


The geology of Sitia Nature Park is composed 

by its particular features that make it unique 

and of international value. The abundant 

Pleistocene mammal fossil sites, the discovery 

of three Deinotherium giganteum fossils, 

the extensive cave systems, as well as the 

palaeo-shorelines of Zakros area are unique 

for Crete and of national importance. The 

prevalent rocks are mainly limestone, marble 

and slate, grouped into three main nappes, 

covered by more recent sediments. As the 

majority of rocks are of sedimentary origin, 

abundant fossils are to be found here. The 

current geological structure of the region 

displays vertical changes due to the various 

groups of rocks, particularly the limestone and 

marble, which are permeable to water and thus 

intensely karstified, and the phyllites, schist and 

clays that are impermeable and affect water 

movement to a great extent. In addition, over 

the last 12 million years, the region has been 

fragmented by numerous faults, many of which 

have at times created drops that the sea filled 

depositing new rocks, whereas in other cases, 

the land rose significantly, leaving visible traces 

of past shorelines (terraces).
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1. Location of the proposed 
Geopark (please include a 
geographical map and the 
geographic coordinates longitude 
and latitude coordinates)

The Sitia Nature Park is located at 
the eastern part of the island of 
Crete, southern Crete and within the 
administrative boundaries of Sitia 
Municipality. It is 87 kms faraway 

(boundary to boundary) from the Psiloritis European 
geopark that refers to two and half hours driving distance.

The area of Nature Park is generally included within a 
square with longitude and latitude coordinates: 35o 19’ 18” 
N, 25o 55’ 55”E; 35o 19’ 18” N, 26o 21’ 28”E; 35o 00’ 42”N, 25o 
55’ 55”E; 35o 00’ 42”N, 26o 21’ 28”E.

1. Location of the proposed 
Geopark (please include a 
geographical map and the 
geographic coordinates longitude 
and latitude coordinates)

The Sitia Nature Park is located at 
the eastern part of the island of 
Crete, southern Crete and within the 
administrative boundaries of Sitia 
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2. General geological description of the proposed 
Geopark

The geology of the region of Sitia may not be as complex 
as that in other regions of Crete, but it features distinctive 
characteristics that make it unique and of international 
value. The abundant Pleistocene mammal fossil sites, the 
discovery of three Deinotherium giganteum fossils, the 
extensive cave systems, as well as the palaeo-shorelines 
of Zakros area are unique for Crete and of national 
importance.

Like the rest of the 
island, this region 
became land 23 million 
years ago and since 
then it has undergone 
through various stages 
of evolution and change. 

The prevalent rocks are mainly limestone, marble 
and schist, grouped into three main units: the lowest, 
called Plattenkalk, located mainly in Cavo Sidero in 
the form of marble plates, the middle one, comprising 
cherry colored phyllites and schist called “Phyllites – 
Quartzites”, and the uppermost one, which comprises 
limestone, dolomites and flysch rocks (sandstone, clay 
and conglomerates), which are called the “Tripolitsa” 
unit. In the mountainous region lying above other units, 
Magassa rocks appear as residual erosion materials; they 
are, mainly, white limestone. 

Over the last 12 million years, the region has been 
fragmented by numerous faults, many of which have 
at times created drops that the sea filled depositing 
new rocks, such as clay, marls, sand and yellow-white 
limestone. In other cases, the land rose significantly, 
leaving visible traces of past shorelines (terraces), as in 
the broader region of Kato Zakro.

The current geological structure and landscape of the 
region displays vertical changes due to the various 
groups of rocks, particularly the limestone and marble, 
which are permeable to water, and the phyllites, schist 
and clays that are impermeable and affect water 
movement to a great extent forming numerous springs. 
Additionally, due to the action of faults, the rocks also 
shift spatially with the appearance of newer, neogene 
rocks, next to older ones, mainly adjacent to coastal 
locations. 

