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EIZAMQrH Flysch ~ ®Aooxng
H EAMGSa mapouoidlel o oOvBetn yewhoyikr Sopr pe peydAn mowiAie oYNMUATIONGY GMOTEAECHX TNG Eocene Hwkawo W E
yewhoywrc wropiag ke efMEng tng. Xwpiletol o womkée {uiveg (yewtektovikéc) dmou n kdBe pue
ouviotaton and opopévn otpwparoypadiki Sudtafn twy netpwpdtwy e, and Wuitepoug AMBoAoywolg S

Transitional Beds
MetaPoarixd orpopore

XOpaKTpeS KoL TEKTOVIKY oupnepidopd ,otoela mov eSaptaval and Tny nohaoyewypadikd tng Béon.

Ou eMnvibeg opooeipég Bewpeltal ét anoteholv TUAMS Tou aArukol opoyevols (AATKA opogewpd), mou

nepAaupavel opocelpés mou exteivovtal and tnv lomavia éwg Ta Inohdia. Aaxwpilloviol o8 EEWTEPLKES KAl

eowTepKES Adyw Tou oL ong efwrepikés exbnlwbnke povo pa kOpLe opoyevetkr ddon, n Al ko katd T

Sudprewa ekdidwong e Sev napatnpridnke naloteldnTa.

Ou sfwrepikés eAnvibeg SnuoupynBnkav katd tn olykpouon twv nueipwv Adpwrig (MkovtPdva) kat

Eupaoiag kabwg ko pkpdtepwyv MBoodapkwv mhakuv nou napepBddloviay petafd toug (Amodhuwa,

Nehayovikr, Poddnng), evid n odykpouon npaypatonouiBnke petd tnv katafoBion tov wkeavol tng Tndlog

(rov Bplokétav oto MeCOYEWKS XWPo) oG apxéc Tou loupacikol. XapaKInplotikd toug elval n ouvexng

unpatoyéveon kaB' 6An tn Sidpkewa tou Megolwikol £we Kol To TEAoG Tov Hwkaivou. 1o Hwkawo dpxloay oL

OPOYEVWETIKES KIVAGELS ToU elyav oav anotédeopa o oynpatopd twy efwiepuav ENnvibwy opogeipuv.

To naykéopo yewndpko UNESCO XehpoU-Boupdaikol Pploketanl otn Popewx Nedondvvnoo 100 km and tnv

Nétpe ko 200 kmn and v ABhva evid katohapPdver éxtaon 647 kmi Ito yewndpko anaviwvool 3

yewtektovikeg {oveg, g TpimoAng, tng Nivéou kot n QuAkiki-Xehafinkr oepd (Apvag). Zuvavdpe toug

MapaKdTw YEWAOYIKOUS OXMHATIOHOUS :

+  Metapopduwpéva netpwpata {wvng Quilrwv-Xahaltwy (oxiotddibol, puldites, yaralites)

+  Iynuatopols tng {wvng TpinoAng mou nepiapPdvel ta ndawtswkd otpwpate Tupol, v avBpakwkr
akohouBia kal to dAUoKN (ndaroTewakd netpwpcta acfeotdhbol, Sohopiteg, dALGXNG)

* OAn ) orpwparoypadki evotnta g Lwvng Nivbou (pAdoxns, aoBeotdhbol, padiokapiteg)

+  Metahmwd dipora Neoyevols kot Tetaptoyevols kaBug kol olyypovous adhouBuakols oynpatopois
(kpoxkohomayr, pdpyes, Pappiteg, yviteg, dpythow nnhol, dupoy)
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INTRODUCTION | Flysch-®Aooxng
Greece presents a complex geological structure with a wide variety of formations as a result of its geological
history and evolution. It is divided into geotectonic zones, each one consisting of different rocks with particular
lithological and tectonic characters depending on its palaeogeographical position.

The Hellenides orogen (mountain range) is considered to be part of the Alpine orogen, which includes
mountain ranges from Spain to the Himalayas. They are separated into external and internal due to the
development of only one major orogenetic phace in the area of the external Hellenides (Alpine orogeny) and
the absence of volcanicity during its development.

The external Hellenides developed during the collision of the African and the Eurasian plates and some minor
lithospheric plates that existed in between them (Apoulia, Pelagonian, Rodope) as well. The collision has
developed after the subduction of the Tethys ocean (that existed in the Mediterranean palaeogeographic
area), during the Lower Jurassic. They are characterized by continuous sedimentation throughout the Mesozoic
era and until the Eocene, when the Alpine orogeny started. As a result the external Hellenides were finally
developed.

