpyel N aHENGCT TOL OYKOL TNG OTAYOVAS LE OTOTEAEGILO TNV TPOOJEVLTIKN (VOO0
tov CaCOs3. H andbeon mpodmobdétel 6TL To dtdlvpa TG 6TaYOVaAS Eival VTEPKOPO GE
CaCOs. H aduakonn cvoompevon kpvotdirmv CaCOs B 0dnynoel 6to oynUaTIcUo
eVOG AemTo cmANVIcKov, tov guPpvakod otolaktitn (oynua 5.1). ‘Exer amodeiydei
6Tt ov epuPpvaxol otaAaxtiteg Onuovpyobvtal o€ onuelo  PIKPNG  OXETIKA
otayovopporg (Maximovich 1965, Stepanov 1971, ondé MALTSEV 1998). H
ovyvoTNTa. TG oToyovoppong kupaiveton and 1-0,001 otaydveg/ devtepdrento. Ot
OTOYOVEC GTNV 0POPY] TPOEPYOVTAL OO POT| VEPOU HEGE® OIGVVEXELNG TOV TETPMOUATOS
N omd GLUTVKVOGN VOPATUAOV. ANAadr o€ TOAAL onpeio TG OpoPNg mapd TNV
amovcio. SlKAACEDV 1 GAA®DV OCLVEXEIOV TOPATPOVLVTOL OUASES, OUOLOLOPOO
KOTOVEUNUEVES, EUPPLAKDV GTAAAKTITOV OO GUUTVKVOOT).

i i
Xyqpa 5.1 Epppoakoi otorlaktites TOV 6TNA0i0D

Eivor onupoavtikd va yiver aviiAnmtd 0Tt ou otaAaxtiteg doev eivar euPpvaxoi
otohaktiteg Tov avénooav to péyedog tovg. O cwinvog Tov euPpvakold oTalaKtitn
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dev mailel kavéva poro oty avamtuén tov peténerta otahoktitn (MALTSEV 1998).
Avtog avartveoeton and v omdbeon CaCOsz mov mpokadohv Ta SOAVUATO TOV
PEOLV OTNV EMPAVELL TOL PEYPL TNV amdANEN Tov OToL amoywpilovtal pe ota&o. H
andBeon avt Ba odnynoetl to acPecTiTikd cHYKPIUA Vo KOAOYEL TO GOANVIGKO TOL
eUPPLOKOV OTOAOKTITN KOU VO, OONYNOEL OTNV TOPATEPA OVATTVEN TOL KVPLOL
otaAraktity. H popoen, 1o péyebog, n ovotaon Kot n ver Tov oTohaktitn eopTatal
Ao TOAAOVG TAPAYOVTEG, OTMG PLOLOG GTAYyOVOPPONG, pevpata aépog, ammAeia CO,,
e&atuion, Kabog Kot amd ) Oeppokpacio, TV vypacia, T cvykévipmon og CaCOs,
TNV VOPOCTATIKN TEGN KO TIG TPOGUEIEELG TOV SHADUATOG.

Xe onueio TG 0poPNG MOV £YOLV KAMOT ONLOVPYEITAL TOPATETACIATOELONG
otolaktitng 1 mapametdopota (kovptiveg)(oymua 5.2). Ov peydror d&oveg TmV
kpvotdAov tov CaCO;z givar KAOETOL GTO KATMOTEPO GKPO TOV TAPOTETAGIOTOC.
Apyikd 1 amdbeon kot n dNuovpyia Tov aAGPECTITIKOD CLYKPIHOTOC YiveTOLl GE oL
evbeia Tov akoAovBel | oTayOVe OV péel oe KeEKAUEVT 0poer|. Katd v mopeia g
0 vrépkopo divppa g otayovag amobéter CaCOz. Mikpd efoykmdpota g
EMPAVEING TOL  TMETPOUATOS  OONYOUV  OTNV  KOUTLAMTY|  avamTtuén  Tov
OTNAO00ENATOG, IVOVTOS TV EVIVTMOOT TOPUTETAGILOTOG.

Typa 5.2 MopaneTaopaTos1dEic OTULIKTITES.

Yralaypitng (Sstalagmite)

Amotedodv 6TNAOEWElG oyMUATIGHOVS 6T0 ddmedo TV ommAaiov. Xvvidwng
aKpIOg TAVO amd To oTOAayUiTn VEIoTOTOL 0 TPOPOSHTNG LE VITEPKOPO SAAVLLN
otohaktitng. Ot otodaypiteg dnpovpyodvial OTov 6To dtdAvpa Tov 6TAlel and Tov
vepkeipevo otodaktitny vmapyxel opkety mocodtnro. CaCOs; vy vo  amotedet.
Awpopeadvovy peydieg kot HoCOOELS GTAAES OGPRECTITIKMV GLYKPILAT®V, Y®Pig TNV
TOPOLGIN COANVOEWRODE 0ywYoD GTO ECMOTEPIKO TOVG, OMMG GTOVS OTOANKTITES.
Eniong, n emdveilo Kot o Kopu@aio TUHO TOV CTOAXYUITOV Eval GYETIKE OLOAY GE
avtifeon pe to 0EOANKTO oYU TV GTAAUKTITOV. OG0 peyaddTepo glval To VYOG TG
OTAYOVOPPOTNG TOGO UEYAADTEPOG YiveTal o otahaypitme (Gams 1981, and HILL &
FORTI 1997). Téloc o1 otohayuiteg OmOTEAOVYV TMOAOIOGEIGUIKOVS OEIKTEG.
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KexApévor otodaypiteg 1 otadaypiteg Tdve og mecpuéva Tepdyn Katdppevons divouv
ypnowa otowyeio oelopkotTog. [ldvimg mpémel va un yivetor cOyYLon KEKAUEVOV
OTOAOYUTOV om0 GEWGUIKO YEYOVOS WE OTOAAYHITEG TOL OmOKTOOV KAlon AdY®
LETOTOTIONG TOL onuEeiov TG atayovoppor|g (oynua 5.3).

Yympo 5.3 Kekhpévog otolaypitng Aoy
HETOTOHMIGNS TOV ONUEIOD TNG
GTUYOVOPPOI|GC.

PgomBog (Flowstone)

Amotedel koo omnioddepa amoteloduevo kupimg amd CaCOs. Zynuatileton
and amoBECEIC AETTMOV KPUOTOAMK®OV GTPOUATOV TOVE® GTO UNTPIKO TETPOU 1| CE
dAlo ommiooBépato (oyquata 5.4, 5.6). Ot kpdoTorrot TomobeTodvToL pe T0 peydio
Tovg dEova kabeto otn pon Tov VePoL. Aftio onuovpyiag givor 1 por| vepold Kot
amobeon acPeoTITIKOD GLYKPINATOG aKOUN Kol 6T0 dGmedo Tov omniaiov, OTOL
oynpoatifovion otpdpoTa peoAiBov pe mhyog UEXPL Kot S HETPOL.

3

Xyfqna 5.4 Pe6rbog pe npansruop.a‘rom&sig OTOAUKTITEG GTIC ATOMIEELS TOV.
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Ko,®dva (column)

H évoon evog otaiaxtitn kot evog otaloypitn odnyetl otn dnpovpyio KOA®VOS
(oynua 5.5). H otoiyion cuvnbmg tov koAdvev odnysitar and Tig d1ievbiveelc tmv
KLPlOV SOKALCEDV.

. s =
Zyqpa 5.5 Koldva amé to omijiaro. Yyqpo 5.6 Kopwe eEdnimon ToOV GTOAUKTITOV,

GTOAYIITAV, KOAOVAY Kol pEoAifmV 670 6TijAat0.

Kopaliogdn) (coralloids)

Ta xopaihogdn eivor To 7o Oldedouéva  omnAaiofépato  UETA  TOVG
OTOAOKTITEG, oTOANYUiTEG KOl TOVG pedABovg. Ta kopaiiocdn eival PBotpvogldn,
ocpopkd, wopPoedn acPeotitik@  ovykpipota mwov  poltdlovv  pe  KopOAAld.
[TowiAlovv oe péyebog amd pkpd cealpido péypt peydreg paleg pe owbpetpo 1
pétpo. Ta kopaAiroedn Tapovcldlovy GULYKEVIPIKN OVATTUENG OOKTLAIOLS GTOVG
omoiovg o1 kpvoTaAlol eivar kdOeTol Kot akTVOTd YOp® amd 0 Kopariogdég (HILL
& FORTI 1997) . Ta ocvykevipikd otpodpoata gival duvatd va £xouv dlopopeTIKd
xpopa, Adpym, péyebog kol oyfua KpuoTtdAlwv 1 ovotacn. Ta kopaiioedn €yovv
ocLVNO®G AeVKO YPOUA, OAAE TOALEC POPEG KOl OKOVPO KOGTOVOKOKKIVO, KOOTAVO,
KiTp1vO, VTOAEVKO.

