[EQAIAAPOMH BOYNAZZA
GEOTRAIL VOUNASSA

BOYNAZ=2A - HITENNH=zH TH= EYPQTTH=
VOUNASSA - THE BIRTHPLACE OF EUROPE
06nyog lewtonwv: 12 mpooBacipeg Yéoeig pe ovvietaypéveg
Field Guide to Geosites: 12 vechicle accessible sites with GPS locations




GEOPARK GREVENA - TETHYS

MIA NEA EMTTEIPIA ZTON TEQTOYPIZMO 2" ENA APXAIO TOTTIO
A NEW EXPERIENCE IN GEOTOURISM IN AN ANCIENT LANDSCAPE



To l'ewndpko pas Ppioketar o¢ anootaon SU0
wpwv &ite and mv Beooadovikn, eite and v
Hyoupievitoa kai givar npoopacipo ano €1 e€0-
oous tns Eyvatias 0douU. KaBe pia nepioxn tou
Mapkou yioptdzer éva d1aQOPETIKO KopPpdu s
1010pias s I'ns, aAAd OAes givar eEaIPETIKG OpOp-
@es kar anoteAolv oikodeonotpies yia 14 lew-
Oaupara!

Meproootepes NANPo@opies eNIKOIVWVEIOTE
o010 Geowonders@gmail.com, atnv iotooehida pas
http://geotethys.teiwm.gr n otn oeAiba pas oto
facebook Geowonders of Greece.

Our Geopark is located within two hours of
Thessaloniki and Igoumenitsa, with six exits from
the Egnatia Highway. Each Parkland Area
celebrates a different part of Earth History, but all
are exceptionally beautiful, host to 14
Geowonders!

For further information, contact: Geowonders
@gmail.com or visit our website at http://geotethys.
teiwm.gr or our facebook page Geowonders of
Greece.






H 10t0pia tns Bouvaooas ekteivetal éva S10eKatoppupio Xpovia niow!

Mpiv n yéveon s Euponns i s A@pikis, kAnoies apxaies «nputo-nneipoi», nou nepirappavav
Kai ta naAaidtepa netpopdra s EAAadas (nou onpepa ppiokoviar otn Agokdm), oUYXOVEUTNKAY
Ka1 oxnpdtioav Ty npan apxaia ungp-nneipo: v Mayyaia. Mepinou 200 ekat. xpovia npiv, Eeki-
vnoe n pnn s Mayyaias, pe d1€10600€1S PacaAtkov kar pUOAIBIKGVY paypdtny, Nou @aivovial
aKOpa Kar onpepa péoa ota netpapata ms Bouvaooas. KaBas 1o xaopa peydAwve kar ekpabivov-
1av, o1yd-01y( PazeUTnKav 1IZRpata pazi pe otaxtes ano ta naiotela s Tpiadikins nepiodou,dnp-
OUPYWVIAS Eva (PUOIKO NETPIVO «OUPQvIO TOE0». Katw and o xdopa pia veéa AiBO0@aipa oXnpaTioTnke,
dnpioupyvias éva véo wkeavo, s TnBuos, nou extevotav and th Bpetavia Ens ty Kiva. Znpepa
10 anopevapia ts AiBoo@aipas s TnOU0S ta fpiokoupie ota Ppdxia tou Boupivou. Auti n Siaipeon

The history of Vounassa spans nearly a billion years of earth history!

In a time before there was a Europe or Africa, very old proto-continents that include the
oldest rocks of Greece merged to form the ancient super-continent of Pangaea. About
200 million years ago, Pangaea began to split apart with basaltic and rhyolitic intrusions,
some of which are still visible on Vounassa. As this rift grew and deepened, sediments
including the ashes from Triassic volcanoes collected within it, creating a natural rock
display of many colors.