Chelmos Vouraikos UNESCO Global Geopark is located in N. Peloponnesus, Greece, 100 km from Patras town
and 200 km from Athens. It occupies an area of 647 km2. Three geotectonic zones can be found in the area of
the geopark: the Gavrovo- Tripolis zone, the Pindos zone and the Phyllites-Chalazites suite (former Arna unit).
The following geclogic formations can be found:

+  Metamorphic rocks of Phyllites-Chalazites unit: shales, phyllites, quartzites

+ Tripoli zone formation: Tyros volcanic rocks, carbonate rocks (limestones-dolomites) and flysch

+ Pindos zone formation: flysch, limestones, radiolarites

* MNeogene and Quaternary post alpine sediments and Holocene alluvial sediments: conglomerates, marls,
sandstones, lignites, sand and mud sediments.
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i m dpog XE?q.‘léc, oE opwué,va U‘nueia ato ¢up:iwt Tou Bo}upa‘ixm‘: Kot avamiux'é Gutamos mofadytes
= 5 Ka E:um:a Tou motapol KpéBn. nap‘mnpouvrm ro)unoBu’Bpo g auepc’txlan s Y R i P
% — osipds Snhadn ta otpwpara Tupol, n avBpakikh CEPAE KOl TC CTPUMOTE ww t’YSOh . . 2 g ghon)
o o $AOoEN. z & AdoXNG Zavn Nivéou g E ‘
E]J % 1. Tat otp@pata Tupol: N NALCTEWIINHATOYEVHS GEPd TwY oTpwpdtwy Tupol 8 ‘§ Nepthapfdvel nehayikd, avBpoKIKG Ko UPLTKG pe evBIEoTPWOELS gé
2 nAkiag Avw Naialolwikol-Katw Tpladikol, Sopeitar ané evahhayég o 3 Khaotikev dapdtay, Ta onole anotébnkav o Pubid alhaka, g‘;
oTpwpdtwy GUAMTOY Kat oxwoTtoABwy, aoPectohiBwy, Sohoptdy, YappThy z2 mbavérara ﬂupmn.’\n’ He TV tadpo Tou wKeavoD e Tneﬂfac. o1 2z
kat expniyeviv netpwpdtwy. Ta otpwpata Tupod napousdiouvy xaunhol Transitional ﬂowumcs_vpa‘b‘:mt' OPl(Wl'_EC NG EevotnTag g ,nwﬁou Evan gé
Baduol petapdpduwon kol Swkpivovral and autd tng evétntac GuAMTOY - e padiohapireg, Tiptorog ¢3\UUJ{I"IC_ , Gvw KP"'I“?“"'- MBEUT?MBN- 83 Kalamyi formaton
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Gavrovo- Tripolis zone napatnpeital petdfaon Avw Kpnubwwy acPeotohifwy mpog § | | &
This zone consists of neritic (shallow marine) limestones of Upper Triassic to otpwpata pAdoxN. Kerpini Conglomerate g m §
Upper Eocene age. They were deposited on a platform of the Tethys Ocean along Itn Lovn Nivbou Bpiokovran oL yedwtonol 2, 3, 6, 7, 8, 11, 12, 13, gﬂn:-‘"mﬂﬂm‘;'m“"“ é environment) =
the continental margin of the Apoulian plate. The rocks of this unit can be found 15, 16, 20, 24, 27, 29, 33, 34, 39, 40. Kpoxaromayn Kepmviig g § Kpoxahoniayi S
on mount Chelmos, in certain locations of the Vouraikos gorge and along Krathis : %ﬁmwm g S mm, =]
o 2 river. Mare precisely, Tyros beds, the carbonate rock sequence and flysch Pindoszone o . pan) z 7 )
B X formations can be observed. The rocks of this unit have been deposited in a deep trench running gl = g 4 g
@ o Tyros beds: The volcanosedimentary Tyros layers bear an age of Upper 02 parallel to the Tethys ocean. They are carbonate and siliceous with @ §K: °w;mp“'“ < gn c
& > Palaeozoic to Lower Triassic. They consist of alternations of phyllites and shales, a E intercalations of clastic sediments. Pindos zone consists of §2(W"3mr&mnilﬁl S5z g
30 limestones, dolomites, sandstones and volcanic rocks. Tyros layers are not highly = a radiolarites, flysch deposits, Upper Cretaceous limestones, 5 © Aupvoia KahaBpmay { ]
