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Two generations of dunes south of Cape 
Melissa. A palaeosol is visible at the  top of the 
older one.

Cape Melissa : raised abrasion platform at 0.6 m 
and notch at 0.7 m.

View of Cape Melissa from the north, showing the 
Tyrrhenian terrace at 28 m, formed on steeply dipping 
Plio-Pleistocene formations.

Eroding raised beachrocks north of cape Melissa.
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Seismotectonic map of the broader area of Kyllini peninsula where the main offshore faults 
together with the epicentres of the strongest earhtquakes are shown. Squares are the shocks 
that occured during the historical period while circles and triangles are instrumentally recorded 
shocks with depths < 40 km and > 40 km respectively.

Vegetated dunes covering the low Tyrrhenian 
terrace at cape Trypiti.

Modern dune field stabilized by an artificial pine 
forest.
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o oReflectance map (sun azimuth N315 , elevation 30 ). The underlying digital elevation model is a 1150x300 grid of 10 
m resolution, constructed from contour data (1:5.000 HAGS maps).
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SEISMICITY

The seismicity of the area is high. Many earthquakes have been reported, with 
epicenters located mainly along the Zakynthos strait. The oldest known earthquake 
occurred in 1633 A.D. At the southern  area of the island of Zakynthos emergence of 
the land was observed while in the strait the occurrence of a tsunami was reported. 
The earthquake of 1791, damaged the eastern part of Zakynthos as well as the area 
of Kyllini. The strong earthquakes of 1820 and 1940, were reported to have caused 
serious damage in the same areas and the occurrence of tsunamis were also 
reported.

In the present century, 5 strong (Ms>5.5) shallow earthquakes originated from 
the Zakynthos strait, were recorded. These shocks occurred in 1903, M=5.7, 1909, 
M=5.7, 1926, M=5.6, 1968, M=5.9 and 1988, M=6.0. Its worthy to mention the 
catastrophic shocks that occurred in August 1953 in the area between the islands of 
Cefallonia and Zakynhos. The shocks destroyed completely the islands and caused 
extensive damage in Kyllini. The last earthquake paroxysm occurred in 1988 with 
strong shallow shocks. The stronger foreshock of Ms=5.5 occurred in September 

o o22, (38.04 N - 21.14 E, h=10 km). On October 16 a strong earthquake (Ms=6.0) 
o ooccurred south-west of the location of the first one (37.91 N - 20.95 E, h=14 km). 

These two strong shocks caused serious damage particularly in the area of the 
Kyllini peninsula. Rockslides, minor rockfalls, wedge failure as well as surface 
fissures and liquefaction phenomena have been observed in the epicentral area, but 
no vertical movements have been identified along the coast. 

DISCUSSION

The uplifted Tyrrhenian terraces observed around the 
promontory of Kyllini as well as the elevated wave-cut notches make it 
obvious that tectonism has played the most important role in the 
evolution of the Kyllini peninsula.

Another factor is the diapirism, which has caused the vertical 
displacements of the Tyrrhenian terraces, but with a very slow rate, in 
the neighborhood of the evaporite intrusions. 

The existence of the 0.4 m tectonically uplifted notch and its 
corresponding platform of 0.3m, observed at the same heights at 
several locations along the coastline, which indirectly dated at 
2905±75 C14 years B.P., indicate that during the last 3000 years the 
diapirism has not played any role at the vertical movement of the area.

The tectonically uplifted notch of 1.2 m along the southern part of 
the coast is found to be higher by 10 -20 cm near the salt intrusion 
(Cape Trypito) in the north, and suggests that this small differential 
uplift is caused by the diapirism with very slow rates of diapiric uplift.

The oldest Holocene abrasion platform is found at 3m at Cape 
Glossa when sea level reached its present level. This does not mean 
however that this feature represents the oldest tectonic event at this 
area.

The two uplifted nothces at 0.4m and 1.2m and the obtained date 
of 2905±75 C14 years BP from the beachrock at Cape Glossa, mean 
that the uplifts were caused by two seismic events the older one 

PALAEOGEOGRAPHIC EVOLUTION

Considering the evolution of the Kyllini area in the Late Pleistocene and taking 
into account the peripheral occurrence of the Tyrrhenian deposits up to an elevation 

5of 50 metres, it becomes evident that about 10  years ago Kyllini was an island. The 
presence of Tyrrhenian deposits at 47m at Cape Melissa indicates that this area has 
been uplifted in the Late Pleistocene-Holocene by that order and perhaps a little 
more in the area of Kastron - Oros due primarily to tectonism and secondarily to 
diapirism.