Almost all rocks in the region are of sedimentary origin, a 
fact that indicates the existence of several kinds of fossils 
and few significant mineral resources. Fern remnants of 
carboniferous age are to be found in some place within 
phyllites, deinotherium fossils have been discovered in 
three places, several species of Pleistocene mammals 
(deers, hippos, elephants etc.) along the coastal zone, 
whereas a great number of marine fossils exist within 
the Neogene sediments. Limestone and marble rocks 
may contain carbonate calcium crystals, such as calcite 
and aragonite, while schist rocks may contain quartz, 
garnets and, in more limited quantities, particularly 
near faults, iron ores, such as limonite. Over the years 
limestone masses, old and new, have provided the main 
construction material mined in quarries.

The most profound geological feature of the area 
comprises the abundant karstic features on the limestone 
environment. Most of the caves in the area are found in 
“Tripolitsa” limestone. Due to the great extent of these 
rocks and their existence at the base of impermeable 
slate and phyllitic rocks, the caves are not very deep; yet, 
they are very long. To date, exploration of the caves in the 
broader area of Karydi has revealed subterranean courses 
longer than 10 kilometers, a feature unique to Crete. 

In the broader region more than 170 caves have been 
recorded to date. This unique speleological park is a real 
paradise for speleologists, biospeleologists and other 
researchers of the subterranean world. Speleological 
teams from Greece, France and other countries have been 
active in the area since 1997 and have turned Karydi into 
a center for research and study of caves and other karst 
geoforms. 

The value of the area’s caves for life is enormous. Through 
them water returns to the surface, forming the springs of 
Zakros, Flega, Zou and many others, smaller in supply, but 
not small in ecological value. Many animals, such as bats, 
invertebrates and insects find refuge or live only in caves, 
while people used many of the caves as places of refuge, 
of worship, such as Pelekita, or for the burial of their dead, 
as in Farangi ton Nekron (Canyon of the Dead).
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3. Listing and description of geological sites within 
the proposed Geopark

The area of the Sitia Nature Park is home to a significant 
geological heritage, representative of the natural 
characteristics and the formation of Crete. A total of 
approximately 96 geosites have been recorded within the 
limits of the Park, most of which (83) were evaluated on 
the basis of their importance to education, tourism and 
their need to be protected and preserved. The geosites 
of the Nature Park have been categorized based on their 
natural and scientific characteristic features in various 
categories, such as: 

· Geomorphological, with individual 
categorization in terrestrial, coastal, and karstic 
geotopes, including canyons. The caves which 
have already been analyzed in detail in the 
relevant chapter of this guide also belong to this 
category,

· Geological, which are divided into petrological 
or stratigraphical,

· Tectonic, which include nappes and tectonic 
contacts, faults and folds,

· Hydrogeological, which concern springs, 

· Fossil bearing, which include positions with 
fossils, and, lastly,

· Geocultural, which concern positions of geo-
archaeological and folklore interest.

The geosites of the Park are characterized by a specific 
reference code and most of them are presented on the 
website of the park and the geotrail leaflets and maps. 
The most important geosites from each category will be 
presented in brief below.

3.1 Geomorphological 

The most characteristic terrestrial geosites of the area are 
the Tafoni in the canyon of Toplou Monastery (1.1.2). It 
consists of impressive tafoni type erosion born geoforms, 
which are created in the conglomerates and sandstones 
of the Miocene, and which form cavities of various 
dimensions and forms. 

Of the coastal geosites, particularly important, mainly for 
the ecosystems they are home to, are the various forms 
of sand dunes on Katsounaki beach in Xerokambos 
(1.2.1) and in Psili Ammos, next to Vai (1.2.2), as well as 
the salt marshes of Xerokambos (Alatsolimni, 1.2.3) and 
in Chiona (1.2.4). The most important however site of 
the area is the bay of Vai (1.2.6) due to the unique for the 
Mediterranean, palm forest with the endemic palm of 
Theofrastus (Phoenix theophrastii) that exists.

The karstic geosites appear in the limestone formation, 
which mainly concern plateaus, such as those of 
Zakanthos (1.3.2), Chandras (1.3.3) and Ziros (1.3.5).