[MoAadtepeg Bempiec Tomobetovoe ™ OMpovPYid TOV KOPOALOEWO®V VO TO
vepd. TIépav pog pukpng opddag twv KOPOAAOEW®V TOL dNUIOVPYEITOL KOT' OVTOV
TOoV TPOTO, 01 Kuprdtepes Bewpieg vmootnpilovy 0Tt Tpoépyovian and e&dtuion vepol
OV PEEL E1TE AVEPYETAL TPLYOEWDNDS OTIS EMPAVELES TOL omnAaiov. Emiong n extivaén
OTO TOUYMUOTO OTAYOVOV 7OV TEPTOLV OTO Odmedo TOL omnAaiov odnyel ot
ONpovpyio KOPOAA®YV.

‘Evoc dAAog tpOTOC dnuovpyiog TV KOPOAA®Y, TOL TOPOTNPEITOL Kol GTO
omAalo Mehloootpuna, gival 1 SPpwon Tov TPOKAAEl 1| GLUTOHKVAOGCT VOPOUTUDOV.
A7d 10 Noéuppro £mg tov Ampilio | coumdkveeon Tev vopatudv (tov mepiéyovv CO,
Kot HzS) eivon péyromn pe amotédecpa va dodlvetol kot va enavomrotifetor CaCO3
TOV TETPOUOTOC VD amtd To Mdato €émg Tov Oktdfpro n kpvotdAilmon tov CaCO;3 mov
mpokaAeital givar péyom. Xopaxtnpiotikd ovtol sivor 61t M kouplo pale tov
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KOPOAM®Y dNUIOVPYEITOL KATO omd o YPOUUR, TN YPOUU TNG CUUTUKVOONG TV
voporpmv (oynuata 5.7, 5.8).

Ta pedpota aépog etvar avtd mov kabopilovv oe peydio Pabud v avamtuén
Kol 70 pEyefog TV KOPAALOEOMV.

‘Eva dAho €idog xopoaiiiov mov ocvvovidtalr ot Melocdtpumo givar ot
KoparAiteg (tower coral), ot omoiot dnpovpyodvtan oe pNyég Apveg AOy® 1o LPG
e&atuiong Tov vepol kot amdBeong CaCOs.

Tyfpa 5.7 Avantoén kKoparhosd@v kato amd ™) ypappy Xynpe 5.8 XopaktnploTiky €K6ve GUPTOKVOGTNG
\ . VOPATUOV.

Zynipe 5.9 Koparhoerdn ko avamtoén eMktity.

Elkriteg (helictites)

Ot gliktiteg 0QeIAOVY TO OVOUA TOVG GTNV EALKOELIN YEVIKA ELOAVIOT) TOVS TOV
detyvel va aynea to vouo g Papvtnrag (oxnua 5.9). AAla ovopota mov £xovv dobel
0TO GLYKEKPLUEVO omnAaidOepa gival exkevrpiteg. Ot eKKEVIPITEG OVAPEPOVTOL OTIC
evBOYpappeg Kuplmg HOPPEC EMKTITN TOV AVATTUGGOVTOL EKKEVIPIKA. O eMKkTitng
7oV OMoLvPYEiTAL 6TO dATEDD TOV oINAaiov KaAeital EAypitng. AvarTdGGovTol 6To.
TOLYOUOTO KOl OTIG 0POPEG TV OTNANi®V 0AAG Kol o€ GAla omnAaiofépata. Eivot
Aentol wvddelg ovvnBwg oynuatiopotl pe dapetpo omd 0,5 €wg pepuwcd mm. To
UEYOADTEPO TOGOOTO EMKTITOV dnuiovpysitan omd v avouain kivnen tov CaCOs
péoa otn otayova eEautiog e AENG TG LVOpooTaTikng ieons. [Hapd v avopot-
opopeio peyebmV Kol GYNUATOV, GTOVG EMKTITEG LIAPYEL £VOL KOWVO YOPAKTPIOTIKO,
n Ymapén kevipikod aymyov-cowinviokov (diduetpog: 0,008-0,5mm) (HILL &
FORTI, 1997). IToAAéc @opéc 0 cOANVIOKOG aVTOG KOADTTETOL OTO AGPECTITIKO
oUYKPLLO 0KOAOVO®MVTAG TOV TPOTO AVATTLENS TV oTodakTitdv. H avopolies kotd
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mv anobeon tov CaCO;3 givar duvatd va ogeilovtal akoun o€ pkpofiakn dpdon,
peopoTo  aépa, TPOouUEiEeElg SlAVHOTOG, EVOOKPLOTOAMKEG aAlayéc. Emiong,
evaAlayég Enpov kat Bepudv teptddwv ennpedlovy TNV avITTLEN TOV EAKTITOV.

Beloveg (Frostwork)

Ot Beloveg amoterel £va Koo omnladBepo ota omAaia g EALGSaG to omoio
oynuotiel waddn cvcsocopotdpota (oxfue 5.10). T MeMocotpura givar éva amd
Ta o dtadedopéva ornrotodépata (oynua 5.11). Ot eddveg oynuatilovy axTvemTég
oHAdeS KPLOTAAA®Y Kuplwg amd apaywvitn 1 apoaywvitn kot acPeotitn. To ypoua
Tovg ovvnBwg elvar Asvkd péypt kor yoaddlio. To pnkog tov Pelovov yevika
Kopoivetor amd pepikd mm péypt kot 55cm. 1o omniato g MelMocdtpumag Exovv
mopatnpnOel Peddveg péxpt Ko 4Cm Koi 1 ovoTOon TOvg Eivanl apayovitikny. H
onuovpyia Tov oyetileTanl pe TNV TPLYOEWN Kiviion TOV VEPOD OTIC EMPAVEIEG TOV
ommAaiov. H an6beon tov CaCOs3 opeideton ot Guvey] COUTOKVOGN Kol EEATLION
TOV VEPOU.

Il

Xympe 5.10 Behovoerdng avantoén apayovity. I : | Zynpe 5.11 H kdpra e8anioon ToOV apayovitdv 670
omniaro

Awxlooitng (Boxwork)

‘Eva 1d10tumo omnlondBepa ivar o dtaxkhacitmg, o omoiog cuvavtdror ota
TOYOUOTO KOl OTIG OpoPEC TV omniaimv yevikd. Amotedeiton kvpiowg amd
KpvotoAlikd CaCOs, 10 omoio TANPMVEL apyIké SLUKAAGES (CLOTNUOTIKES KoL Un)
UIKPOO GYETIKA OVOTYHATOG dNUOVPY®VTOG £vol cVGTNHO PAEROV TOTTOV Aafvpiviov.
H mpoodevtikn d1Gfpmorn tov puntpikold TETPOUATOS KoL 1) IKPOTEPOL Paburov Tmv
eAefov Ba odnynoer o dnuovpyio Tov dtakhacitn. Avtdg dlvel v evrummon

TOAAPIOUOV TOAVYOVIKOV KOVTIOV, Ol TAEVPES TV omoimv Tpoeléyovv (oynuoa
5.12).
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Zyfqpa 5.12 Noyrepida kpepaopivny ané tpostoyn dwukiacitn
om6 To omfiaro Memooétpona.

Khapokotig Aipveg Yrepyeimong (Gour) — Xeiln Aipvov

Ot KAMpoKoOTEG Alpveg vrepyeiMong onpovpyodvTal Kupimg G€ TEPLOYES TOL
onmAaiov 6mov mapotnpeital pon vepol kat amdbeon CaCOs oe popen epayudTmv
(oynua 5.13). To @payuata avtd dNUOVPYOHV AMUVEG OTO GVAVTL TOVG KOl dPOLV
VIEPXEMOTIKA Otav av&avetar 1 por. TToAréEG popéc evalidooovtal pe pedABovG.
Ooco peyohdtepn elvar n kKAMomn g em@dvelag pong tOco ynidtepa yivovior to
GUGTNUATO TOV MUVAOV VO OTavV 1 KAon glval pikpn amoktodv HeyoldTtepr €KTOom
(Warwick 1952, ané HILL & FORTI, 1997). Eriong 600 ueyolvtepn givar 1 kiion
1060 UEYOADTEPOG Elval 0 OPOUOS TOV PPAYUATOV Kot cVVEROS Tov Aluvov (Vani
1994a, and HILL & FORTI, 1997). TToAAéc @opéc ota. Teplddplo TV Auvav yivetot
anobeon CaCO; kot dnpovpyeiton €va 1O10TLTTO GTNANOBEUN KAAOVIEVO MG YelAn
Muvav. Ipokertan yuoo acPeotitikny kpovota 1 omoia wepPAriel o¢ yelhog T Alpvn.
[ToAAéC @opéc avty 1 Kpovota mepPdriel KOA®VES TOL Ppickoviarl péca oe Alpvn
Ko Onpovpyet o ovipiPdvia, dNANOT KOAMVEG e TEPIUETPIKO AGPECTITIKO YeIAOG
OV (PEPEL GTAANKTITEG KOl OTOANYUITEG divovTag TNV EVIVIMGOT GvTptfoviov (oyfuo
5.14).
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Iypa 5.13 Khpoxkotéc hMipveg vrepysitiong Typa 5.14 Koldves — owvtpifavia

Yaniaro@roktarveg (Cave Blisters)

Amotedodv nMuoeopikéc acPeotitikég amobécelc cuvnbmg mAnpouéveg pe
APYUMKO 1] OUUMOES VAIKO. ATOTELOVV €£EO0YKAOUOTO TOV TETPOUOTOS KoL GLVIOMG
epamtovtal oe aoPeotitikny kpovota. [ToAhéc popég yapaktnpilovtal amd moKiiia
OPLKTMOV GLGTOTIKOV Ow¢ YOyoc kot omdAtog (HILL & FORTI, 1997). H cvotaon
ToVg elvar VYOS AGPESTITIKTY, amOTEAOVUEV OO PIKPOKPLOTAAAKO aGPeaTitn.

