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KaAws nA@ate oto Nemnapko
ToU OpAlaka!

Autds 0 oUvIopos 0dnyds unai@pou eivar pia and tous

0EKa nou Oa oas petagEpel o€ eKAto, Mo ENIOTNHOVIKA B16-
ONpES, NEPIEPYES Kal anAd OpOP@ES Tonobeoies 10U Yew-
napkou. ‘0OAes o1 onoOgoies €ivar NPOOPACILIES [IE AUTOKIVITO,
evo napéxovial GPS ouvietaypéves. Kabe yewdiadpopn diap-
KEi NEPINOU NEVIE WPES, avaAoya e Tov TaIdimn ta enipé-
pous evola@épovia tou. Mia Geltepn ogipa and odnyos
unaidpou napéxetai yia tov nezonopo: Mewpovondua tou le-
wnapkou OpMiaka.
> To lewnapko gival évas xwpos Npos e€epeuvnon, pia 10~
noBeoia Onoaupos. Xpelaomnkav yewAoyikes diepyaoies

EKATOVIAOWY EKATOPPUPINV ETGOV YIa va dnpioupyndei

autn n KatanAnktkn nepioxn. Ano us ppaxmdels paoers

TOU WS Kal Ta 81a@opetKa (uoika tou nepipariovia, er-

nizoupe PonBnogte va diatnpnOei 10 povadiko autd

T0Mio: XpnoIponoinote 1o YEWAOYIKO 0@Upi 00 a.
> YUMéyete deiypata povo and unoAAeIpata nou Bpiokov-

a1 otov OO0 Yia va SiatnpnBei n TopN yia EMNIGTNHOVIKN

peAE.
> EK10$ ano @wroypa@non, ano@uyete v dypia zon Kai

AQNOTE TA ZMW KAl Ta VIopd otny KaBnpepivotntas tous.
> Mnv a@nvete niow okounioia.

Na nupkayigs kaAéote 10 199. Na unnpeoies EKTakins
avaykns (atuxnpata) kaAéote 10 166. Qotoco, npénel va -
pizete 0T 0€ OPIOPEVES NEPIOXES TOU YeWNAPKOU undpxer adu-
Vapia tAE@VIKNS enikovovias. BepaimBeite ou éxerte
KATaxwpnoel v diadpopn oas pe @iAous n pe 1o Kévipo tou
[ewnapkou yia npoodeta petpa ao@aAeias.

AMes yewdladpopés tou Fewnapkou ‘OpAiakas nepidap-
Bavouv:
> Tnv lewdiadpopn oty Bahia KaAvia - v koiAada otnv

Kapdia ws Mivou.
> H QOewdiadpopn otnv BaoiAitoa - eniokeyn otnv Baoi-

Aiooa tou Bouvou.
> X10 Mau tou Apakou oto MikpoAipado.
> H lewbdiadpopn otov Movaxiu kai ta Mépiva Xnabia tou

Ayiou NikoAdou
> H Tektovikn Akpn s [livbou - ToloUpylakas ws Aotoiko

> Mia 10topia duo Pouvav - Awitoa, Xapapiva
> 01 Aéka KaAutepol yewtonol tou l'emnapkou
‘OpNiakas.

Welcome to Geopark Orliakas!

This short field guide is one of ten that will take
you to a hundred of the Geopark’s most scientifically
renown, curious, and just plain beautiful sites. All
are accessible by car, and GPS coordinates are pro-
vided. Each GeoTrail should take about five hours,
depending on the traveler and his or her particular
interests. A second series of fieldguides is provided
for the hiker: GeoPaths of Geopark Orliakas.

The Geopark is an area to be explored, its landscape
treasured. It has taken geologic processes hun-
dreds of millions of years to create this spec-
tacular terrain. From its rocky foundations to its
diverse natural environments, we hope you help
preserve this unique setting: Use the geologist’s
hammer wisely; collect samples only from road
talus to preserve outcrops for scientific study;
other than photography, avoid wildlife and let
animals and insects go about their own daily ac-
tivities; don’t leave behind litter. Report fires by
calling 199. Emergency services for accidents
are available by calling 166. However, please
be aware that some areas within the Geopark
lack cell phone reception. Be sure you register
your planned route with friends or with the
Geopark Center for an added measure of safety.