Beneath the rift, new lithosphere formed, creating the foundation of a new ocean, the
Tethys. The Tethys soon stretched from Britain to China: we find remnants of the litho-
sphere beneath this once mighty ocean as the rocks of Vourinos. This division of Pan-




Ta Apxaiotepa lNMetpopata ts EAAGSas
The Oldest Rocks in Greece

‘Ixvn and tnv no apxaia
I'n tns EAAGOas

Remnants of the
oldest lands of Greece

MPOTH XTAXH: Ay. AxiAAeos, Agoka@tn
N39°54.415’ - E21°48.470°

Ta Apxaiotepa lMetpopata ths EAAGdas... pe nAikia
0xedov 1 dlogkatoppupimy etwv Bpiokovialr kKovid o’
autn v tonodgoia.

01 npwtes xepodaies eni@aveles nou dnpoupyndnkav
UETA TV yévwwnon Tou NAAvATN pas Atav Kanote evw-
UEVES Kal oxnpduzay pia tepdotia nneipo, tny MNay-
yaia, nepinou 300 ekatoppUpia xpovid npiv. Ano ta
nerpwpata s lMayyaias ouvykpotouvial onugpa ol
YWWOTES pas nneipol. MaAiota, auta ta neTpwpAata nou
Ppiokovial €dw otn AeoKatn, £XoUV POIGAZOUV NIO MOAU
pe autd tou Apazoviou, napa pe s unoAoinns Eu-
ponns!

FIRST STOP: St. Achilles Hill, Deskati
N39°54.415’ - E21°48.470’

The oldest rocks in Greece... Now known to be almost
one billion years in age found near this spot. ~300
million years ago, these old lands were once joined all
together in a large landmass called Pangaea that
included all the rocks that would form the continents
as we know them today. Our oldest rocks came from
an area more closely related to the Amazon than to
Europe!



AEYTEPH XTAXH: O nepinAokos koopos tns lMéppias ngpiodou
SECOND STOP: The complicated world of the Permian

N 39°57.036’ - 21°48.464°

01 ox1010AI001 SEIXVOUV TO NEPINAOKO KOOWO nou £xel dnpioupynogl Bouvaooa. lNepi-
Aaupavouv 1znpata Kal paypatkd neEypmpata, nou €6m €xouv avadinAwOEi kar napa-
HOPPWOEI TOUAGXIOTOV NEVIE (POPES, KOO®S oxnpatizotav ta fouvd, ol BAAAOOES Kal ol
nngipot.

These schists show the complex world that has created Vounassa. They include
metamorphosed sediments and intrusives that, at this site, have been folded and
deformed at least five times as mountains, seas and continents were created.

TPITH XTAXH: H I'évwnon tns Eupwnns

THIRD STOP: The Birth of Europe

N 39°57.036’ - 21°48.464°

E6w otn Bouvaooa, n apxaia Mayyaia €xer xwpiotei anod v €10f0AN twv puoAiOwv Kal @AEPES PACTATIKOV. AUTO TO YEWAOYIKO €MeI00610, MOU OUVEPN ne-
pinou 25 ekaroppipia xpovia npiv, onparodotei tn diaAvon ns Mayyaias ous pdzes yns nou Ba yivotav n Euponn kai n A@pikn.

Here on Vounassa, our ancient lands of Pangaea have been split apart by the intrusion of rhyolite and basaltic dikes. This geologic event of about 250
million years ago marks the break-up of Pangaea to the land masses that would become Europe and Africa.




0 MNMaAaiozwikos Aiwvas
The Paleozoic Era in Grevena

TETAPTH XTAXH:

H Meppo-Tpradikn EEa@avion:
Anayopeuetal n €ioodos o€ Tpidofites!
N39°57.074’ - E21°46.537’

Tl EINAI TO NMEPMIAKO OPIO;

210 t€A0s s lNaAalozwikns yewAoyIKns nePIodou, 0AOKANpN n zon
navw oto nAavatn pas Ppednke ota npoBupa tns e€apavions. 270
gKaroppupia Xpovia npiv, oto t€Aos s Meppias neplodou, 10 90%
OAWV Twv EPPIwV OVIDV XAwpidas kal navidas, eEaAei@Onke anotopa.
To 1 NPOKAAEOE aUTN TNV OIKOAOYIKN KATAOTPOPN Eival AKOPN OXETIKA
ayvwoto. To nio XapaktnpIoTtiKO ZMO EKEIVNS TNS NEPIOOOU, Eva PIKPO
apBponodo, o TpidoBitns, givar iows 0 MO YWOOTOS «UdPTUPAS» AUTNS
s pazikns eEaAeiPpews. Me 10 nEPaoPa otnv ENOPEVN YEWAOYIKN Ne-
piodo, Tnv Meoozwikn, o1 Evanopegivavies opyaviopoi nou enipiooave
apxioave &ava va gudokipolyv. H I'n avazwoyovnBnke kar KaAU@Onke
ano 6aon nou oupnepiAappavave Mevka kai MAatavia. Ta mo xapa-
KINPIOTIKA ZOa autns tns nepiodou ntav o1 Asivooaupol.