During the last glacial period when sea level fell by about 120m, the peninsula 
of Kyllini was joined to mainland Peloponnesus and covered a much more extensive 
area. At that time, downcutting became more intense following the lowering of the 
marine base level, and fragmentation of the Tyrrhenian terrace took place.

The Holocene transgression isolated once again the peninsula of Kyllini from 
Peloponnesus by a shallow strait. In Late Holocene, the Peneios river advanced 
towards Kyllini filling up the shallow sea first in the northern side and in the last two 
centuries the southern portion, where an extensive dune field has formed. The dune 
field of the western coast is older, and two generations of dunes can be 
distinguished.

COASTAL GEOMORPHOLOGICAL OBSERVATIONS

A) Cliffs. The coast extending between Cape Kyllini and Cape Chelonatas is composed of high cliffs. 
The eastern part is characterized by intense erosion which has destroyed part of the coastal, early 13th 
century, fortress of Glarentza. In this area there are remains of drowned medieval port facilities extending 
into the sea by about 100 metres indicating  retreat of the coastline. The western part has more stable cliffs 
because of the presence of the shallow sea bottom which extends for 200-300m in front of them.

The coastal area between Cape Chelonatas in the north and Cape Melissa in the south is 
characterized by steep slopes. The cliffs are composed of Plio-Pleistocene formations and have a general 
dip of 20°-35° to the N and NE owed primarily to the diapirism in the area. The morphologic slope on the 
other hand, is towards the north. South of Cape Melissa the cliffs retreat inland except for a few coastal 
appearances in the Cape Trypiti - Arkoudi area.

B) Abrasion platforms, wave-cut benches and notches.There are several platforms and benches 
with the corresponding notches along the Kyllini coastline which are carved in resistant limestones and 
Tyrrhenian formations.The most interesting among all these features is the existence at many places all 
around the coast of two distinct platforms at elevations of 0.3 m and 1.10m with corresponding notches at 0.4 
and 1.30 m. 

C)  Dunes. The presence of dunes in the peninsula is situated to a narrow strip of low coastal dunes 
extending from Cape Melissa to Cape Trypiti and a wide area of dune fields in the south from Cape Glossa to 
the mouth of the Peneios river in the southeast.

The narrow coastal zone of dunes has a width of up to 200 metres and a height of up to 12 metres. 
These dunes have been observed to overlie Tyrrhenian terraces at some points.

The south-west coast of Kyllini and the shoreline west of Cape Glossa is occupied by two extensive 
Holocene dune fields, the second probably being very recent and partly related to the course shift of the 
Peneios on the floodplain which it has formed, while the older one being more compact (aeolianites). At 
some points, the older aeolianite formation is covered by modern dunes a few meters thick, giving a total 
thickness of 20m. The modern dunes are stabilized and covered by bush vegetation The wide dune field in 
the south has a width of more than 2Km and reaches heights exceeding 20m. The dunes are stabilized and 
are covered by an artificial pine forest planted a few decades ago. 

D) Beachrocks. Along the coast of Kyllini peninsula, there are two areas where beachrocks are 
observed. The first one is located between Cape Trypito and Cape Melissa and the second in the area west 
of Cape Glossa.

The beachrocks of Trypito - Melissa have a maximum thickness of about 1.3 meters and are 
composed of pebbles and cobbles with intercallations of coarse sand. They are uplifted by about 0.8 m while 
a notch at 0.4 m is observed. The beachrocks are not continuous along the coast, as they are eroding today. 
It is worth mentioning the presence of a limited beachrock formation resting on a limestone bench very close 
to an outcrop of gypsum on the coast, at a height of 2.3 m maximum.

The beachrocks west of Cape Glossa are less extensive, have a thickness of about 50 cm, and are 
composed of medium to coarse sand with a few pebble intercallations. They are uplifted by about 40cm. 

Shells recovered from this formation were radiocarbon dated 
14at 2905±75 C  years BP. 