Other Vehicle-accessible GeoTrails of Geopark Orli-
akas include: The Valia Kalda Geotrail - the Vale
in the Heart of the Pindos; The Vassilitsa Geot-
rail - Visit to the Mountain Queen; The Dragon’s
Eye of Mikrolivado Geotrail; The Monahiti Geot-
rail and the Blades of Saint Nikolas, The Knife’s
Edge of the Pindos Geotrail - Tsouriakas, Dot-
sikos; A Tale of Two Mountains Geotrail- An-
nitsa, Samarina; The Ten Best Geosites of
Geopark Orliakas



KonvoTwimd 83 cotp - sipen

Cenozolc 65 mya - 1

*ﬂ Xpwm; oTov ﬂphxum Tume in Ur-imkﬂs

i I'Em-ﬂuwn; Ermxn; Geul'ngm Epochs * s l'm;wﬁm mr'ﬂpﬁpm - Events in ﬂdiairas

g .mmm-l-hhuenglw:imﬂﬁﬁl-!ﬂ?_ﬂ*r' Mo . :_ ﬂmfgmﬁ';%ﬂﬂ' Hellenitic Forress

. Miohnndamd 894 350000 Wemoie 285 oo

heporuao - Pieistocens e -1l popnisa e

gilu - it : Frti it A 5 - 2 Ve !h.m_m enpivri - Olickas Emerging inba Iu.rd:-:qq'.
ol {0 - JADOCENE % LR 1 T .
= p .
gg B o By - Evplocenent of Findan chove Fysch
2! . ™ awé T8 dApave - Orfisoes Susied by seciments.
E.-. 1 ool -Erhn:hnuf-l:ﬁull.ﬂ ;
ﬁ* [m - .' i ig-» Orlickos Reef .
:-; 2 mm J”m’”‘ ""ﬁ"' 1 Eqruarieyss s TomeBEcnon, Dguaiius - Oghinite farnzticn ard emplocement
B . Toiniwg - Trigssit 5 A Mg : - 2
5 o | ; ; e Ji ‘ : l . -
- RO ool el o Efapinem o S0 g Cutk; o whavim - Extiztion of 90% of ol We on eath
. |'IJE1:|'.'I!|J:|m:|;4!:-|:r:I [ DE% D 2% b fpiTeL H W i ; : _ e o
5 _r i ~Devonian 45 360 oy T RSN S Hiu; Mgk =St ae v ok
. Lkt - Silurien 490 418 o yperre t‘% i '
3, l.'l?:ﬁuj-lntu Drdovitian 5. Ml o ey T q - - ’
2 KipBor - Cambriar 54 515 oyt E B e

© Thakesivepa Hi'rphu'm Bt Masglodag - Oidest Ih:hn I West Mocedonla

Hpu-:uuﬂpm Prr:cmhn:m #55«; bya - 544 ek yp-tya




H 1otopia tou ‘OpAiaka ekteivetal o 300 ekatoppupia Xpovia tns 10Topias s
yns. Aikvo tou ‘OpAiaka anoteAovoe n apxaia péya-nneipos tns Mayyaias,
nou unnpxe npiv akopn énpoupynBei n Euponn i n A@pikn.

Xpeidotnke  dnpoupyia pias veéas 0aAaocoas, ts TnOuos (npiv and ~250
- 170 &K. xp.) y1a TNV NApoxn 1wV USATWV Kal ToV OXNPATIOPO TOU KAtdAAN-
Aou nePIPaArovIos, wote va Siapop@wOoly Ta aopeoToAIBIKG METPOPATA TOU
‘OpAiaka oto t€A0S Tou Meoozmikou aiwva (~80 - 60 ek. xp. npiv). Tote, o
‘OpMiakas ntav €vas OaAdoo10s U@aA0s Kata Ty teAeutaia @don tns TnOUoS.