STOP 4: The Permo-Triassic Extinction:
NoTrilobites allowed!

N39°57.074° - E21°46.537’
WHAT IS THE PERMIAN BOUNDARY?
At the end of the Geologic Era called the Paleozoic, all life on earth
nearly came to an end. 270 million years ago at the end of the
Permian, 90% of all living animals and plants suddenly became
extinct. What caused the ecologic catastrophe is still not known.
The most distinctive creature of the Paleozoic, a small arthropod
called a “trilobite”, is the “poster child” of this mass extinction.
During the following geologic era, the Mesozoic, the few
remaining life forms again began to flourish. The earth
repopulated and was covered with forests including Pines and
Plane trees. The most distinctive animals of this era were the
Dinosaurs.



Ta pappapa s Bouvaooas -Tpiadikn nepiodos
Marble of Vounassa - Triassic

NMEMIITH XTAXH: H AAmikn EAA@da tns Bouvaooas

N39°57.054’ - E21°46.226’

MOIA EINAI H APAZH TON MATETONQON;

Ynv enoxn pas pnopoupe va PPOUPE NAYETMVES OTIS MOAIKES NEPIOXES TNS YNS Kdal
nave og PnAa Pouva. Xtnv EANada ouykekpipéva, yia va undpEel nayetwvas onpiepa
0a npénel 1o ekaotote Pouvo va éxel nave and 4000 pérpa vPoperpo. Opms v Ae-
yopévn gnoxn tov nayetmwvwy, ano 70 - 10 xiAiades xpovia npiv, NAyetmves unnpxav
Kai 0€ NoAU xapnAotepo uopetpo. H kopugn tns Bouvaooas €161kd, 6eixvel tns «xa-
PAKIES» MOU NPOKANBNKaAv ano v Kivnon Tov nayetwvev otny MAgiotokaivn nepiodo.

STOP 5: Alpine Greece of Vounassa

N39°57.054° - E21°46.226’
WHAT IS GLACIATION?
Glaciers today are found in the earth’s polar regions and at the top of high
mountains. Today, for there to be glaciers in Greece, a mountain would need to
be 4000 m in altitude. In the period called the Ice Ages, 70 to 10 thousand years
ago, glaciers covered mountains of much lower elevation. The top of Vounassa
shows the scars caused by the movement of glaciers in the Pleistocene.




EKTH XTAXH: - “Rosa Antiqua” - letpopara

nou gp@avizoviai otnv €Noxn twv Asivooaupwv
N39°54.868’ - E21°44.544°

Meta€u Twv NPOTWV IZNPATeV Nou dpxioav va YERiZouv Tov auEavo-
pevo wkeavo tns TnBuos, oupngpidappavoviar kar auvtoi o1 «IMaAioi
Kokkivor» aopeotoAiBol tns Tpiadikns nepiodou, nou tonoBetnOnkav
eNavw o€ &vav ENEKTEIVOPIEVO NUOPEVA WKEAvVOU.

STOP 6: Mesozoic Greece - “Rosa Antiqua” - Rocks

from the Age of Dinosaurs

N39°54.868’ - E21°44.544°

Among the first sediments to begin to fill in the growing Tethyan

Ocean are these “Old Red” limestones of the Triassic, deposited
onto an expanding ocean floor.