metamorphosed and this is why they are different from the ones of the Phyllites- 30 transitional flysch and flysch deposits. These sediments are 4 ;‘MMWQ ¢ =
Chalazites formations. scattered throughout Kalavryta area. They underlie the Quaternary 2 8 a2 :
Carbonate sediments: These sediments have been deposited in shallow marine sediments. The oldest rocks of this unit are of Triassic age and they §g b §gg i
environments continuously during the Mesozoic and until the Upper Eocene. consist of clastic sediments that underlie limestones. During the 2 2 Coganenies 3-., b
They are rich in fossils. Middle to Upper Triassic dolomites and dolomitic Jurassic and the lower Cretaceous limestones followed by 3 < fammkpok o] B CEFER
limestones can be found. radiolarites were deposited. During the Cenomanian-Touronian the "
oo Flysch formation: The deposition of flysch started in the Upper Eocene and lasted first flysch deposits were deposited. The afore-mentioned
» X until the end of the Oligocene. After that point these layers were uplifted and radiolarites  evolved to clastic horizons. During the Upper
23 folded. They underlie Pindos zone and post alpine formations. They consist of 0o Cretaceous thin to middle platted pelagic limestones were
o alternations of sandstone and marly layers. The carbonate rocks of this zone 0= deposited, while during the Upper Maastrichtian- Eocene the
S evolved to the flysch formation upwards. The thickness of these layers is greater 23 limestones evolved into flysch. Metahnikol oynuatapol
at the west, far from the area of Chelmos. ro Geosites 2, 3, 6, 7, 8, 11, 12, 13, 15, 16, 20, 24, 27, 29, 33, 34, 39, Ou petakruol oxnuaucol, oy mepoy| avanmboooval Kat KaTaVEOVTAL OF ua VeV
Geosites 1, 11, 13, 14, 25, 26 and 35 are located on the rocks of the Gavrovo- 40 are located on rocks of this zone. SeBuvon ABA - ANA, napdMnha pe tov KopwBiaks k6hno. H kbpua avdmrugr toug eveoniletal
Tripolis zone oz TPElg AFKuVEF. oL onoieg, and TekTovikig dnodng, anoteholv TeKTovikdg BuBiopara. O Tpelg
oUTEG Aekdveg siva:
< A) H Aexdvn twv Kahafplitwy, mou avantdooetal oto voTlo Tuiua. O petodmiké anobéoels tneg
g Aekdvng kahtmrouy acOpdwve o ahmkd dipate tng evotnrag Niviouv kol o pepkés Béoelg
g? Quilriki XoAalitkd Zewpd avatohkd ta WApata g evétntag TpinoAng. Amotedolvial and evalUCOOUEVE CTPWHOTH
£ H evitnta dudhirv - yohalitwv epdaviletal oto THARA Touw TekTovikol napaBipou Xehpol kol otnv neployr tou Oeveol. Ita katwitepa péhn kupuapyel n napovoia oyotohiBwy kol oTa papyuv, apyihwy ko kpokahonaywy péoa ota onola nepdyovrat Myviteg. H nhukio twv pvaiwy
éﬂ avuwtepa emkpatody otpipara dudllwy ke yodalwwy. Npdodarteg xpovohoyrioew oe {pkdvia £dwoav nhukia katwtepou Nahaolwikol. Xapaktnpuotwd g Quilirwaris Xehalimkng oepds oTpwpdtwy elval Avw Mewokawiki- Kétw NAsiokawvikn.
E: givan 6TL éva THANG TwY OXNHATORMY NS £xouv unootel petapdpdwon oe ouvBrikeg uPniuv Téoswy kol yapnhov Beppokpaouwdv. ZE QUTH Tr) YEWTEKTOVIKE EVOTHTO avijkouv oL yewtonol 17 B) H Askdvny ¢ Bdhtag, mouv avamtiogetol oTo Kevipkd Tpipa. Zs autd to PoBuwopa £xouv
&5 (Aipvn Adar) kan 18 (Z6Mog). amoteBel ipaTe TOTAPOXEMAPPLAS Kot TOTapoMuvaiag $Gaong IoU avanTiosovTaL v oTo
= undpabpo g evotnrag g Nivlou. Ta nakadtepa dhpata otn Askdvn sivat ta kpokahomayn