KaBws ta netpopata tns Eupwnns Kar s A@pikns diappwvoviav, Snpioup-
youvtav Iznpata ta onoia «£0ayav» ta netpopata tou OpAiaka kata 1o Tpi-
1oyevés (65 - 1.8 ek. xp.). H Kivhon evos pnpatos avoPnoe olyd oryd tov
‘OpAhiaka ano ta vepa pias pnxns OaAacoas, ekOETovIas tov otn diappwon,
pe anotéAeopa va anopakpuvlouv Ta IZnpata nou Tov KaAuntay.

Y& mo npoo@ato xpoviko diaotnpa, poAis npiv and 12.000 xpovia, n dpdon
0V Nayetmvwv pondnoe va xapaxtei n kopugoypappn tou fouvou. Eneioo-
O1aKES MANPPUPES NOU NPoOKaAoUvIal and 10 AIMOIPO TwV NAYETOVOV NTaV

uneuouves yia 1o oxnpatiopo tou @apayylou s Mopritoas.

The history of Orliakas spans more than 300 million years of earth history.
Its cradle was the ancient super-continent of Pangaea in a time before there
was a Europe or Africa. It took the creation of a new sea, the Tethys (~250
- 179 million years ago) to provide the waters and environment in which the
rocks of Orliakas came to be formed.

At the end of the Mesozoic (~80 - 60 million years ago) the limestone rocks
of Mount Orliakas began to accumulate in a reef in the Tethys. These were
then slowly buried by the sediments eroding from both Africa and Europe.

The movement of a fault within the Tertiary period (~40 - 2 million years
ago) slowly raised Orliakas above the waters of a shallow sea and exposed
it to erosion that cleaned away the sediments that covered it.

In more recent time, as little as 12,000 years ago, the action of glaciers
helped to carve the mountain ridge. Episodic floods as these glaciers melted
were responsible for the formation of Portitsa Gorge.



Mpwin Xtdon
TonoO¢goia: 39 °59.765 - 21° 18.218’
lew-Mavopapa anod Mapopio

H naAaiotepn yvwoth @gwtoypagia tou OpAiaka eAn@On ano tov npw-
T0N0P0 YEWAOYO TS neploxns, Jan Brunn, 1o 1938. Ta Ppdxia kai ta
Pouva eAaxiota €xouv aAAGEEl ano tote. Mnopoupe va doUpE akopa,
onws o Jan Brunn, 1o anotopo pnypa tou OpAiaka katd pnkos s po-
peIas NAeupds tou fouvou, Kai Katw anod 1o aofeotoAifo tou fouvo,
P Uivetal YewAoYIKOUS OXNHATIOPOUS, Nou XpovoAoyouvral ano 1o lou-
paoik0. H pAdotnon @aivetal va €ival noAU nio nAoUolia Kai nUKvN on-
pepa anod tote. 0 A0yos yia autn thv nepiparroviikn aAAayn pnopei
va o@eiAetal oge aAAayés otn Booknon, N otnv KAIATIKN aAAayn A0y
unepBEppavons Tou NAavntn pas.

Stop 1
Location: 39 °59.765 - 21° 18.218’
Geopanorama from Parorio

The earliest known photograph of Orliakas was taken by the pioneer
geologist of the region, Jan Brunn, in 1938. The rocks and moun-
tains are little changed, and we can make out the Orliakas fault along
the steep northern side of the mountain, and geologic formations
below the mountain that date to the Jurassic. The vegetation seems
far more rich and thick today. Has this come about by changes in
grazing of livestock, or has global warming played a role?



Agutepn Xtdon
TonoO¢oia: 40 °02.433 - 21° 18.722’

Piiypa yia lem-MaOniés

Yraparape o€ €va ano ta noAAd nio npoo@ares pnypatos tou ‘OpAlaka. Edw, pia evo-
NTa KPOKaAonayn €xel PetakivnOei NPos 1a KAtw Katd pia YE®AoYIKN povada pe 1zn-
para og oTPWOEIS yid pia andéotacn avm twv 3 PEPWV. Auto gival €éva gidos pnyatou F
nou ovopdzetal "Kavovikn pnypa." Av kai @aiverar anAo, oiyoupa npokareoe tepd- B
OTIES OEIOPOUS OTaV KANOTE PETAKIVAONKE!

