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Abstract. The Mavri Limni Valley – “Polylimnio”, in Messinia (Greece) is developed on a hilly region, with 
main flow direction NE-SW to EWE-WSW. It concentrates large quantities of water throughout the year. The 
hypsometric difference between the beginning and the end of the most interesting, 1000 m long, part of the 
valley is 96 m. Downward the stream flow, numerous nick points (waterfalls) are present with their heights 
ranging from 0.8 m to 16 m. At the end of the falls 15 main lakes are formed. Due to the large number of lakes, 
the studied valley is well known as “Polylimnio”. The area belongs to the Olonos-Pindos geotectonic unit in 
which flysch and limestone successions dominate. The main characteristics of these limestones are their great 
dips (40–68°) and their alternate directions. Faults are observed parallel and perpendicular to the valley direc-
tion. The formation of the valley and its development resulted from tectonic fractures and continuous erosion 
in depth and width. Waterfalls development is mainly controlled by the faults. The observed retrograde ero-
sion is an effect of relatively late tectonic uplifting of the wider area.
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IntroductIon

The Mavri Limni Valley is located in Messinia prefec-
ture, south of Charavgi village (Fig. 1) and between the 
three hills of Chalavrezovouni (453 m), Tragana (392 m) 
and Lykovouni (306 m). In the area of Dendroulia the 
Marvi Limni Valley is drained to the Kalorema valley, 
which finally discharges into Petalidi Bay (Fig. 2). The 
main flow direction is NE–SW to ENE–WSW; how-
ever, directions of E–W, ESE–WNW, N–S and locally 
alternated directions are also present. The valley has a 
total length of 2580 m. About 1000 m of them repre-
sent the most significant part characterized by steep and 
high slopes (Fig. 1). The altitudes range between 292 
and 200 m, with varying inclinations of 3 to 7°. During 
the year, the Mavri Limni Valley concentrates large 
amounts of water, mostly derived from the wide area of 
Mesopotamos in the west. The stream of Mavri Limni 
flows during the whole year with varying quantity of 
water, representing a 3rd class hydrographical branch of 
the 5th class of Kalorema stream. Fig. 1. Geographic position of the Mavri Limni Valley
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GeotectonIc condItIons

The drainage basin of the study area belongs to the Olonos 
– Pindos geotectonic unit (Fig. 3). The field work showed 
that the unit is mainly represented by carbonate and fly-
sch sequences with minor radiolarites. The flysch is of 
Late Maastrichtian – Late Eocene age. Its basal beds con-
sist of alternations of thin-bedded limestones, radiolar-
ites, marls and sandstones. This formation is underlain 

by a series of Upper Cretaceous limestones, whose upper 
40 m of platy carbonates are rich in foraminifers. The 
lower lithostratigraphic unit is represented by Jurassic – 
Cretaceous radiolarites (Fytrolakis, 1980). Post-Alpine 
sediments of Plio-Pleistocene age are also present. The 
Pliocene deposits consist of marls and sandstones, and 
the Pleistocene sediments – of Paniperio polymictic con-
glomerates, which derived from erosion of the Olonos 
– Pindos Unit (Koutsouveli, 1987). In tectonic aspect the 

Fig. 2. Topographic sketch of the Marvi Limni Valley

Fig. 3. Geological map of the  Mavri Limni Valley
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valley and adjacent areas belong to the Paniperio graben, 
which was formed of faults both parallel and perpen-
dicular to the valley direction with N–S, E–W, NE–SW, 
ENE–WSW and NW–SE predominant directions. The 
carbonate rocks often overthrust the flysch series, which 
comprises the regional base level of erosion in the area.

The limestone beds steeply dip from 40 to 68° with 
alternated directions, which reflects the intense tectonic 
deformation in the valley. Field measurements down the 
flow direction showed that initially the bedding planes 
dipped westwards, ranging to NNW, then to NNE and 
again to the W. Finally, bedding dips to NNE and NE. 
Consequently, we determined same and opposite dipping 
directions to the flow direction of the stream. More par-
ticularly, in Kadi Lake, a triangle-shaped lake where a 
16-m high waterfall ends in one of its corners, a lime-
stone block has bedding plane almost perpendicular to 
the stream flow. Additionally, there is a 40° tectonic con-
tact on which the limestone has vertical bedding. 

the marvI LImnI vaLLey deveLopment

The Mavri Limni Valley development was due to tec-
tonic fracturing, as well as to intense erosion in depth 
and width. Initially, the valley was developed by zig-zag 
faults parallel to the stream direction. The tectonic uplift-
ing was responsible of the gradual river incision which 
finally yielded a deep valley.