2m MehMocotpuna cuvavidvtol 6e peyaho peyédn kvplog oty amdAnén g
neployng g yorapiog (oyxnuata 5.15, 5.16). Exel, acBeotitikny kpovota e€€pyeton
amd JKANCT TOL HopUApov Kot oynpoartifel @Avktavoeldels amoAngels pe
BonBeta Tov Tp1y0E1d0VC vepol. Ta eEoykdpaTo givol ASVKOD YPMUATOS, AGPECTITIKA
pe mpoopeiEelg yowov ko oynuotilovtolr ce cepd avaroya pe ) Oevbovon g
dtakAaong. To ecmTepKd TG POVOKOG gival KEVO Kot £xel SIAUETPO PEXPL Kot BCM.
Kotd v avdntuén Opmg 1o ecmteptkd kevO TANPAOVETOL e KPLOTOAMKO AGPECTITY.
[Minpopéveg GTINAMOPAVKTAUIVEG CLUVOVTOVTIOL GTNV TEPLOYN TOL Aafupiviov.

:f}'ﬁ' %g

Zynpa 5.15 ZanloaroerokTawveg Yympe 5.16 H e€anloon TV 6aNAI0QAVKTOIVAY
ot Mehoootpuno

66



Mapyaprrapro Xenhaiov (Cave Pearls)

Ta popyapitdplo T@v ornlaiov givol aoPeCTITIKE GLYKPILOTO CUYKEVIPIKNG
avantuéng mov avantdiccovtal oe pnyEg omniatoripves. Tlowilovv 660 610 CTYNLA
600 ka1l og p€yefog. Lovnbmg eival oceapikd, KLAVOPIKE, akavovioTa, KuPikd 1 Kot
eEoyovikod oynuatog (HILL & FORTI, 1997). To uéyebog tovg pmopei va givar
HIKPOTEPO €VOC KOKKOL Aupov péypt ko 20cm diauetpo. I'evikd mepiéyovy mopriva
amd kamowo EEvo ompa Ommg KOKko aupov. Epeavifovtol molvkpuotoilikd 1 Kot
HOVOKPULOTOAMKA, HE TOV GEOVOL OVATTLENG TV  KPLOTAAA®V KABeTO OTN
oTPOUATOOT YOP® 0mtd TOV TLPNVA.

EppaviCovior 6mwg xor ot MeMocotpuma TOAD cuyva HECO o PNYES
KMPoKOTEG AMpveg vepyeidiong (Ykovpg). L& €yKApGLo TOUN O€ HopyopLtdpt and to
omAowo mopotnpeiton mopnvag omd Opadopo  popudpov  mTEPPUAAOUEVO ol
OUOKEVIPEG EMPAOIDCES OGPRECTIT HE OKTWVOTO TPOCAUVATOAMGUEVOVS  TOVG
KpvotaAlikove a&oveg (oynua 5.17).

H dnuovpyia tovg cuvdéetar pe to oTdEo oTayovev akpipdg mave and pnyés
Muveg kot v apyn pon tov vepob oe avtés. H dwapkng kivnon etvan amapaitnt,
®ote va dapvyel to CO, and to dddvpa ko to CaCOs va amotebel yopw amd
KAoTIKO VAIKO. To otd&ipo avatapdocel oA 0EV TEPIGTPEPEL TOL LLOPYOPLTAPLOL
(Forti 1983b,d am6 HILL & FORTI, 1997), ta otpoyyviomotei kot ta oTiAfdvel. To
oQopikod oynua mpokaieitor omd v amodbeon CaCO; o OAn TV EMEAVELL TOL
VAoV AdY® TV avatapdéenv. H éAdetyn avatdpaéng oonyet ot cvykdAAnon tov
HOPYOPITOPI®V LE TO OATEDO TNG AUVNG.

-r,f&-_‘ - .,.‘_l; "" e

n z i AT 2 PVIRYE
Tympna 517  Mapyoprrdpia. L& uoikt 0éon Topij papyapirapiod. Awokpiverar o apyikés
OTNV TEPLOYN] TOV 6ANAI00ENATOV TUPNVAS LAPRAPOD.
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YXaniowockovy ( Cave Powder)

H omiatookovn amotekel évo aoOVOETO STINAOOEN TOV GVOTOTIKG TOV Elval
KOKKOL KPLOTAAA®V d1apdpmv opuktdv pe péyeboc amd 10 éwc 50um (HILL &
FORTI, 1997). v omniaidokovn gupaviCovtar miveo and 100 opvktd pe kdplo
YOPOKTNPIOTIKO TO HKPO MEYEDOG Ttovg. To ypoduo g moikiler avaioyo pe ™
oLGTOCN TNG.

To mo kowd aitio dnmupovpyiag g €ivor 11 AELIATOON EVVIPWV EVOCEWMV
opvktdv (HILL & FORTI, 1997) kot n amdiew kpvotaAiikod vepov. Emiong m
mopovcio evOg 1oLPoL 0EEMG eivar SLVATO VO ONOVPYNGEL GTNANOCKOVT], OTTMOS TOL
H,SO,4 pe andbeon CaSO,4 " 2H,0.

210 omnioto MeMocOTpLTTA 1] CTINANOCKOVN ER@avileTal 6€ d1dpopa LEPN Ko
amoteAeitan kvpimg and CaCO3z aAld kat omd CaSO,  2H,0 (oyfua 5.18).

Type 5.18 Ernrowdckovy amé Ty mEpLoyn Tov rLofupivlov
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Acfeotitikég Pafodoeig

Ot aoPeotitikég paPomoeig ivar Eva omniotdfepa to onoio mapatnpeitot ota TAGYL
ToYOMOTO TOL omnAaiov ¢ MeMoootpumag, Kupiwg otV TEPOYN  TOV
omioobepdtov (oyfuo 5.19). AwAdpato mov péovy KOTO UAKOG CUYKEKPIUEVMV
KOTOKOPLO®OV 00MV SopdVOLY TO UNTPIKO TETPOUN ONHOVPYDOVTOS KOATAKOPLOESG
Kot TopaAAnieg pafdacels. H exfdbuvon tov metpodpatog mpokaleitor Kuping amd
unyoviky Slappwon AOY® TV UETAPEPOUEVOV Omd TO OdAvua KOKK®V. Mepukég
QOPEG TO UETAPEPOUEVO VAIKO omtd TN ddfpwon amotifetor oty amdAnén tovg kot
ovykoAeital pe CaCOs.

Zyqpe 5.19 Mave: AcPeonitikés papovoes, Katom:
H g&amlhowon Tovg 670 6mijlaro
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6. Tektovikn Zaniaiov MehoooTpumog

H popoen tov ommiaiov kot 0 TpOTOC d1dvolENG, OTMS PAIVETOL GTO EGMOTEPTIKO
TOV, AKOAOVONGE TIG EMKPATOVGES TEKTOVIKEC OGVVEYEIEG. ZVOTNUOTO OLUKAACEWDV,
LETOMTOTIKG pryypata, kabdc kot piypota omokoAinong (detachment oe moliég
YPOUUES Em®ONONG) dadpoudTicay onUavTiKo poOLo o1 SOUOPP®OT] TOV VIOYEIOD
Kapotikoh cvotiuatog (oyfue 6.1). Téco n opiloviio 6co kot M katd Pdbog
EMEKTOON TOL LIOYEIOV GLOTNAUATOG OOMNYNONKE A TIC TEKTOVIKEG acvvEyeles. H
apYIKN TEKTOVIKN emidpacmn opeiletal ota prypota dievbvuvong BA-NA, evod priypota
BBA-NNA kot A-A devbovong Ogiyvouv vor ovKOUV GE VEDTEPO TEKTOVIKO
KaBeoTAOC.