Stop 2
Location: 40 °02.433 - 21° 18.722’

The Learner’s Fault

We stop at one of many recent faults of Orliakas. At this site, a conglomerate unit has
been moved downward against a layered unit for a distance of more than 3 meters.
This is a kind of fault called a “normal” fault, and though it looks simple, it certainly
caused enormous earthquakes when it once moved!

Tpitn Xtdon
TonoO¢goia: 40 °02.429’ - 21° 18.280°

YnoOaAdaooia KatoAicOnon! (Pnypa Baputntas)

E6w Ba Bpeite €va aAAo €idbos piyparos, autd nNou ouvePn o€ pia unoppuxia KOoHo
tns Tpiroyevns. Katd tn diapkeia tns anodeons twv 1znpdtwv nou nepiparretar 0p-
ANlaka, n I'n ntav tektovika aotadgis. ‘Evas o€1o0p0s otnv nePIoXn tapakouvnog Tous
VEOUS, MAOUOIES 0€ VEPO 1ZNPATd, YEYOVOS Mou 00Nynoe OPIOPEVES and Autes va yAI-
otpnoel nNpos ta Katw. H 1otopia s yns tou ‘OpAiaka givar €6 yia pas va padoupe &
avapeoa o€ autd ta ppaxia.

Stop 3
Location: 40 °02.429’ - 21° 18.280’

Undersea Rockslide! (Gravity Fault) .
Here we find another kind of fault, one which occurred in an underwater world of :
the Tertiary. During the time of deposition of the sediments that surrounded much
of Orliakas, the world was tectonically unstable. An earthquake in the area shook the
young, water-rich sediments, causing some of them to slide downward. The history
of the earth of Orliakas is here for us to learn among these rocks.




Tétapin Xvaon
TonoO¢goia: 40 °02.308’ - 21° 17.328’
AvOpwnos ka1 l'ewAoyia

E6w Oa Bpeite éva aAro

Stop 4
Location: 40 °02.308’ - 21° 17.328’
Man and Geology

We stop at the Ziakas Bridge to use geology to learn about the history of our peo-
ple. The Ziakas Bridge was built during the late 1800’s, and is said to be where lan-
noulis Ziakas fought the Turks. The story told in its stones tells another part of our
history. Within the bridge are three types of rocks: one are recent and were added
during renovation of the bridge in 2005. These stones have been brought in from
far away, from a quarry in Volos, and tell us of these changes made to save the
bridge. Among the original stones used to build the bridge are two types. One are
rough-hewn limestone from Ziakas itself. Another are of sedimentary rocks from
Pentalofos. These arrived here after being prepared by the stonemasons of Epiros
and make the supporting stones of the bridge. This shows, through knowing geol-

nciv: that thoann waao



Mépntn Xtdon
TonoO¢gia: 40 °00.430’ - 21° 17.0971°
AvOpwnos ka1 l'ewAoyia

E6w 0a Bpeite éva GANo €idos pnyparos, autd nou ouvePn oe pia unoppu-
X1a koopo s Tpitoyevis. Katd tn d1apkeia ths andéBeons twv 1znpdtwv nou
nepiparietar OpAiaka, n I'n ntav tektovika aotadeis. ‘Evas oglopos otnv ne-
PI0XN TAPAKOUVNOE TOUS VEOUS, MAOUOIES 0€ VEPOD 1ZNPaAta, yeyovos nou oon-
ynoe opPIoPEVES anod auteés va YAIoTpnoel npos ta kKatw. H 1otopia tns yns
ToU ‘OpAiaka ival €6 yia pas va padoupe avapeoa o€ autd ta ppaxia.

Stop 5
Location: 40 °00.430’ - 21° 17.091°
AvOpwnos

The limestone of Orliakas was created from the life of the latest Cretaceous, 60- 80
million years ago. The lands of the Cretaceous were inhabited by the last and great-
est of the dinosaurs; the seas held swimming reptiles and strange, spiral-shaped
squid call ammonites. Orliakas is built from a great reef within the Tethys, com-
posed of the fossilized bodies of all the creatures that lived in the reef.