NETPQOMATA «OYPANIOY TO=Z0Y»
THE “RAINBOW ROCKS”

Aupodns Hoaioteiakn €@pa Adonn otov 01 npwres
AopeotoMBos ano s oxiopn  BaAdoolo nubpéva NeTpes s
s [Mayyaias s TnBuos Euponns
Sandy Volcanic Ash Mudstones of the Early Rocks
Carbonates from the Tethyan Ocean of Europe

Pangaean Riit

EBAOMH XTAXH:

Merpopata «Oupaviou ToEour» tns IkaAas
N39°55.116’ - E21°44.135’

Y1ov 6popo NPos T AgoKdtn, 01 NOAUXPWHES NETPES KOVIA 0TNV LKAA
oxnpatiotnkav Katd tnv ekBaduvon tou tou wkeavou tns TnBUos. Autn
n 0¢on onpadevel tnv yevéetelpa ts Eupwnns kai tns Agpikns. H no-
AUXPWHIa TV NEIPOV AUTMV, MOU AVIIOTOIXEI 0€ autn ToU 0UPavIou
10€0U, o@eiletal ouis anotopes aAAayEs Twv UNOBAAAooINV KAIPATOV
Kal otnv evanoBeon nQalotelakns €@ pas.

STOP 7: The Rainbow Rocks of Skala

N39°55.116’ - E21°44.135’
Along the road to Deskati, the colorful rocks near Skala formed
in the deepening sea of Tethys. This position marks the birthplace
of Europe and Africa. The “rainbow” colors of the rocks are due
to rapidly changing environments in the sea and the deposition
of volcanic ash.




OIAOH XTAXH: H Aipvn tou napeA0ovios Kai Tou PHEAAOVIOS
N39°57.821’ - E21°43.795’

H Aipvn nou dnpioupynBnkKe ano tny ykatdotaon Tou USPONAEKIPIKOU @PAypatos Tou INapiwva, avaysvwwmvias pia Aipvn nou unnpxe
Kanote €6 otnv NePiodo twv nayetwvwy. Tote, pia peyaAn katoAioOnon Pppaxwv anod th Bouvaooa -nou a@nog v «0UAN» TS oTnv
nAayia Tou pouvou- oUPNANPWOE TO0 NAPUKATW @apayyl, Kar Snpioupynoe pia Aipvn nou eKteivetal o0xedov ws ta Ipepeva.

STOP 8: The Once and Future Lake
N39°57.821’ - E21°43.795°

The Lake created by the installation of a hydroelectric dam at llariona has given rebirth to a lake that once existed here in the Ice Ages.
Then, a large rock fall from Vounassa, its scar still visible on the side of the mountain, filled in the canyon below, and created a lake that
stretched nearly to Grevena itself.




STOP 9: The Perfect Graben
N39°59.821’° - E21°43.795’

AEKATH XTAXH: H ouykpouon tns A@pikns pg tnv Euponn
STOP 10: Collision of Africa and Europe
N39°59.931’° - E21°47.303’

Eupwnn/Europe

ENATH XTAXH: H Xnpepivih Tektovikin Eikova

H onpepivin yewAoyia napouoizel evoeiEels 0t ta edagn pas «avoiyouv» Kal naAl, av kai
0€ NOAU PIKPOTEPN KAipaKa ano 0, 1 010 apxaio napeAdov. Edw, Aiyotepo ano 20.000
XPOVIa NP1V, N yn «tevimdnke», Kail £va «PNAOK» ENEOE MPOS Ta KATW, EVA XUPUKTINPIOTIKO
Koppau nou ovopdzeral "Tag@pos." Auto 1o pIKPO XAVIAKI gival otnv TEAEIa pop@n yia va
pas d€iel v TeKToviKn dpaotnplotnta, Nou gival akopa napouvoda.

Today’s geology shows evidence that our lands are once again opening, though on
a much smaller scale than the ancient past. Here less than 20,000 years ago, the
land stretched, and a block dropped downward, a feature called a “Graben.” This
small graben is perfect in form to demonstrate the tectonic activity present still.