Many of the caves of the area have wonderful 
decorations and characteristic lithomatic formations 
which are living monuments of the geological heritage 
of the region. These are accessible to ordinary travelers – 
visitors to the Nature Park, with or without a cave guide 
escort. These caves have not been touristically developed, 
and, therefore, have no safe access infrastructure. Some 
of the easiest caves to access in the area are Pelekita 
cave (1.5.1) with great archaeological value too, Kato 
Peristera cave (1.5.3) with its impressive entrance 
and Galliko Kefali (1.5.10) with its marvelous speleo-
decoration.
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The canyons, however, are the most important and most 
numerous geosites of the Nature Park. Most of them 
are of special aesthetic beauty, crossed by streams for 
the greatest part of the year (Katsounaki 1.4.1, Kato 
Zakros 1.4.2, Chochlakies 1.4.5 and Toplou Monastery 
1.4.8), and are home to rare and indigenous species 
of local flora; some, like those of Kato Zakros (1.4.2) 
and Chochlakies (1.4.5), are also of archaeological 
importance. The gorge of Richtis (1.4.9) occurring in 
Phyllite-quartzite rocks hosts a number of old watermills 
and an impressive waterfall. Most canyons in the territory 
are crossed by paths and routes easily accessed by 
visitors. 

3.2 Geological

Positions of special geological interest concern unique 
sights of typical rocks of the Nature Park. The district of 
Plakoures in Cavo Sidero cape (2.1.1) is the only place 
in the region where visitors can observe the lower rocks 
of the platy marbles of the Plattenkalk group, whereas 
around the hamlet of Kalavros (2.1.8) exists the type 
locality of the so called rocks which represent the 
youngest horizons of Plattenkalk group.

On the beach of Megali Kefala (2.1.2), south of Vai, 
as well as on the beach of Maridati (2.1.5), there are 

multicoloured metamorphic Phyllite – quartzite rocks, 
which create a unique seaside landscape. A similar 
position of special aesthetic beauty can be found in 
Adravasti (2.1.4), where characteristic purple phyllites of 
the Phyllite – Quartzite group are visible and dominant in 
the entire area of Zakros.

Another position of geotourism interest is the southern 
edge of Xerokambos, on the well-known beach of 

Argilos (2.1.7) where Pliocene marl is found. This marl has 
two special features: a high content of clay and intense 
fragmentation. Thus, it can be easily broken off by hand 
and used by bathers who want to apply natural clay to 
their body!

3.3 Stratigraphical

In several areas of the Nature Park there are consecutive 
layer deposits which indicate significant gaps in the 
geological evolution of the area or crucial turning points 
in-between the formation of the rocks. Thus, on the 
beach of Karoumes (2.2.1) and on Agia Fotia (2.2.3), 
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there are strata unconformities, of very different ages and 
compositions placed one on top of the other. 

3.4 Tectonic

Tectonic geosites concern breaks in the Earth on which 
either whole groups of rocks have moved horizontally 
(thrust), or there is significant vertical repositioning of 
rocks (faults). The most characteristic ones are the thrust 
of Erimoupolis (3.1.1), Kato Zakros (3.1.3) and Katsidoni 
(3.1.2), which are appearances of the Cretan Detachment 
Fault that places the rock formations of Tripolitsa on 
the Phyllite – quartzite rocks, and also the thrust in 
Katsounaki (3.1.7) of the Magasa unit on the Tripolitsa 
rock formations. Lastly, the mirrors of the faults in Agrilia 
(3.2.1) and Chametoulo (3.2.2) are typical of the territory.

3.5 Hydrogeological - Springs

The rich springs of the region compose its 
hydrogeological geosites. Most of them are of vital 
importance for the hamlets and the town of Sitia, while 
several more, of smaller water supply, are particularly 
important, as they sustain small seasonal bogs and 
sensitive ecosystems. The most important springs, 
hydrologically speaking, are those of Epano Zakros 
(4.1.2), Flega (4.1.3), Zou (4.1.6) and Karydi (4.1.1), while 
particularly important for the ecosystems are Skalia 
(4.1.4) and the gorge of Toplou Monastery (4.1.5). A 
peculiar geosite is the “fault-fountain” (4.1.7) in Kato 
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Zakros where fresh water comes out on the sea level 
from a fault scarp.