The peninsula of Kyllini (Chelonatas) is located at the westernmost end of Peloponnesus, 
opposite the island of Zakynthos. It is formed by a morphological rise (244 m at Kastro, the 
highest point) connected to mainland Peloponnesus in the east by the floodplain of Peneios 
river. North of Kyllini extends the gulf of Kyllini, south of it the Chelonitis gulf and in the west the 
straits of Zakynthos.
 

GEOLOGY

In the Kyllini peninsula, post-alpine formations prevail, with only but a few outcrops of the 
alpine basement. The alpine rocks belong to the Ionian geotectonic zone, and they are 
limestones of Cretaceous-Eocene age and the diapiric intrusions of Triassic evaporites which 
crop out at the western part of the peninsula.

Over the alpine basement exist conglomerates of the Lower Pliocene and  a Plio-Pleistocene 
series of sands, sandstones, clays and marls of at least 400m thickness. This series is 
characterized by an alternating shallow marine, brackish and lacustrine facies. Peripheral to 
the Chelonatas hills, and at elevations ranging from 5 to 50 metres, a formation of Tyrrhenian 
calcareous sandstones overlies unconformally the Plio-Pleistocene series. Kowalczyk and 
Winter (1979) distinguish a Eu-Tyrrhenian and a Neo-Tyrrhenian terrace, both a few meters 

thick. The recent formations consist of alluvial deposits occupying 
the lowlands, colluvials, talus and coastal sediments. The south-
west coast of Kyllini (Melissa - Loutra) and the shoreline west of 
Cape Glossa is occupied by two extensive Holocene dune fields, 
the second probably being very recent and related to the course 
shift of the Peneios - on the floodplain of which it has expanded. In 
the Melissa - Loutra dunes two generations can be assumed, the 
older one being more compact (aeolianites). Aeolianite is also 
reported overlying the elevated Tyrrhenian deposits at Cape 
Melissa. 

TECTONICS

The area of western Peloponnesus is characterized by a 
compressional regime undergoing the consequences of the 
subduction of the African plate beneath the Eurasian plate. The 
subduction is taking place along the Hellenic Trench located 
offshore. The strait between the peninsula of Kyllini and Zakynthos, 
is a linear submarine valley system of tectonic origin which runs 
parallel to the western seaboard of Peloponnesus. This graben has 
been clearly mapped from geophysical investigations.

In the Kyllini peninsula diapirism is another tectonic factor. 
Triassic evaporites have created neodiapirism onto the overlying 
rock formations during the Plio-Pleistocene. The diapirism is due to 
the overburden pressure of the overlying sediments as well as to 
the lateral eastward compression which has pushed them 
upwards. The sedimentary rocks surrounding the diapir are uplifted 
into a NNW-SSE trending asymmetric anticline. Their bedding is 
parallel to the contact, while their dip increases towards the 
intrusion. The Plio-Pleistocene deposits around the diapiric 
intrusion are broken by normal faults and joints which strike mainly 
N-S and E-W. Related to diapirism is the presence of hot springs in 
the south-western part of Kyllini (Loutra).

Generalized Geological Map of 
the Kyllini peninsula, based on 
C h r i s t o d o u l o u  ( 1 9 6 9 ) ,  
Kowalczyk & Winter (1979) and 
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Fallen walls from the medieval fortress 
of Glarentza, in front of rapidly 
retreating cliffs.

Notch at 1.2 m carved on the 3m Tyrrhenian 
terrace at Glossa. The modern abrasion platform 
can be seen in the foreground.

Tyrrhenian terrace covered by Holocene 
dunes now eroding.

Uplifted beachrocks at 2.3 m resting on a limestone 
bench. In the background a notch is visible at 1.4 m.

Uplifted notch at 1.3 m on limestone at Cape Trypito. Modern abrasion platform west of Arkoudi bay. An uplifted 
wave-cut bench is discernible at 0.4 m.

Modern abrasion platform and notch on Plio-
Pleistocene formations on Arkoudi bay. Raised 
consolidated beach material can be seen at 0.4 and 1.1 

Cliffs North of Cape Trypito, inactive today due to regional uplift.

3 m raised Tyrrhenian terrace with well-defined 
0.4 m notch and a less discernible one at 1.1 m.
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