H nio Siaonpn B€on yia Tous YyeWAOYoUs otny
lewdiadpopn s Bouvaooas ppioketar 6w,
KATd pPNKos tou d6poOpou, Nou 10 TPRPa Tou
pavéua tou wkeavou tns TnOUOS €xel kap-
PwOei enavw ano to nePIOwPIo tns Eupwnns
nepinou 168 ekatoppupia xpovia npiv. Ma-
PAKATW n A@pIKn ouykpouetal pe tnv Eu-
PONN, KAl 0av anotéAeopa 0 WKeAvOS tns
TnOUoS KataotpaEnke.

The most famous site for geologists on
Geotrail Vounassa occurs where the mantle
section of the Tethys Ocean was thrust up
and above the margin of Europe about 168
million years ago. Below, the continent of
Africa was colliding with Europe, and the
Tethys Ocean was destroyed as a result.



ENAEKATH XTAXH:
lewnavopapa

«H I'n k@tw

anod Tov KOOHPOo pas»
N39°59.423’ -
E21°47.475’

E6w omou n Eupwnn ouvav-
hog Tov wkeavo s Tnluos,
ota péoa s loupacikns ne-
p1odou (~ 168 exkaroppupia
Xpovia npiv), otous A0Qous
KAtw ano tn Zapopda, tn
Bouvaooa kai tov notapo
AMdkpova.

STOP 11:
Geopanorama

“The World beneath
our World”
N39°59.423’ -
E21°47.475’

Where Europe met Tethys
in the mid-Jurassic (~168
million years ago) in the
hills below Zavordas,
Vounassa and the Aliak-
mon River.

Mavopapa tns F'evwnons tns Eupwnns - The Birth of Europe Panorama



AQAEKATH XTAXH: Aioovia ZaBopda
N39°59.159’ - E21°47.656’

01 pwtoypagies nou pas agnog o Jan Brunn (eAn@Onoav 10 1939), nEpa anod th YEWAOYIKN 10T0PIA NMOU NEPIYPAQPOULV, PAS dEIXVOUV
€vav KOopo nePIBAAAOVIIKG S1a@OPETIKO anod autov nNou yvwpizoupe onpepa. Tote n AGotnon Atav apain, eve twpa gival Eviova ava-

nwooopevn. H npooOnkn tns Aipvns tou IAapiwva aAAazer kar naAr tnv nepIBArroviikn 10topia tns Zapopdas Kai pas @EPVEl o€ Eva
VEO, HETAPBAAAOPEVO YEWAOYIK( KOOHIO.

1939 2013

STOP 12: Eternal Zavrodas

N39°59.159’ - E21°47.656’
More than the geologic history, the photos left to us by Jan Brunn (taken in 1939) show us a different environmental world than we know

today. Then the vegetation was sparse, and now it’s burgeoning. The addition of the llariona Lake changes again the environmental history
of Zavordas and brings us into a new, changing geologic world.
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Ta Apxaiotepa lMetpwpara tns EAAGSa
The Oldest Rocks of Greece
N39°54.415" - E21°48.470’

Mévie ®aoeis Tektovikns Mapapopwons
Five Phases of Deformation
N39°57.036° - E21°48.464’

0 Xwpiopos tns Mavyaias

The Splitting of Pangaea

N39°57.144° - E21°47.068’

0 MaAalozwikos Aiwvas
The Paleozoic Era in Grevena
N39°57.074" - E21°46.537’

BOYNAXXA - Vounassa Peak

H AAmikn EAAGSa tns Bouvaooas
The Alpine Greece of Vounassa
N39°57.054’- E21°46.226’

Meoozwikn EAAGSa
Mesozoic Greece
N39°54.868" - E21°44.544°

Metrpwpara tou Oupaviou ToEou
The Rainbow Rocks
N39°55.116° - E21°44.135’
H Avaygwwnpévn Aipvn

The Once and Future Lake
N39°57.821’ - E21°43.795’

H Xnpepivi Tektovikn Eikova
The Perfect Graben!
N39°59.821° - E21°43.795’

H X0ykpouon tns A@pikns pie tv Euponn
The Collision of Africa and Europe
N39°59.931° - E21°47.303’
lewnavopapa «H Mewnon s Eupwnns»
Geopanorama of the Birth of Europe
N39°59.423° - E21°47.475’
Ailovia Zapopda

Eternal Zavordas

N39°59.159’ - E21°47.656’