AgVTEPEVOVTIMG 1| GTPMOT TOL TETPMUATOS EXNPEACE AVTH TN OLUUOPPMOT Ko
10104TEPQL TNV 0POPT| KOl TO dATEDO TOV OINACIOV. AVTO 0QeiAeTOL OTIC LUIKPEG KMOELG
7oV £YEL TNV €VPVTEPT TEPLOYT TOV GmnAaiov wov dev Eemepvovv Tig 30°. T To Adyo
oUTO OTO POSOJYPAUUATO TOV OCLVEXEIDMV OEV TEPEXOVTIOL Ol UETPNCES TNG
oTPOONG TOL TETPOUATOS. OVvoloTIKE TPOKELTAL Y100 T oYoTdTTA S1, TOL GTA
péppapa g cvveyovg avlpakikng oepdg g Kpavidg akorlovbel tn mpodmdpyovca
oTp®on Tov TPOTOMBoL acPestorBov. H empdaveln tov vopopodpov opilovia ce
OLVAPTNOTN UE TIG UIKPES KMOELG TNG GYLOTOTNTAS TOV HAPUAP®V KOl TNV TUKVOTNTO
TOV TEKTOVIKOV OOLVEYEW®V OONYNOE TN OMNAMOYEVEST, o€ €val emimedo. XTO
npotevopevo povtého tov Ford (PAéme oer.34-35) 1 Melocotpuno Oa pmopovce vo
towtiotel pe v 3" mepintwon Omov To Emimedo NG PPEUTIKNG OTNACIOYEVEST|C
CLUTRTEL 6 TOAAOVG ay®yoVg He To eminedo Tov vopoPdpov opilovta (Caves with

mixture of phreatic and watertable leveled components).
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BonOntucod otoreio omn peAétn G TEKTOVIKNG TOL OTNAOCIOL OTOTEAOLV Ol
otpoPrroedeic B6AoL, o1 omoiot dnpiovpyovVIOL KUPIOS amd TO GTPOPRIAICUO T®V
VIOYEVAV SLOAVUATOV TNV 0poP1| TG @peotikng (dvng (oynua 6.2). H aviamtuén
TOVG OmOPEYKAMTO aKOAOVOEL TIG KUPLEG TEKTOVIKEG OGLVEXEIEG OTNV OPOQY| TOL
KapoTikoD aywyov. Opoing fondntikég sivot Kot ot 6TpoPrioctdeic YAvpEc.

Tyqpa 6.2 Xtpofriocidig 06hog amod Ty mEproym
TOV onhorodspdtmv

Kvplo 1ektovikd otoyeio omv mepoyn g €0o60ov g MeloooTtpumag
amoTEAEl TO HETAMTOTIKO PNYHO TOL TOPOTNPEITOL KOl OLOKOTTEL T GLVEYELD TOL
KevTpkov aywyov. H pn&iyevig {dvn tov piypatog €yt mhdtog 10 pétpa mepinmov kot
dwkpivovtor tpelg KOpleg mapdAinieg empdveieg. H mpdt empdvelo cuvavtiton
eEmtepikd Tov ommAaiov pe otoyeio (280/60, CLAR). H devtepn mopdiinin
EMPAVELDL TTPOG TOL OVOTOAKE dtapoppdvel T Popabpdon €icodo Tov omniaiov,
SKOTTOVTOG Kol TO. Kopruato tov poapudpov. Exel otoyeia (92/72, CLAR) ko
gnpaviletal g YeudoavaoTpoeo péoa otn {ovn pnyudtoong (oynua 6.3).

Tyfqpa 6.3 Apretepd, To piiypa g £16660v TG Mehoodtpumag, 6mov onuerdveral pe fEhog
Kiviion. Ag&d to priypa pe Aewtopépera omé T Opavon g aoPfeoTITIKNG KPOLOTAS
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To avatoAikdtepo Gkpo g (dvng pnypdtmong opiletor omd pio emeaveln
(282/85, CLAR), n omoio. mapovotdletor ®w¢ 61eVOg d140poprog mov odnyel otov
Kevipwkd aywyo. H {dvn avty pnypdtoong téuvetor eykdpoilo amd évo devTepo
piyua (172/65).

2V TEPLOYN TOL KEVIPIKOL aymyoL Kvplapyel To priypa pe dievbuvon kiiong
N332-305° kot kiion 75° (oynuoa 6.4), to omoio dakiadileTon og évo LKPOTEPO
pnyna (311/60).

Tynpe 6.4 Apwotepa: To piiype 170 KEVIPIKOU aymyoV¥. Aedra: Xrofrhogrdeic 0010t kot
KOTOKAOOTITIG KOTA P1jKOg TOV PIIYRATOS TOV KEVTPLKOV Ay ®Y0V.

v mepoyn TovV peydlov katappedoewv 4 pnypato dievbvvong BA-NA
dapopedvovy Toug dVo peydAovg Boldpovg, eved éva vedtepo pryua (262/85,
CLAR) diaxémtel oe mOALG onpeio T GLUVEXELD TOVG. AVOTOAKA TNG TEPLOXNG TMV
HEYAAW®V KATOPPEVCEMV GTNV TEPLOYXN TNG YoAapiog eivol EQQAvES GtV 0poPn Eva
piypo N180°, to omoio avatolkotepo epeoaviletor g o {ovn dlakhdcewv
dtevbuvong A-A. Xto t€hog TG Yohopiog TPOS TO OVOTOAIKA voiotator o Cmvn
dtdtunong (260/70, CLAR) oOmov oamotéhece €UMOOI0 YO TNV TEPOITEP®
kapotikonoinon (oynua 6.5).

Yyqpo 6.5 H {dvn s1dTunong 6to avatolKko dkpo the TEPLOS TS Yorapiog
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2NV TEPLOYN TOV APAYOVITOV ETKPATOVV priyHaTa d1evBvuvong kuplog A-A kot
elval autd mov daKOTTOVY TNV Topeia TV pnyrdTov devbvuvong BA-NA and v
TEPLOYN TOV PEYIA®V KaToppedoemy (oynua 6.6).

o e R BA
Zympo 6.6 Atadpopog 6TV TEPLOYN TOV APAYOVITOV 0PILOPEVOS U6 PiiyPaTa pE ToParinheg
napotdleg

Ymv mepoyn v omniaiofepdtov kobictotor 0VCKOAN M TOPATAPNON TNG
TEKTOVIKNG TOL omnAoiov €mewdn To ynuUikd Wnpota &xovv kaAvyel kdbe gidovg
acvvéyew. [Tapdrh’ avtd eviomiomnrov dvo moapdAinia priypoata BA-NA d1e06vvong
evo TNV 1010 d1ev¥Bvvon akoAovBovv Katl 60 PIYUATO TOV EVIOTIGTNKAV GTNV TEPLOYN|
oL AoPopivBov. TELog oty opoen aibovcac TG mEPLOYNS TV ornAatofepdTmV Kot
oe otpoPfrroedn Boro (oynua 6.7) mopatmphinkav dVO TERVOUEVE pryHaTO, £V
kVOpto (155/90, CLAR) kot mokoudtepo kat évo devtepedov vemtepo (75/85, CLAR).
O yelpoppog mov veictator akpPOc Thve amd TV TEPoYN TOV orniotodepdtov
mOova akolovOnce ™ devbvvon NB65° Tov TaAadTEPOL PYHOTOC.
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Zyipe 6.7 Ztpofriociong 06hog oynpotiCopevog 6Ty TOUY 300 pnypnaTov

H avértuén tov onniaiov kot 1 Tpd™n TEPI0S0C NOYEVESNS TOV KAPCTIKMV
ayoydv oyetiCetan pe ) onovpyia pag pnéryevoug {avng devbuvong BA-NA, evog
Kkavovikoy piypotog (305-332/75, CLAR). O kOp1lo¢ aymydc tov orniaiov (meploxn
KEVIPIKOL 0y®yol, UEYIOTOV KOTOPPELOEMY, VOTIO TUALO TEPOYNG CPAYMVITMOV)
oynuatiomke mopdAinio og avt) ™ {OVN v avorTuxOnkav aywyol TapdAinia cg
avtdév. H ommovpyior avtng g vmoyelog Lopensg opeidetal otn OpAcTt LIOYEVMV
dtAvpdtov to. omoio £YOVV aPNGEL TAL ONUASIN TOLG OTIC OPOPEG TMOV YYDV
(otpoPrroetdeic BOLOL, YALEES). TTO TAELPIKA TUAUOTA TOL KVLPIOL aymyol Kot o€
YOUNAOTEPA VYOUETPA dNUIOVPYOVVTAL EKTOC OO TOVS LUKPOTEPOVS PPEATIKOVS KOl
AofopvBddelc aymyoi, mov akolovBoldv To KVPlO dikTvo dSlakidoewy (Teployn
AopopivOov).

Mo 0e0TEpN OHAdO OY®YOV HE HKPOTEPES OUGTAGELS dNUIOVPYEITAL EXOVTOG
devBuvoeig A-A kot BBA-NNA (meployn yohapiog, POpelo Tunpo meployng apoym-
VITGOV).

Onwg dtapaivetotl amd To pOSOSIAYPALUUATO TOV TUPUTAEEMV TOV AGVVEXELOV Ol
HEYOADTEPES  OlKAGGES okoAOVOOOV mapdAinia T dedbvvon TV Kupiwv
PNYHATOV. ATOTEAODV €PEAKVOTIKEG SLOKAACELS Ol 0moieg mAEOV AOY® OpAcNS TOL
KOPGOT £(0VV d1EVPLVOEL.

To prypa g €10680V GVIKEL GE VEMTEPO TEKTOVIKO KADECSTMG EPEAKVGLOD NG
TEPLOYNG LIOG KO SLOKOTTEL T GLVEYELDL TOV KEVIPIKOL aymyoL evd KOPel kot To
kopnuato (oynua 6.8) oty emedveln ToLV HOPUAPOL 6TV €i6060 TOL GINANioV.
Opoimg kat o prypo pe otolyeio 262/85 610 OVATOMKA THG TEPLOYNG TOV HEYIOTMOV
KATOPPEVGEDV aPOD TOAD HIKPO pOAO £XEL SLOOPANATIOEL GTI GTNANLOYEVEDT).
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Tynpo 6.8 Aprotepd: EEmtepui dmoyn Tov priypatog g £16600v, Aelra: Metatomion
TOPOTNPOVUEVT GTO. KOPPATA TG ELG0OO0V.