3.6 Fossil bearing positions

Overall there are many sites in the area with 
important or characteristic fossils of the Sitia Nature 
Park. The most important ones concern the finds of 
the Deinotherium giganteum, in Gela, Agia Fotia 
(5.2.2), where the most important fossils were found, 
and in Agios Efraim (5.2.1) in Zakros. Excavations 
in both sites have been completed. In addition, 
of similar importance are the various sites with 
Pleistocene mammal fossils in the broader area of 
Zakros-Xerokampos. Equally important positions 
with Miocene coral and bivalve fossils are located 
on the beach of Karoumes (5.2.4) and in the gorge 
of Toplou Monastery (5.2.5), while in the rock 
formations of Tripolitsa and in many other positions, 
there are rudist fossils approximately 70 million years 
old, as, for example, in the gorge of Epano Zakros 
(5.1.1).

3.7 Geocultural

Geocultural geosites mainly refer to sites of ancient 
quarries and traditional constructions using 
local rocks. The most important quarries are the 
Petrokopio in Kalamaki, Itanos (6.1.1), which is 
said to have provided the construction materials for 
ancient Itanos. In the ancient quarry one can see the 
characteristic man-made incisions in the rolled limestone, 
as well as rudimentary pillars. Equally important are the 
quarries in Pelekita (6.1.4), next to the cave of the same 
name, and in Molyvokamino (6.1.3) on the Katsounaki 
– Zakros route, located within Pleistocene limestone 
sandstone. 

Lastly, as far as typical constructions and traditional 
hamlets are concerned, the Venetian castle of Voila in 

Chandras, with its small springs (6.1.6), the castles of 
Kazarma (6.1.8) in Sitia, the Liopetro (Leon di Petra) at 
Chamezi (6.1.9) and Monte Forte at Krya (6.1.10) are the 
most typical evidences of Venetian rule of the area, along 
with the traditional hamlets of Chonos (6.2.1), Kamares 
(6.2.3), and Skalia (6.2.4). It is also worth mentioning the 
parts of old cobbled roads that connected the hamlets, 
which have been preserved to this day between the 
hamlets of Magasas – Mitato (6.2.5), Karydi – Agios 
Antonios (6.2.7), as well as in Lamnoni location (6.2.6), 
which compose part of the park’s geotrail route. 
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Geosite 
Code Geosite Name Vedu Vtour Vprot