Phyllites-Chalazites Suite g Kepmwvig kaw n andBeon toug éywve katd To Kéatw NAswdkawo i Méao Niswdkawo. Ta Whipata
{ 3 The rocks of this suite can be found along the tectonic window of Chelmos and in Feneos area as well. The lower part is consisted of shales, while the upper part consists of phyllites and Tou oxnuaTopol Twv Kehafpotwv épouv aroteBel aolpduwve mdvw ota kpokahomayr Tng
g‘ quartzites. Recent datings on zircons provided a Lower Palaeozoic age. The rocks of this unit are highly metamorphosed under high pressure and temperature conditions. Geosites 17 (Doxa lake) Kepruvrig. H nhwia twv dnpdatwy autwy Bewpeital MAgwokavik = Katw MAELOTOKAWLIKD.
ELE and 18 (Solos area) are located on rocks of the Phyllites-Challazites formations. I H Aekdvn tou Avtikol ModawokopwBiakol: amoTEAEL TNV MPOG TO AVATOMKE EMEKTAON TWV
hexaviv KahaPpldtwy kol Bédtag. To undPabpd g eivar kupiwg ol oxnuaniopol g evotnag
N g Nivou ahdd ko g evotnas tng TpinoAng os éva pwpd Tuipa otnv neployr KahaPpitwy-
XeAuog Xehpot. Exteiveton o Gho to PBopew tufpa fwg tnv akti tou KopwBukol Kdkmou. ZImnv
Chelmos TolBASG BoAwur Nupyéki-Mapouotd EAiK . supﬁ‘mpq nspwxr']_éxouu uJ}orsBei‘ UETCATUKE l('r']pum uevd?\ou_ ndxoug T onoia cfné KérTw npog
Teilos valimi Pyrgaki-Mamousia h _n KopwBiakog koAnog, m o MAvw anoTelot{wal ano Juuvmscw!woealc‘tuolsc kat Boddooies qrtoeéuetq“(a?vmm, m-!l\ol.
~ Eliki Gulf of Corinth Kpokahomayr, HAPYES KoL AYVITIKEG OTPWOELS), oxnuatiopools Seitaikwy puubiwy,
\ 2000 TEKTONIKH ESEAIZH MuvoBaldooiee anobéoewg (Aemtéc otpwoelg), oxnuatiopols SlhouPuakiv punbiwy Kol
\ \ \ \ mé 10 A. Tpadiké £we Kat To HOkawo oL meAatoyewypadikol Bohdootes anoBéoelg NMelotokavikdv avaaduibwy. H andBeon twy Wnudtwy Ve Katd o
xwpor twv {wviv aPpoéPou-TpimoAng kot MNivSou amoteholoav THAMAT Avw NMiewokawo-Katdtepo Mielotékawvo.
0 SlabopeTikav BoAdoauny Askaviy. Sipepa n {ovn MaBpdBou-TRUGAEwS, KUPLLIG O yewronol nou nepthappdvouv Tetaptoyev Wipata sival on 19, 21, 22, 23, 30, 31, 32,
avantiooeTal pe v popdn textovikol nopaBipou, ot dva pkpd oxeTikd TRAND . .
2000 avatolikd-votoavatolMkd Tou yewndpkou (6pog XeApde). Ta otpipata Tupol Post Alpine Formations o )
anoteholv 0 nupeTapopduwpévo undBabpo TN Zdvng g TpimoAne, evi n The post alpine formations can be found across a WNW-ESE direction running parallel to the
enadr Toug napouotdleTar Tektoviopévn. . H Zovn g Nivéou elvar enwdnuén Corinth Gulf at the north. They were deposited in three basins (tectonic grabens). These are:
npoc Ta SuTké mévew ot Zovn TaPpoBou-TPUMGAEWS Pe TN popd evog peydhou The Kalavryta Basin (southern part). These sediments overlie uncomformably the Pindos zone
TEKTOVIKOU KOAUMHOTOC Kol KaTahapBAVEL TNV HeyCAUTEPN £KTOON TNG MEPLOXAC formations and Tripolis zone formations to the east. They consist of alternations of marls, muds
TECTONIC EVOLUTION TOU YEWMEPKOU. OL SXNUATIONOL AGY® TNC TAQGTIKOTATAC TOU TOUS XapaKtnpiles, and conglomerates with lignite layers. Their age is Upper Miocene to Lower Pliocene and they
Consequently, during Upper Triassic to Eocene the palasogeographic areas of the Gavrovo-Tripolis and Pindos zones were parts of elval éviova mruxwuévol kot Aemuwpévol. H Sudkplon twy otpwpatoypadikdv have been deposited in lacustrine palaeoenvironments. . o L