H avéntuén tov ayoydv 6Tto voTlovatolkd GKpo Tov GTNAAiov oTapatd otV
EMAPT TOV LOPUAPOV LE TOVG YvevalooylotoMboug (150/40, CLAR) (oyfua 6.9).

Xypa 6.9 H emagi Tov yvevolocyietoridov pe to pappapo s Kpavidg evrog caniaiov.
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Eéwtepikd tov onmAiaiov ot S1aKAGGEIS TOL HETPNONKOV OElYVOLV OAAOYT OTO
nedio TV Thoemv ovupwva ue tnv tagvounon tov Chernyshev (1983, BAéne oyfuoa
3.8). H popoen mov éyovv eivar n acdupetpn — ovpmrokn (oxfuo 6.10). Emiong
TOPOVCIALOVY OYETIKG LIKPT TOVTION ME TS OOKAGGES oL HETPNONKOV ©TO
€0MTEPIKO TOV omnAaiov (oynua 6.11). Avtd ogeidetar oV emipavelokn dfpwon
mov €xel OPNoEL TIG TOANOTEPEG OOUEG Ol OTOiec dlTnPovVTOL OUMG HEGOH OTO
omMAaL0.

Tynpe 6.11 Apiotepd: Pododwaypdppote TEKTOVIKAOV O6LVEXEIAV amtd TNV e&TEpPLKI|
em@avero Tov ornhaiov, AgEld: Pododlaypappate TEKTOVIKAV 0GVVEELAV 06 TO E6OTEPIKO TOV
onniaiov
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7. Xanloarwoyéveon MehoooTpumag

H Mehloootpurna KeporoBpioov amotedel kapoTikd VLTOYEVEG GTNHAOLO, TO
omoio &yl mepaoel otn @don ormnAaioyéveong ot {ovn kateicdvong. H vmoyevig
TPOELEVGT] TOV OMOJEIKVETAL TOGO OO TIC EVAMOUEIVOLGES HOPPES O1dAvLONG Kot
avamtuéng Tov omnAaiov, Ta omnAaobépata Yoyov, 660 kol amd TOV EVTOTMICUO
ovykévrpwong HaS otig Mpveg tov omniaiov (oyfua 7.1).

Xype 7.1 Aipvn vroyevav
| SLAVPATOV 6TV TEPLOYN TOV
KEVTPIKOV 0y®Y0V

H avdivon tov vodtov tov Mpvov tov ornloiov €dgi&e mapovoia HeS 1o
onoio dtahvet pe Tig avaroyeg avtdpdoelg o CaCOs3 (oyfua 7.2).

Mehoeooétpona, Lower Kane Villa Luz
inlets spring
pH 7 7.0 7.14
Ca* (mg/L) 68 97 393
Mg** (mg/L) 13.67 31 88
(HCO3) mg/L) 176 218 477
H,S (mg/L) 1.25 6+1.5 17.5+3
COy(aépa) 0.04-0.22 % «.o. 0.05-0. 14 % 3 % «.o.
K.O.

Yypa 7.2 Avéiven Tov voatov kat Tov CO; Tov aépa T MEMGGOTPLTTUG GE GUYKPLIGT 1E TIS E16000VG
KoL TS INYES GAL®V voyevay etnioiov. H avaivon Tov védTtmv Tov omnlaiov £Y1ve 6T0 EPYAGTIPLO
Teyvuag F'ewioyiag kot Ydpoyewroyiag Tov Tpfqpatog Femioyiog AIL.O. IInyi| ctoyyciov Yo Ta
vrorowra oihore aré CULVER & WHITE (2005).
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H «kapotwcomoinon tg ocvveyos avBpakikng oepdg g Kpavidg AapPavet
YOPO OUECHG UETA TNV OTOKAALYN TOV TPMOTOL POKOV CLTOV TOV TETPOUAT®OV
(~Ave OMydkavo). Ot TEPLOYES AVTAOV TOV PAKAOV EivaLl TOV TPOPOSOTOVV pE O0EVO
vepod TO VTOYED KapotT. Xt Hala TV avOpokiKov meTpopdtov kot oe Bdog
ONUIOVPYOLVTAL  QPPEOTIKEG  HOPQOES, TOPO TNV TOPOVLGIO. TOL  VIEPKEIUEVOL
[Telayovikoh KaAOUHOTOG KO 0VTO AOY® T®V LIOYEVAOV dtoAvpudtov HoS. Avto eivor
aloonpelowto 10Tl amodekvieTOL OTL Ot QPedTIE HOPPES omnAoimv dev givat
amoPpOiTNTO VO TPOPOSOTOVVTOL e OEWVO vepd amd v empdvela. Eivar duvatd va
onpovpyeitar VIOYEW KOPOTIKY] HOPPY] O OvOpOKIKO TETPOUA VTOKEIUEVO
METPOUOTOG UM EMOEKTIKOV O KOPOTIKOTOINOY. XTI TEPLOYES TNG OEPAS TNG
Kpavidg mov éxovv amokaivedei onpiovpyodvtor mapdiinio kot omioio ot {dvn
Kateicdvong AOYm g Katd fabog dtiPpmong.

Tyqpna 7.3 Apretepa: Txkuoypaonon 1ov 6tnioiov MEMGGOTPLAOS UTOTELODUEVO OO £va POVO
KEVTPIKO 0ymY6 KOl HIKTVO QPEATIKAOV d10dPOP®Y, 6TTOV SLUPUIVETOL 1] VTOYEVIS TPOELEVGY TOV
Aggra: eikova amd to povréro Tov Plamer (Bréne oynfpa 3.10, 6€h.42)

H ommAawoyéveveon tg Meloootpumag apyiler 6tav doddpoto avepyoueva
and 1o Babog Twv mEeTpoudTOV eumAovtilovy Tov VOIpoPOpo pe HrS. H dtaAdvtikn
dpdon tov HyCO3 amd SoAdpaTo TG EMPAVELNG GE GUVOLAGUO HE TN OPACT TOL
H,SO4 dtodvovv pe peyarvtepo puBuod 1o CaCOs otic empdveieg Tov acvveyxelmv. Ot
ACLVEXELES OVTEG elval KLPIWG TEKTOVIKEG, amoTeEAOVUEVES OO OUAOES OUKAAGEDV
OV GLVOLOVTOL UE UETAMTOTIKA piypatoa. H @don nodidivong et Anéet pe 1o
TEPAGHO GTNV KOPLoL PAomn S1E0PVVONG TOV KOPOTIKAOV 0ywy®mv. Anpovpysital évog
KEVIPIKOG aywyOs (Teployés Keviptkoh aymyod Kol HEYIOTOV KATAPPEVCEWV), O
01010 TPOPOSOTEL TO EMUEPOVS TUNHOTA TOL KapoT pe 6&wvo didAavpa. Ot KapoTikol
aywyol sivor TANPOUEVOL pHE VEPO OMNUIOVPYADVTAG HOPQES TG QPEATIKNG {dvng
(oynua 7.3). To TAN00¢ TV AGLVEXEIDV KOt O HUKPEG KAIGELS TNG oYloTOTNTOG 0N YEl
otn oyedov emimedn oavamtvén tov omniaiov (Caves with mixture of phreatic and
watertable leveled components, Biéne oyquo 3.3, cel.35 kat yewAoywd xaptn
omNAOiOV LE YOPAKTNPLOTIKEG TOUEG oeh. 80-81).
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Yto. TAELPIKA TUNUOTO TOV KEVTIPIKOV aymyol (oynua 7.4) dnpovpyodvtot
TuqpaTe TOToL Aofupivbov (oxfua 7.5), yapaktmplotikd vroyevovg orniaiov (PAéne
YEOAOYIKO YapTn 6mnAaiov). H dvodog tng meploynig o€ GuVOVAGHO pE TNV TOTEIVOON
OV VOPOPOPoL opilovta (cnuepa ota 255,17 £mg 257,68m) odnyel oty amokdAvym
TOV TUNUATOV TOL VITOYEVODS GTNANIOV. ATIO TIG LOPPEG SIIAVONG PPEATIKOD GTAdI0V
oL TapatnPRONKav 6to omNAao voroyiletar 6Tt 0 VOPOPOPOS £POave PEYPL Kot
22m whve amd TN onuepvy otdoun.

To Tpqupata Tov ornAaiov oLV amokaAHEONKAY ExovV TEPAGEL GTN OPACT TOL
vepov ot (ovn «koateicdvong. Ov  @peatikoi aymyoli mAéov (oynua  7.6)
KATOOTPEPOVTOL OivovTag T B€0M TOVG GE HOPPES TOV OMUIOVPYOVVTOL OTTd TNV KOTH
Baboc draPpwon. MapdAinia, VTOYEVH] TUNHOTO TOL GTNAIOL ONULOVPYOHVTOL KATW
amod T otdfun tov VIpoPdpov opilovta amd SwwAdpato pe HoS, ommg £6eiée m
avaivor| tovg (PAEme TOUEG).