1 GEOMORPHOLOGICAL    

1.1 ROCK FORMS    

1.1.1 Mavro Mouri 2,88 2,44 2,44

1.1.2 Toplou Tafoni 5,23 5,61 3,38
1.1.3 Limestone sculptures 4,15 4,31 3,17

1.1.4 Quartzite walls in Karydi 4,26 5,64 2,63
1.1.5 Small meteora 3,68 4,37 2,90

1.1.6 Kastri hill 5,05 6,63 2,88

1.2 COASTAL LANDFORMS    

1.2.1 Katsounaki sand dunes 4,89 3,02 3,41

1.2.2 Psili Ammos sand dunes 4,41 2,68 3,24

1.2.3 Xerokampos Salt Marsh 5,63 3,78 4,42

1.2.4 Chiona salt marsh 4,05 3,93 3,56

1.2.5 Agia Anna bay 3,70 3,20 4,83

1.2.6 Vai palm forest and bay 5,98 6,97 3,17

1.2.7 Vathis Potamos bay 2,96 3,28 2,57

1.3 KARSTIC LANDFORMS    

1.3.1 Mavros Kampos plateau 2,73 3,38 4,17

1.3.2 Zakanthos plateau 3,53 3,48 4,00

1.3.3 Chandras plateau 2,90 4,62 4,50

1.3.4 Ziros plateau 2,90 4,62 4,50

1.3.5 Karrens 3,31 2,94 1,91

1.3.6 Sitanos doline    
1.3.7 Lamnoni doline    
1.3.8 Limnes plateau, Mouliana 2,98 3,58 3,90

1.4 GORGES    

1.4.1 Katsounaki gorge 6,00 4,80 3,83

1.4.2 Kato Zakros gorge 7,58 6,48 4,17

1.4.3 Epano Zakros 1 gorge 3,38 3,11 4,33

1.4.4 Epano Zakros 2 gorge 4,80 5,17 3,00

1.4.5 Chochlakies gorge 3,88 3,77 3,83

1.4.6 Xerokampos gorge 4,25 4,14 2,06

1.4.7 Maza gorge 3,73 3,55 2,83

1.4.8 Moni Toplou gorge 6,95 5,68 4,33

1.4.9
Richtis gorge and 
waterfalls 6,30 7,10 4,17

1.5. CAVES    

1.5.1 Pelekita    

1.5.2 Kato Zakros gorge    

1.5.3 Kato Peristeras    

1.5.4 Ano Peristeras    

1.5.5 Charalampi Latsida    
1.5.6 Plativolo    
1.5.7 Chonos Chonou    
1.5.8 Oxo Latsidi    
1.5.9 Chonos Sitanou    

Geosite 
Code Geosite Name Vedu Vtour Vprot

1.5.10 Galiko Kefali    
1.5.11 Dadoula latsida    
1.5.12 Mikro Katofygi    

1.5.13 Megalo Katofygi    

2
GEOLOGICAL 
FORMATIONS    

2.1 PETROLOGICAL    

2.1.1 Kavo Sidero platy marble 4,60 3,64 2,71

2.1.2 Megali Kefala schists 4,60 2,94 2,78

2.1.3 Erimoupoli Red marbles 4,16 3,70 2,34

2.1.4 Adravasti purple phyllites 3,41 5,17 3,80

2.1.5
Maridati multicolored 
metamorphics 5,78 6,28 4,00

2.1.6 Tripolitsa flysch 4,45 5,30 3,83

2.1.7 Clay at Argilos beach 4,95 3,83 3,44

2.1.8 Kalavros beds 4,18 4,24 3,50

2.2 STRATIGRAPHIC    

2.2.1 Karoumes unconformity 3,43 4,12 2,50

2.2.2 Rousso Spasma 5,45 3,94 3,28

2.2.3 Agia Fotia unconformity 3,80 4,77 3,50

3 TEKTONIC    

3.1 TECTONIC CONTACTS    

3.1.1 Erimoupolis thrust 4,00 3,40 3,04

3.1.2 Katsidoni thrust 2,90 3,40 3,17

3.1.3 Kato Zakros thrust 4,10 4,17 3,04
3.1.4 Xirolimni thrust 6,10 5,83 3,83

3.1.5 Adravastoi thrust 4,25 5,20 3,67

3.1.6 Skalia thrust 2,68 3,22 2,33

3.1.7 Katsounaki thrust 3,85 4,17 2,71

3.2 FAULTS    

3.2.1 Xerokampos scarp 4,85 4,00 4,38

3.2.2 Chametoulo scarp 3,80 4,07 3,73

3.2.3 Mouliana fault 3,30 3,95 3,17

3.3 FOLDS    

3.3.1 Phyllites-quartzites fold 4,80 3,47 2,88

3.3.2 Magassa fold 4,20 3,87 3,21

3.4
MICROTECTONIC 
STRUCTURES    

3.4.1
Magasa microtectonic 
structures 4,80 4,94 3,67

3.4.2
Magassa Tectonic 
conglomerate 3,50 3,50 3,67

4 HYDROGEOLOGIC    

4.1 SPRINGS    

4.1.1 Karydi 4,58 5,52 4,67

4.1.2 Epano Zakros 6,43 5,49 5,00
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4. Details on the interest of these sites in terms of 
their international, national, regional or local value 
(for example scientific, educational, aesthetic)

The area of Sitia Nature Park is the host for several 
important and peculiar geosites, some of them unique 
not only for Crete but also for Greece, whereas some can 
also be considered as of international scientific value. 
The most complete study for the identification and 
evaluation of geosites of Crete (Fassoulas et al 2010) 
has identified four geosites of National and possible 
international importance, that of Vai beach and palm 
forest, the Hercynian rocks at Chamezi, Kalavros beds 
and the Zakros palaeo-shorelines. In addition, Itanos 
(Erimoupoli) detachment, Epano Zakros spring and 
Pelekita cave and have been evaluated as of regional 
importance.