different marine basins. Nowadays, the Gavrovo-Tripolis zone develops as a tectonic window, in a small area at the east-southeast opudvtwy eival S0akohn Adyw g vtovng ahnurig napapdpduwong cAré kupiwg Th_e ValtF Basnf-l (central .part]: sediments of riverine and Iacustrm.e origin have been de:fosﬂed in
of the geopark (Chelmos Mt). The Tyros beds consist the semi-metamorphosed substrate of the Gavrovo-Tripolis zone and their Abyw NG évtovng veotektovikrg Suippning Twv  oxnuatopmv. H Quilakd- this basin during the P""C‘_a"_e to Lower Pleistocene. They °“’"~""_e P'"d"f zone f°’m3"°“5-_ The
contact is tectonic. Pindos zone is thrusted to the west on Gavrovo-Tripolis zone. It forms a tectonic nappe and it spreads to most of Xahafiukr oepd epdaviletal wg tektovikd napdbupo kétw and v {vn ng Ol_dest layers are the I_<erpln_l cons!omer_ates. These were deposﬂ:efl durl_ng the Lower/ Middle
the geopark’s area. As these formations are plastic they are intensely folded. It is difficult to distinguish the different stratigraphic TpinoAng keu n onola gival enwdnuévn Ndvw Te. 0§ nohaoyewypadikr Bon g Pliocene. Kalavryta Basin sediments overlie uncomformably Valta Basin sediments. .
horizons due to the alpine deformation and mostly due to the intense nectectonic faulting. The Phyllites-quartzites suite appears as Bewpeital onpepa o xwpog vt avdpeca otnv ldvia Aekdvn kat Tnv mAatddppa West Palaeo-Corinth Basin: The ba'sin dev!aloped at the north part ‘ff west Palaeo-Corinth basin
a tectonic window underneath Tripolis zone, which is trusted above it. Currently, as its palaeogeographic position is considered ¢ TpimoAng kat n onola Adyw unmoBiBLong Tng peTapopdwOnKE. close. to th? coastal part of the c“":‘th Basin. K'alavry‘!a and Valta‘ Basins dev‘elo[: towards the east
today the area to the south between the lonian basin and the Tripolis platform and which due to its subduction it got H avdntugn twy Neoyeviv Aekaviov éyve oTn cuvéxel otablakd and vétu npog of this basin. These sediments overlie mostly Pindos zone formations and Tripolis zone formations
metamorphosed. Bépeta méve oo AMTKG UNEBaBPO Kot obelhovtal ot Sutepoyev) SLaGTOAR Tou only in t‘he area_ of Kalavryta-chel_mos, They spread in Ehe north up to the Corinth Gulf. T!'ne _thick
The Neogene Basins evolved later on from the south to the north on the alpine basement due to the secondary extension of the EAnvikol nrepwtwos ywpou. Mpwta SnpoupyriBnke n Aekdvr twy Kehafpitwy post Ialp:ne ser:ilments are Iacustlrlne-lagoopal and marine (muds, conglomerates, marl.s, Ilgnm?s:l.
Hellenic continental area. Kalavryta Basin was formed first during the Upper Miocene-Lower Pliocene. Valta Basin formed {Avw Mewdkawo-Kétw MAewdkawo), énsa n Aekdvn e Béltag (Kéw-Méoo alluvial fan, thin lagoonal deposits and Pleistocene marine terraces. They were deposited during
afterwards during the Lower-Middle Pliocene, whereas West Palaeo-Corinth Basin is the younger one and evolved during the Upper NAswdkawo) kat téhog n Aekdvn tou Sutikol NalalokopwBlakol mou sivean kon n the Upper Pliocene-Lower Pleistocene.

Pliocene- Lower Pleistacene. vedtepn nAwkiaxd (Méoo-Avitepo Mietdkawvo —Kardtepo MAeLoTéKaIvo). Geosites 19, 21, 22, 23, 30, 31, 32 are located on post alpine formations.