Yyna 7.4 Teproyn peyioctov KotoppsOce®v (TRpa Tov
KEVTPIKOV ay®yov). Mg Béln onpsidveron n Kivion tov
EKOTEPMOEY TOV PYLATOS TERAYADV.

Tyfqua 7.5 ®oxoe1d0vg S10TOpNG Ay®YOS TOV £l TEPAGEL 6TN
{ovn katgicdvong (Préne 6y.3.9)

Typa 7.6 Zoppetpikoc aymyoc wov £xgn
nepacel 6t (O Kateiodvong (Préne oy.3.9,
6£).40)
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O Kevtpikdc aymydg mAéov epocov mépace otn (mvn kateicdvong kot £xet
ekkevolel mpog oamd vepd. Avty m ekkévoorn odnyel oe  KoBEGTMOG
Katoppevotyevolg popeoroyioag (BAEEBANOIIOYAOX 2003) agol o Tory®poTo
Kot M opoen xévouv uéypt kot 35% tng avtoyng tovg (ue Pdon v apyn tov
Apyundn). XZto  kévipo ToL  aywyold (mEPLOY UEYIOTOV  KATAPPELGEWMV)
ONpovpyoLVTAL dOUOL KATAPPELONS OO TN GLYKEVIPMOOT] TELAXADV TOV KOTAPPEOLV
(oynua 7.4).

H votiodvtikn cuvéyeia Tov keviptkol aywyold dlokoOmTeTOL amd TN Opdon evOog
uetomtotikov prypatog (280°/60°). To piyuo avtd eivor n attio dSnuovpyiog g
Bapabpmdoovg 16660V ToV GTNALOV.

uepo udévo to SLTIKO TUNAHO. TOL omnAaiov (meployn €16650V, KEVIPIKOD
aymyol peyiotov Katappiuoemv Kot onnAatodepdtov) Bpioketar o palo popuipmv
LE GUECT] EMOQPN HE TO EMPOVEINKO KAPOT VM TO OLTIKO (MEPLOYES OPOYOVITDV,
yaapiog kot Aafopiviov) Bpicketon kbt and yvevsiooyiotoibovg g Ielayoviknig
Covng (PAére yemAoykd xaptn omniaiov).

Ewdwd n meproym tov onniaiofepdtov tpo@odoteitarl pe vepd amd vrepkeipevo
yeipoppo. Ta avavtt tov yxeydappov Ppiokovtal 6e mEPLOYES POPEIOAVATOAKE TNG
€10000V TOL OomnAaiov pE yvevolooyloTOMOOLS. XTto onueio TG EMAPNC
YVELGLOGYIGTOAMOOV-PapUAP®Y TO VEPO TOL XEWLAPPOL YAVETOL GTO VIOYELD KOPOT.
Axpipog oto onueio avtd vrdyea PpiokeTon N TEPLOYN TOV GTNANODEUATOV TOV
ommAoiov OOV TapATNPEITAL VIOV GTOYOVOPPOT EIKA GTO POPELOAVOTOMKO TNG

Tunpa, 6Tov dnuovpyeiton KoTappayING.
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8.MkpoxkAripa Xrnioiov

Ta xopoTikd omploie AmoTELOVV YM®POLS OOV avamTOcooVTOL 1IAL0VGES
ovvOnkeg Oeppokpaciog, vVypaciag kol cOOTACNG 0EéPO GE OYECN UE TO YLUP®
e€mtepikd tovg mepPdirov. H koatakdpven Oeppofabuido (~0.5°C/100m) moriéc
Qopéc dev woyvel. H {ovn kateicdvong yopiletal oe empuépovg (dves avaioyo e TIG
SWKVUAVOELS TV KAUATIKOV Topayoviov, o€ opobepikn] kot etepobeppukn Cmvn
(LUETSCHER & JEANNIN 2004). H etepobeppuxn {dvn emnpedletol omd aAlayEg
TOV KMUOTIKOV ouvOnKoOv g emedvelag tov ommAoiov oe ovtifeon pe v
opoBeppux.

To omlato g Melocotpumag Exel TAov mepdoel A0 ot OV KaTEIcILONG.
To dvtikd Tuquo avikel otnv etepobepuikry {OVN €V TO OVOTOAMKO OV
opoBepukn. EmmAéov mapotnpeiton pio {ovn petdfoaong peta&d opobepuikng Ko
etepobepukng Cdvng 6mov ot aAhayég eivarl PETPNOUEG OAAL TOAD WIKPES. TNV
opoBepkn Covn mapatnpeitar otabepn Beppokpacio ~17°C kot oyeTIKn vypAcia
100%. Xtnv meproyn g €16650vV 1 Beppokpacio aEPOC KLUAVONKE KATH TOVG UNVEG
dePpovdpro-Mdaio and 9,1-13°C eved tov metpdpatog and 9,3-13,3°C. BAémovpe
ONAadn kot wWwitepa ota ypapruata Beppokpaciog 6tL 0 aépag emnpedletol omd v
Oepuokpacio tov metpopatog. To 0 mapoatnpeitol Kol OTIG UETPNOELS GTOV
KevIpikd  oy®yd  (Tagpa=10,8-12,8°C T, =10,5-12,8°C). H mepoyn tov
omAioofepdtov av kot PBpioketon ot petafotikyy Covn emnpedleton amd TNV
Kateiodvon Tov vepoL Tov Yewdppov. H Beppoxpacia katd tovg uiveg PePpovdpro-
Médio wopaiveror and 12,3-13,7°C ko 1 oxetikr] vypocio eivar 100% eved pe v
€16000 vepol oto BdAapo perwveton péypt ko 93,5%. H péon emoia Bepuokpacio
¢ meproyns e Kpavidg eivan 13,74°C (MANAKOZX 1999 yio to étn 1974-93) ko

OVIYLEVT HLEGT] ETNON GTNV TEPLOYT TOV omniaiov glvan ~15,4°C.
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2mv opoBepukn OV KOl GUYKEKPUEVO OTO VOTIOOVATOAMKO TUAUO TOV
AapopivBov 1 Bepuokpacio avépyetor puéxpt kot 2°C mapandve eEartiog g {Opmong

TOV OYKOV TOV TEPITTOUATOV TOV VOXTEPIO®V. Xg avTd TO GNUEI0 TOPUTNPOVVTOL KO

O1 6VYKEVTPAOGELS
0oV CO; (% k.0.) 671G
EMPEPOVG TEPLOYES TNG
Mehmooo6tponag.
Kopaivovran amé 0.03 émg
0.25% k.o0.

o vynAdTepa mocootd CO; (0,22% «.0.) v 6TO VTOAOTO Ol GLYKEVIPMGELS K.O.
tov CO; wxvpaivovtar omd 0,04% (mepoyn eoddov) péxpr 0,09% (meproyn
APAYOVITOV).

Téhog petpnnke m e&atuon oe meployég tov omnAoiov KOTA TOLS UNVES
Aexcéuppio émc Defpovapro, 6mov Ppédnke V=0.13 (mm e&atulopevon vepod/pépa)
omv mepoyn twv orniatobepdatov, V=0.19 ctov kevipikd aywyo ko V=0,05 otv

TEPLOYN TOV UEYIOTMOV KATAPPEVCEMV.
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9. LZYMIIEPAXMATA

» H Mehloootpuna KepaloBpdoov omotedel T SNUOVTIKOTEPT YVOGTH LITOYELN
KOPOTIKY] HLOPPN TOL KapoTikoy cvotnuatog e Kpavidg Ehacoovac. To omyiato
dwvotyetal og pdppapa e ovveyovg avlpaxikng oepdg g Kpovidg, kaivmrtet
éxtaon 0,06km® kot éxet GUVOMKO HAKOG XOPTOYPOPNUEVOV Sdpdpev Tepimov
2103,6m. To vyoueTpo otV MEPLOYN TOV GTOUIOL TG €100d0VL givar 299m evd 6to
eomT1ePKO TOV POAveL oe PBdbog péxpt kat -47,3m , dnAadn o€ amOAVTO LYOUETPO

251,7m, 6mov GLVAVTATOL 1] GTAOUN TOV LIOYELOL KAPSTIKOV LOPOPOPLN.

» H Meloocotpumo amotelel KUpoTIKO VIOYEVEG GINANLO, TO OTOI0 £YEl TEPAGEL
and TN QPeaTikn @Aacn ommiaoyéveong otn (ovn kateicovone. H vmoyevig
TPOEAEVLGT] TOL OMOJEIKVVETOL OO TIG EVOMOUEIVOVGES HOPQPEG OdAVONC KOt
avATTVENG TOL omnAciov, TO oTMAooOEpaTO YOWYOL KOl OO TOV EVIOTMIGUO

ocvykévrpwong HoS otig AMpuveg Touv onnaiov.