The vast majority of geosites of Sitia Nature Park (83, 
as caves were not included) have been additionally 

assessed following international methodologies like the 
one proposed by Fassoulas et al. (2012).

Various criteria, like scientific, aesthetic, ecological, 
cultural, economic etc., have been used to assess 
the touristic and educational values, as well as the 
conservation needs for each of the afore mentioned 
geosites. The detailed results are to be found at the 
attached geological annex. 

According to the detailed geosite assesement the 
highest touristic value has been estimated for Richtis 
gorge, Vai beach and palm forest, the Kastri hill at 
Chiona beach, the gorges of Kato Zakros and Moni 
Toplou, the multicolored metamorphics of Maridati 
beach, the spring of Zakros  and the Venetian castle and 
spring of Voila. The highest educational value has been 
identified for the sites of Kato Zakros, Moni Toplou and 
Richtis gorges, the Zakros Spring, the salt marsh of 
Xerokampos and the castle and spring of Voila.

Geosite 
Code Geosite Name Vedu Vtour Vprot

4.1.3 Flega 5,43 3,14 3,67

4.1.4 Skalia 3,95 3,08 4,00

4.1.5 Moni Toplou gorge 5,95 3,11 3,61

4.1.6 Zou 3,55 3,05 4,17

4.1.7 Zakros fault-fountain 4,58 4,53 4,33

5 FOSSILIFEROUS SITES    

5.1 UPPER CRETACEOUS    

5.1.1 Roudists 3,11 2,33 3,27

5.2 MIOCENE    

5.2.1 Zakros deinotherium 1,91 1,96 4,63

5.2.2 Gela deinotherium 3,23 2,22 5,73
5.2.3 Kato Zakros corals 2,83 2,81 3,03

5.2.4 Karoumes corals 3,95 3,01 4,17

5.2.5 Moni Toplou corals 3,25 2,34 2,04

5.2.6
Tenda echinoids and 
bivalves 2,88 2,12 3,40

5.2.7
Trapeza echinoids and 
bivalves 3,08 2,32 2,73

5.2.8
Agia Fotia echinoids and 
bivalves 2,55 2,90 3,00

5.2.9
Faneromeni echinoids 
and bivalves 3,53 5,44 3,50

5.3 PLEISTOCENE    

5.3.1 Fangromouro cave    
5.3.2 Vorino cave    

Geosite 
Code Geosite Name Vedu Vtour Vprot

6 GEOCULTURAL    

6.1 GEOARCHAEOLOGIC    

6.1.1
Petrokopio ancient 
quarry 3,83 3,94 3,57

6.1.2
Katsounaki ancient 
quarry 3,73 3,27 2,04

6.1.3
Molivokamino ancient 
quarry 3,73 3,27 2,04

6.1.4 Pelekita ancient quarry 4,33 3,87 2,28

6.1.5 Petsofas peak Sanctuary 3,83 3,94 3,57

6.1.6 Voila Venetian castle 6,11 5,81 3,32

6.1.7 Voila spring 2,58 3,18 4,17

6.2 GEO FOLKLORE    

6.2.1
Chonos abandoned stone 
buildings 3,51 4,10 3,97

6.2.2
Lydia abandoned stone 
buildings 3,31 4,10 3,80

6.2.3
Kamares abandoned 
stone buildings 3,31 4,10 3,80

6.2.4
Skalia abandoned stone 
buildings 2,55 2,90 3,67

6.2.5
Cobble trails Magasa-
Mitato 4,34 5,23 5,13

6.2.6 Lamnoni cobble path 3,44 5,08 3,97

6.2.7
Karydi – Agios Ioannis 
cobble trail 3,51 4,30 3,80

List of Sitia Nature Park geosites and their assessment results. Assessment process is discussed in Chapter 4. Vedu refers to 
the educational value; Vtour to the touristic value; and Vprot, to the conservation needs; 10 is the top score; not applied for 
caves.