The most dominant of the reef-building fossils of Orliakas are “rudists,” a now-ex-
tinct species of bivalve that could grow to sizes of half-meter in length. Shaped like
elongate horns with round cross-sections, they can be found inter-grown in “nest”
like colonies or as individual fossils nearly everywhere. Our stop features one of the
most spectacular rudist colonies of Orliakas, and is in great need of preservation
measures.



5 .:..,- m i ﬁ b : jji:f:' 3
e S
3 e h“"‘ﬁ:-—g_.h .

- R
_— TN e
=




‘Extn Xtaon
TonoO¢gia: 40 °00.352’ - 21° 15.672’
Piypa yia l'em-MaOntés

Jraparape o€ €va anod ta NoAAG nio npoo@ates pnypatos tou OpAiaka.
Ebw, pa evotnta kpokaAonayn £xel PETAKIVNOEI NPos ta KATw Katd pia ye-
WAOYIKN povada pie 1znpata 0e oTtpwoels yia pid andéotaocn avw twv 3 pé-
TPWV. Auto gival éva €ibos pnyatou nou ovopdzetal "Kavovikn pnypa." Av
Kal @aivetal anAo, oiyoupa NPoKAAeoe tepAoTIES OEIOPOUS OTAV KANote
UETaKIVAONKE!

Stop 6
Location: 40 °00.352’ - 21° 15.672’
The Learner’s Fault

We stop at one of many recent faults of Orliakas. At this site, a conglom-
erate unit has been moved downward against a layered unit for a dis-
tance of more than 3 meters. This is a kind of fault called a “normal”
fault, and though it looks simple, it certainly caused enormous earth-
quakes when it once moved!




‘Epdopn Xraon
TonoO¢oia: 40 °00.191’ - 21° 15.882°
YnoOaAdooia KatodioOnon! (Pinypa Baputntas)

Edw Oa Bpeite Eva aAAo €i6os pNypaTos, autd Nou ouvéPn o€ pia uno-
Bpuxia koopo s Tpitoyevns. Katd tn 61apkeia ns anoBeons twv 1zn-
patwv nou nepifpaiietar OpAiaka, n I'n ntav tektovika aotadeis. "Evas
0EI0P0S 0TNV NEPIOXN TAPUKOUVNOE TOUS VEOUS, NAOUOIES 0€ VEPOD 1ZN-
pata, yeyovos rnou 0dnynoe opIiopEVES ano autes va YAIoTPnoel npos
10 Katw. H 1otopia tns yns tou OpAlaka givar €dw yia pas va padoupe
avapeoa o€ autd ta Bpaxia.

Stop 7
Location: 40 °00.191’ - 21° 15.882’
Undersea Rockslide! (Gravity Fault)

This stop allows a view like that seen by Jan Brunn in 1938, the old-
est known photo of Portitsa Gorge. As well, it gives a wonder view in-
side a fault zone. This west side of this fault displays upright layers
of sediments of ~30 million years in age; these have been rotated
past being vertical, and are now somewhat up-side down. The east
side is of lavas that once made up the lithosphere of the Tethyan
Ocean some 170 million years ago. Only strong tectonic forces could
bring together rocks so different in age and origin.



‘Oydon Xraon
TonoO¢gia: 39 °59.958’ - 21° 16.765’°

Yraparape o€ €va ano ta noAAG mo npoo@ares pnyparos tou 0p-
AMaka. E6w, pia evotnta kpokaAonayn €xel PetakivnOgi npos ta
KATW KAta pia YEWAOYIKN povada pe 1Iznpata oe otpmogls yia pia
anootaocn (vw Twv 3 PEIPWV. Auto €ival €va €idos pnydrou nou
ovopazetal "Kavovikn pnypa." Av kair ¢paiveral anAo, oiyoupa npo-
KOAEOE TEPAOTIES OEIOPOUS OTAV KANOTE PETAKIVIONKE!