»  Amoteleiton amd Evav KOPLO KOPOTIKO OywyO, TOL LIOKELTOL GE KOTAPPEVGLYEVN
popeoroyia, kol empépovg Aafopvlmon tunuota. To kabBeoctd ™G KaTAppELONG
TUNUATOV TNG 0POPNC EMNPEALEL aKOUN KOl TO ETUEPOVS OLEVPLUEVO TUNLOTO, TOV

KOPLOV Ay@yoL SMUIOVPYDOVTAG LEYAAES 0iBovGeg 6GTO GTTALO.

» H popen tov omnlaiov kot 0 tpdmog d1dvoiEng detyvouv OTL 1| GINAGLOYEVEDT
aKOAOVONGCE TIG EMKPOTOVGES TEKTOVIKEG OOLVEXELEG. XVLOTNUHOTO SUKALGEWV,
UETOMTOTIKA pryHoTo, KOOMS Kol PYUATO OTOKOAANONG SL0OPALATICOY GTLOVTIKO
pOAO GTN SLOUOPPM®ON TOV VIOHYELOL KAPOTIKOL GLOTAUATOC. Toco n opildvtio 660
Kol 1 kotd fa0og enékTaoT TOL LTOYEIOV GLOGTHUATOS OOMYNONKE ATO TIG TEKTOVIKECG

OGVVEYELEG.
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» H ommlawoyéveveon g Melocotpumag apyilel 0tav dtodlduoto ovepyOUeEVo amd
10 BaBog v meTpoudTOV gumAiovtilovy Tov VOpoPopo pe H,S. To minbog twv
OCVUVEXEIDV KOl Ol WIKPEG KAIGES TNG OYoYTOTNTOS 0OMNYeEl OTNn oYedOV emimedn
avartoén tov omniaiov (Caves with mixture of phreatic and watertable leveled

components).

» H avantvén tov ommAaiov kot 1 TpOTN TEPIOOOC NWOYEVESNG TOV KOPGTIKMOV
ayoyov oxetiCeton pe tn onuovpyia pog pnéryevoig Lavng o1evBuvong BA-NA, evog
kavovikod piyuatoc (305-332/75, CLAR). O kbplog aywyoc tov omniaiov (wepioyn
KEVIPIKOD Oy®myov, WEYIOTOV KATUPPEDCEWDY, VOTIO TUNUO TEPLOYNG UPUYOVITOV)
oynpotiotnke TopaAinia ce avtn t (Ovn eved avartvydnkav aywyol mapdiinia e

ovTtov.

» Mo de0tepn OpAdH YYDV UE HIKPOTEPEC OLOGTAGELS ONUIOVPYEITOL EXOVTOG
oevbivoelg A-A kar BBA-NNA (meproyn yoAapiog, BOpelo Tuua TEPLOYNG opaym-
vitdv). H emapn tov papudpov pe Toug yveuolooylotorifonvg mov mopatnpeitor 6To
VOTIOOVOTOAIKO GKPO TOV OTNANIOV ATOTEAEL OVOGTOATIKO TTOPAYOVTO TNG GUVEXIONG

NG KOPOGTIKOTOINGNG.

» To pnyuo g €16600V aVNKEL GE VEDTEPO TEKTOVIKO KAOESTMS EPEAKVOUOD TNG
TEPLOYNG MOG KOl SLOUKOTTEL TI GLVEXELD TOV KEVIPIKOL AY®YOL €V KOPEL Kol Ta
KOPNUOTO GTNV EMPAVELD, TOV LOPUAPOL GTNV €16000 TOL orniaiov. Opoimg kot To
prypa. pe ototyeia 262/85 oto avaTtoAIKA TNG TEPLOYNG TV LEYIOT®V KATOPPEHCEDV

aPOV TOAD HKPO POAO £XEL OLOOPAUATIGEL GTN GINAALOYEVEDT).

» H omnlaioyéveon onuepa cvveyiletan mbavd otn epeatikny (ovn, KAto and v
EMPAVELDL TOV LOPOPOPOL opilovta AOY® TNEG OPACNS TV VTOYEVAV OLOAVUATOV.
[Tavo and v emedvela avt) dpovv ot dadikaciec ™ Lovng Kateicdvong. Ot maiiol
epeaTikol aywyol mAéov KataotpéPovial divovtag tn 6¢om T0UC o€ HOPPEC TOV
dnovpyovvtal amd v Katd fabog dtappwon.
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Tectonic conditionsin the speleogenetic process of M elissotripa cave
in Kefalovriso of Elassona (Central Greece).

Melissotripa cave is located in Larissa prefecture, 2,5km southwest of
Kefalovriso village and 12km west of Elassona city. The entire cave
system is developed in the neritic carbonate “Kranea unit”, over which
ophiolitic bodies and the Pelagonian nappe were thrust during the Alpine
orogeny (KILIAS & MOUNTRAKIS 1987). The kranea karstic area
starts its formation during the end of Oligocene. It covers an area of
90K m? and 1850m thickness. The large spring of Kefalovriso, which is of
overflow type, is formed by the northeastern edge of the afore mentioned
karst system and isits only discharge point (MANAKQOS 1999)
The entrance of the cave (N39°52'40", E22°02'57” UTM 34N, WGS 84,
alt.299m) forms a 14,6m shaft starting its developing at marble’s debris
for 53m and continues at a fault zone inside the marble mass.
Melissotrypa can be conveniently divided into seven segments:

e Theentrance
The main karstic pipe
The speleothems area
The maze cave area
The galery
The breakdown area
The area of aragonites

More than 2000m of passages and chambers were mapped. All the areas
are characterized of breakdown morphology, more or less and stop their
widening in the marble’s normal faults. Some of the faults were found at
the cave's surface too.

Melissotripa cave has developed under water table from ypogenic
solutions following the main tectonic discontinuities. Joints and faults are
the planar breaks that have served the principa structural guides for
underground flows. The area’ s uplift leads the phreatic formed cave to the
vadose zone where the phreatic tubes are destroyed under the air filled
corrosion phenomena. Speleothems such as stalactites, stalagmites,
columns, flowstone, cordloids, frostwork, boxwork, cave blisters,
powder, pearls and helictites are found in Melissotrypa' s great chambers
and big corridors.
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10. Hopaptypa
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|Sample identification: MB1

AKTVOYpOQIKEG AVOADCELG

Z4-Hay-20B6  9:39

4908 IG - !
Y 2 .
| Major mineral: Gy=gypsum |
[counts] Minor minerals: Ca=calcite
3688 - Arag=aragonite
2588 -
1688 gy+Ca
1 gy Oy+ea
988 -
488 - & o
4 ay
o |\ ¥ ay N ‘gy '3
108 gy| N3] haYay ay|lav gy
4 ca
L= B oo o I R
a 18 Z8 38 48 1] 6BA (°ze
HB1.RD

Agiypo MB1: Zanlowo0spa amo meproyn yoropiog
Arag:apayovitg, Ca:acBeotitng, Gy:ydyog

Sample identification: HBZ

24-Hay-2RB6 18

AL Ca —
Loountaiy i ssoesshiip it TS
2508 4
1688 - s
988 -
ca
188 @ ig
ca .
= [l
188 - m A t ' ' |
Arag
B T T T T 5 5 T T
a 18 28 gL 48 58 6BA
HEZ .RD
I
Agtypa MB 2: Tpfqpa To0 poppdpov amo Ty TEPLox] TOV dpayOvITOV

[counts]
ZAZ5

625

488

225

Z5

HE3.RD

1688 -
1225 4

988

188

Arag:apayovitg, Ca:acfeotitng

. Major mineral: Ca=calcite
Mineor mineral: Arag=aragonite

B-May=2006. 9:51

ca

4 ca ca

Agiypa MB 3: Tpipa tov poppépov amd 1o e£@tepikd Tov orniaiov

Arag:apayovitg, Ca:acfeotitng
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|Sample identification: MB4 25-May-2806 9:55

[counts] - R —r e
arag Major mineral: Arag=aragonite
988 - Arag Minor mineral: Ca=calcite
625 1
arag
arag
488 - arag *ca arag arag
arag | +ca
L=
4 [
o arag @
225 1 E?
i ! 1| 1%
= |
188 L) Elll o
arag > ‘ all =
4 ca = | w
@l e ca
25
LT i . e o e B e S T o e e o L RIS
H ia e ] 38 48 58 (2] ["zZe
WB4.RD

Agiypa MB 4: Behovosidés 60660UATORO KPUOTAALOV (TEPLOY] OPAYOVITAV)
Arag:apayovitg, Ca:acPeotitng

H oxtwvoypagikn e&étacn (XRD) yio tov Tpocdiopiopd TV OpLKTOV (ACE®V EYVE UE
neplOlacipetpo  aktivov-X tomov  Philips otov  Topéo  Opuktoroyiac-Tletporoyiog-
Kottaopatoroyicg tov  Tunpoatog Tewioyiog tov  Apiototeheiov  [lavemotnpiov
®eccarovikng.