The beginning of the most important part of the val-
ley is at 296 m above the sea level, whereas the end is at 
200 m, at a distance of 1000 m. The 96 m hypsometric 
difference between the beginning and the end of the route 
is succeeded by the formation of numerous nick points 
(waterfalls). The development of these successive nick 
points is strongly controlled by faults with perpendicular 
strike direction to the river flow, as well as to the bedding 
planes, which steeply dip, often opposite to the stream 
direction. In addition, the waterfall heights varying from 
0.8 m to 16 m reflect the faults throws. 

The waterfalls flow to 15 main and numerous small-
er lakes. Field observations and measurements showed 
that the lake surface varies from 1.3 to 270 m2, with 
ranging depths from 0.4 up to 6.5 m (Table 1). Due to 
the large number of lakes, the Mavri Limni valley is 
widely known as the “Polylimnio”. The names of the 
larger lakes are based on tradition. Thus, following 
the stream flow from the altitudes of 296 m to 200 m 
seven large lakes occur (Figs 4, 5), which are called: 
“Mavri Limna” with the karst spring “Kefalovriso” on 
the west, “Mavrolimna”, “Kadi”, “Kadoulas”, “Italou”, 
“Panagou” and “Stathoulas”. Follow ing the current di-
rection, down to the Stathoulas Lake three smaller un-
named lakes occur, as well as many minor lakes in be-
tween. Kadi Lake is the greatest one, covering a surface 
of about 270 m2 and maximum depth of 6 m. Nowadays, 
Kadi Lake is suitable for swimming; in the past Mavri 
Limna and Stathoulas lakes were, too. 

The significant cataclasis of the rocks in the val-
ley in addition to the waterfalls development were re-
sponsible for retrogressive erosion, affecting even the 
Alpine basement. It is also a result of later uplifting 
of the area, possibly after the Pleistocene (Fountoulis, 
1994). Consequently, the retrogressive erosion did not 

Fig. 4. Topographic map of the studied area with lake positions 
and bedding

Table 1
Basic lake data measured in the field

LaKe Altitude 
(m)

Max. Length 
(m)

Max. Width
(m)

Depth
(m)

Area
(m2)

Waterfall height 
(m)

Mavri Limna 296 20 12 2.5 180 2.3
Mavrolimna 272 22 15 3.7 150 1.5

Kadi 252 22 24 6.5 270 16
Kadoulas 240 30 10 3.5 160 1.2

Anonymous 1 232 20 8 2.5 85 1.5
Italou 228 35 8 2.8 180 1

Panagou 212 12 12 2.3 130 1.5
Stathoulas 198 18 17.5 3.6 230 9

Anonymous 2 236 12 6 2 76 0.8
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Fig. 5. Characteristic points of the most important lakes and waterfalls in the Mavri Limni Valley
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affect the newer valleys. The annual rate of the retro-
gressive erosion is low due to the hard carbonate rocks 
and their strong dip.

concLusIons

The morphogenesis of the Mavri Limni Valley resulted 
from three main factors: 1) the character of fracturing 
by faults parallel to the long axis of the valley, which 
determined the initial incision of the river bed; 2) the in-
tense erosion in depth and width due to tectonic move-

ments in the area, causing the development of a deep 
valley (Fig. 4); 3) the fracturing by faults perpendicular 
to the river flow which consequently formed successive 
waterfalls and lakes. 

The observed retrogressive erosion is an effect of the 
relatively late tectonic uplifting of the area, as well as by 
the significant jointing of the rocks in the valley. With 
regard to the above mentioned geological conditions in 
the Mavri Limni Valley, 15 successive lakes have been 
formed, giving the area the name of “Polylimnio”, as 
well as 15 waterfalls, which represents a place with unu-
sual natural beauty. 
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