Stop 8
Location: 39 °59.958’ - 21° 16.765’

At the end of the Cretaceous, the earth underwent an environmental dis-
aster so catastrophic that an estimated 75% of all life forms on earth be-
came extinct. On the continents, the dinosaurs vanished, while in the
shallow seas the main builders of the Orliakas Reef, the rudistids, were
wiped out.

During the next geologic period, the Tertiary, sandy and muddy alluvia
was carried by rivers from the old continent to the east and deposited
along the coast of the shallow sea of Orliakas. The oldest of these rocks
are conglomerates with coarse angular cobbles derived from the foun-
dations of Orliakas. With time, sandstones and clays in innumerable lay-
ers were laid down, burying the older rocks under thousands of meters
of strata.

These strata, as you notice at this stop, are not horizontal, but have been
rotated by later tectonic action, possibly the actions that raised Orliakas
itself.







‘Oyéon Xraon
TonoO¢goia: 39 °59.958’ - 21° 16.765’

To @apayyi tns lNopritoas givar évas ano tous yewAoyikous Onoaupous tou OpAlaka. H
onpioupyia Tou XpovoAoyeital otny teAeutdia enoxn twv Maystwvov, e apketd npo-
o@atn d1EPYaoia, OUYKPITIKA PE TNV YEWAOYIKN 10T0Pia ToU Bouvou.

H ouykekpipévn KoIAada dev @aivetal va €ival anoteAeopa s notapias dpaons, aAAd
gival nIBavotePo va oxXnPAtiotnke ano tny Napouoia pias tepaotias Aipvns tny enoxn twv
Nayetwvwy. H apxaia Aipvn ntav @paypEvn ano 1o @UOoIKO Unodio Tou okAnpou aope-
otOAIBou Tou ‘OpAlaka Kal voexopévws ano pia peyaAn anodgon ndayou.

Me 10 téA0s tns enoxns Twv Maystwvmy, TEKTOVIKES KIVNOEIS KATEOTPEWAV TO (PUOIKO
@paypa. To @paypa tou nayou EAIWOE, PeyaAn noootnta vepou anod 1o AIwolpo Twv na-
YETWVWV EI0X®MPNOE 0TN Aiplvn Kal n TEKTOVIKA aviPwon ths nepioxns tns llopritoas
NPOKANONKE ano TS PETATOMNIOEIS TOU PRYHATOS Katd pnkos tou ‘OpAiaka. KaBws 1o vepo
ouyKpatouviav anod 1o “pn ao@aA&s” autd @paypa, pia poypn otov aofeotoAifo ano-
1€Ae0€ Tn 6i0d60 €E060U yia 10 vepo. ‘Etol, n diappwon ano 1o vepd Kar 0 oXnPAtIopos
TOU (@apayylou, Pnopei va npokANONKav o€ oUVIOPO XPOVIKO S1A0TN|A... 08 PEPIKES XI-
Aades xpovia.

H yewAoyia tns koIAadas tns llopritoas €ival anod tns nio ouvOetes NAyKOOHiws, e 10
@apayyl va anoteAgi 10 Nio NPOo@ATo Kai T0 Mo EVIUNWOIAKO YEWAOYIKO (PpAIVOHIEVO.

Portitsa Gorge is one of the geologic treasures of Orliakas. Compared to the long ge-
ologic history of the mountain, it is a fairly recent addition, its creation dating to the
latest Ice Age.

The valley was not created by the abrasion of the river, but more likely by the presence
of an immense lake in the Ice Ages, dammed by the natural phenomena of the hard
limestone of Orliakas and possibly by a large deposit of ice.

With the end of the Ice Age, several events destroyed this natural dam: the melting of
the ice dam, a high influx of water into the lake from melting glaciers upstream, and
the tectonic lift of the Portitsa area caused by movement along the Orliakas Fault.
Water backing up behind this insecure dam found an exit route within a fracture in the
limestone. Once flowing through this crack, the scouring of the gorge could have oc-
curred within a geolosgicallv short neriod of time. nerhans onlv several thousand vears.
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