Metproeic Textovikdv Acvveyeidv (Empaveiakd Xtovyeio)

o010 Ecmtepikd g Mehocdtpumog 18/19-3-2006

[TapatiBevion o1 Moteg TV HETPHGEMY Kol TO. POOOIIAYPAULOTE TOPOTAEEMY TOV
TEKTOVIK®OV OLGVVEYXEUDY OV UETPNONKAY GTO £6MTEPIKO TOV GTNANIOV

AigvBuvon | KAion (°)
KAiong (°)

6 87
5 89
86 52
86 52
85 55
5 90
11 90
11 88
202 85
10 82
8 85
178 73
357 73
8 85
182 60
81 55
92 81
280 80
218 55
28 80
298 70
128 80
242 75
65 65
202 85

Notwoavatolkn Ilepioyn Apayovitdov

95



6 89
5 89
5 89
11 80
11 80
11 80
11 80
12 88
12 88
11 88
8 75
8 75
8 70
2 70
3 67
3 70
3 70
2 70
2 70
130 90
130 90
130 88
128 88
130 88
118 48
118 48
118 50
118 48
342 82
342 82
343 82
343 82
343 80
248 54
248 54
248 55
248 55
357 85
357 85
357 80
357 80
356 80
58 70
58 70
322 70
10 80
358 87

Bopewa Ieproyn Apayovitov
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332 85
332 80 Notwodvtikn Ileproyn Apoyovitmv
330 80
336 90
336 89
218 78
218 78
308 85
308 70
355 70
86 45
31 45
31 41
31 40
3 79
3 79
5 85
10 85
10 85
8 85
8 85
31 40
228 85
305 85
302 85
302 85
8 85
226 72
120 85
268 89
270 89
270 89
232 89
232 70
112 70
112 75
330 75
332 75
333 75
260 75
246 89
246 80
12 80
10 80
110 76 330 75
115 65 4 80
345 85 4 78

97



287 78 Bopetog Odrapog Ieproymg Meyiotov Katappedoewmv
287 75

18 85

18 82

0 82

0 75

189 90

189 85

120 85

69 76

290 38

10 85

10 85

10 85

6 80

6 80

5 80

10 80

262 85 . . , , ,
61 a5 Noétioc Odrapog [eproyng Meyiotov Katappedoewv
261 85

262 85

160 85

148 88

148 90

151 90

151 88

162 90

162 88

162 80

127 80

127 65

127 85

78 82

62 55

62 62

162 62

342 85

330 80

330 75

341 75

76 88

75 88

341 75

296 68

65 75 0 89 32 89
0 85 261 89 300 75




172 40
0 70
255 70
255 65
255 65
230 65
230 70
260 70
0 85
5 80
5 87
5 85
5 85
2 85
179 85
179 90
175 90
180 90
180 65
90 40
341 70
261 65
305 70
125 48
230 85
320 60
320 60
340 85
320 60
261 60
320 60
320 60
320 60

[Teproym Tarapiog

[Teproyn Kvpiov Aywyoo
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280 80
340 90
340 89
65 67
59 85
59 80
322 80
320 80
320 70
328 70
280 89
340 89
60 80
328 80
320 80
135 88
138 88
45 88
332 90
152 88
242 88
332 75
98 75
98 85
150 85
158 70
285 65
276 55

[Teproyn ZmanAaiobepdrov

[Teproym Aapopivbov

[Teproym Elc6d0v
[Teproyn Aapopiviov
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Metproeic Tektovikdv Acvveyeidv (Empaveiakd Xtowysio)

And 10 EEmtepikd g Mehoodtpumag 18/19-3-2006

[MopatiBevtor o1 AloTteg TV UETPAOE®V KOl TO, POSOSIAYPALLUATO TOPATAEEDV TMOV

TEKTOVIK®OV ACLVEYEUDY OV HETPNONKOV EEMTEPIKA TOV GINAMioOV

AiguBuvon | KAion

KAiong (°) )
195 55
226 60
290 60
322 67
100 85
280 75
148 30
300 60
235 60
280 60
280 60
235 70
285 55
180 70
242 75
82 70
285 70
50 58
10 35
210 85
218 75
8 55
263 70
285 75
250 60

[Teproyn Eic6o0v

Avtikd g Eto660v
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[Teproyn 100m. amd v gicodo pe alipovbio 201°

[Tave amo v [eproyn Meyiotov Katappedhoemv
(160m. amd v gicodo pe alyovdio 201°)

254 75
254 58
155 80
140 20
155 80
325 75
254 70
211 55
331 60
285 70
315 65
215 55
250 80
345 70
258 60
30 85
218 80
290 50
318 80
301 70
229 80
324 60
295 60
178 88

8 70
270 82
268 78
345 75
250 80
318 80
301 70
229 80
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[Teproyn oyrotoribov téve and to Aapvpivbo

[Teproyn Bapabpddovg Omng

158 90
161 85
161 86
252 88
230 88
230 80
240 80
240 88
240 88
160 85
162 90
162 90
230 90
230 90
158 90
158 85
240 85
315 35
81 70
312 85
88 85
50 85
43 85
275 65
50 75
50 85
310 45
312 50
232 80
122 85
72 88
60 80
315 80
334 80
318 80
318 75
59 85
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[Teproym 144m. amd v gicodo pe alipovdo 221°

;
argest petal 200 Values|
argest petal 28 % of all values|

Strike Direction: 10.0 ” classes|

[Teproyn Xeywdppov

60 87
80 80
232 70
340 70
348 48
80 89
280 78
235 80
328 75
238 70
350 75
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Xpovoroyikog KaTdaroYoS EPEVVAOV 6T1] MeMoooOTpLTTO,

1995 - 03 - 26 Avaxdioym tov omniaiov omd Tpelg Koroikovg Tov Kepalofpdoov
1995-04-19 Avtoyio and v Egopeilo Znniaoroyiog — [TadaoovOponoroyiog
1995-04-24 Amootol) ZITEAEO o710 omfhaio (Kopmidnpng Anurtpn, Mapng I'epdopog, Péving Biktopog)

1995 - 10 - 30/31

Avtovyio tov [Noavvoroviov Baociin (yemwAidyoc), ITovAnuévou Tmpyov (yemAidyog) kot Ayovpidn Xpnotov
(apyoordyog) vroriniovg g Egopeiag Znnd.ITodatoavop.

2003

Ymiaoegepevvnon ZITEAEO

2004 — 04 - 28

E&epevvnon tov oaniaiov amd v Etaipeio Zaniatoloyikdv Epguvav Oecooriog «o Xeipmv»

2004 - 05 - 28-31

YmanharoeEepevvnon ZIIEAEO pe ovppetoyn E.TTA.XITH.B.E. Emkepaing Koviapn EXévn (Amooton
ovvéyong g eEgpedvnong Kot OAOKARPOGNG TNG XOPTOYPAPNoNC)

2004 - 12 -18 Exnaidevon vémv ommiatoddywv oto omhato omd v E.Z.E.0 «o Xeipov» Yrevbvvog M.
Boa&epavomoviog
2005-07-29 ‘Evapén yewldoyikng yoproypapnons oto omiiaio (M. Ba&epavomoviog, M.

Mvuterétong, Av. Baociielddov, Avt. Tolavaka, Apc. Kootapéing)

2005 -11-12/13

Exnaidevon véwv onniaioAdywv 6to ornioto ond v E.X.E.0 «o Xeipov».
YnevBvuvoc M. Baeavoroviog (pwtoypdenon-yaptoypdenon-tomodétnon
LETPNTDOV)

2005-12-11/12

dwrtoypdenon — yaptoypapnon. (M. Ba&eBavoroviog, N. Zapiddkn, A0.
Movlag, Aun. Audtn)

2006 - 02 - 04 Ddwtoypdenomn — xapToypapnon — LETPNOELS acvvexElmV. (M.
Ba&eBavomovroc, Xp. [1évvog, Zt. Zayaprdong, X. ['kapiaodvn, P. Ianna,
HA. ITéptoiog, B. Makpionc)

2006 - 02 -19 Ddwtoypdenomn — xapToypPAPNoN — LETPNOELS acvVEXEW®V Kot e&dtons. (M.
Ba&eBavomoviog, Xp. [amavimviov, HL. Mottdkn, Avt. Tolovaka)

2006 - 03 -05 Ddwtoypdenon — yaptoypapnon — uetpnoelg acvveyetmv. (M. Ba&eBavo-

novlog, Avt. Tolovaka, K. Bovla&dakn)

2006 - 03 -17/18

Ddwrtoypdenon — yaptoypapnon — uetpnoelg acvveyetmv. (M. Ba&eBavo-
novlog, Avt. Tolavaka, M. Maudpa Enapyoc EAacodvag)

2006 — 04 - dwtoypdenomn — xaptoypapnon — puetpnoelg acvveyemv, pH kot CO,. (M.

07/08/09 Ba&ePavomoviog, Xp. [Tévvog, K. TToAvdmpomovrog, X. Anovoiong, N.
Tovykiphong, B. BAdyog, HA. ITdptoioc, 1. Zayapraong, Avt. Towovaka,
Y. Mratidvng, Ayy. ZuwAov, I1. [Tiokoving, N. Kootapéin, B. Zovka, )

2006 -05-21 dwtoypdenorn — LETPNGELS ACVLVEXEIDV TEAELTAIEC Tapatnpioels. (M.

Ba&eBavomoviog, B. Zobdka, B. Kokkdla, A. Bepdvn, Avt. Tolovaka)
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