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Palaeogeographic evolution of Alykes lagoon, Pydna, Northern Greece during 
the Holocene, based on geomorphological and sedimentological data.
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ABSTRACT

In this study an attempt is made in order to determine the palaeogeographic 

evolution of Alykes lagoon, located along the microtidal coast of Pieria 

Prefecture in northern Greece. For this purpose, sedimentological, micro and 

macropalaeontological and granulometric analyses have been carried out on 

sediments that have been collected from two drill cores.
The total area of Alykes lagoon is 10.78 km2 while the length of the coastline 

is 11.4 km with a maximum width of 320 m, not exceeding an elevation of 1m. 

The lagoon in its present form does not seem to be filling up by terrestrial-

fluvial action. The only human activity in the study area is the saltworks in the 

northern part of the lagoon.
Four zones have been recognized according to their microfossil content 

corresponding to different palaeoenvironments of deposition.During the 

Holocene, the sea invaded this lowland area and created a shallow open 

marine environment which at times was disturbed by multiple terrestrial inputs 

induced by fluvial sediment influx and longshore drift. The prevailing drift is 

from South to North and has contributed to the formation of a barrier spit 

which extended towards the NNE and finally confined the lagoon in the 

northwest. The spit has advanced to the east by forming three generations of 

beach ridges having a different orientation.  
Based on a radiocarbon date at -4.2 m below sea level obtained from the 

southern part of the lagoon, it is assumed that the coastline was already at 

that location by the end of the seventh millennium BP.  Given that the drill 

core Is located only about twenty meters from the terrestrial outcrops 

(Neogene formations) we presume that this was the location of the oldest 

coastline during the Holocene. Therefore, the genesis of the lagoon can be 

safely put around the sixth millennium BP.
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Table 1. Stratigraphy of the two boreholes.

Fig. 1. Location map of the study area.

Fig. 2. Lithological map of the study area.

Fig. 4. Coastal geomorphological map of the study area.

Fig. 5. Stratigraphical columns of the 
            drill cores.

Micropalaeontological analysis

Alykes 1
The largest part of the Alykes 1 is characterized by the 
presence of microfauna that corresponds to brackish 
mesohaline conditions with high accumulation.
The sequence displays brackish mesohaline conditions 
marked by the intense presence of Ammonia parkinsoniana 
or Cyprideis torosa and fragments of Abra alba.
At the top of the core, the absence of the shells indicates a 
coastal environment.

Alykes 2
The lower part of the sequence is featured by marine 
gastropods (Rissoidae). This evidence indicates this unit as 
shallow marine.
In the following interval Ammonia beccarii, Elphidium spp. 
and marine Miliolids are associated with Abra alba 
community and Ctena decussata, indicating a very shallow 
marine high energy environment.
At 380-390cm brackish mesohaline conditions are 
supported by the presence of small Ammonia 
parkinsoniana and Cyprideis torosa. From this interval to 
258-268cm, brackish environment is supported by the 
dominance of taxa as Hidrobiidae, Abra alba, 
Cerastoderma glaucum, Cyprideis torosa and small 
Ammonia parkinsoniana.At 268-275cm a fluctuation 
between brackish and marine environment is also marked, 
as brackish ostracods are associated with marine ostracods 
and gastropods.
Towards the top of the core, mesohaline to oligohaline 
conditions prevailed as Iliocypris among other ostracods 
and the monospecific occurrence of Aubignyna perlucida 
indicate.
At the top, the plant remnants, the absence of shells and 
the oxidized layers indicate a coastal environment.

Methodology

This paper attempts to reconstruct the recent (late Holocene) evolution of 

Alykes lagoon, and determine the recent coastal changes in the area. For 

this purpose, two shallow boreholes were drilled and detailed 

sedimentological and microfossil analysis was performed on the borehole 

samples,combined with radiocarbon dating of selected samples (shells). 

In addition, geomorphological mapping was carried out to locate  and 

map coastal landforms. The shallow stratigraphy of the study area is 

dominated by clastic sediments, with surficial silts and clays present in 

sheltered lagoonal (back-barrier) areas, underlain by sands and gravels. 

The geomorphological, stratigraphic, microfossil,  and radiometric data 

are used to examine the recent evolution of, and sedimentation rates in, 

the lagoon, and their relation to regional sea-level changes.

The configuration of 

Alykes lagoon belongs to 

the lobate type of lagoons 

where wave action and 

longshore drift play a 

significant role in 

sediment distribution and 

particle size sorting. The 

total area of Alykes 

lagoon is 10.78 km2 while 

the length of the coastline 

is 11.4 km with a 

maximum width
of 320 m.  The presence 

of 2 generations of beach 

ridges (ridge and swale 

topography) in the 

northeastern part of the 

lagoon signifies 

easternward progradation 

and occurrence of storm 

surges given that the 

fetch is  a few tens of 

kilometers and the 

frequency of high wave 

energy is moderate to 

high. The age of a 

sample taken from drill 

core Alykes 2 at a depth 

of 4.50 m gave a date of 

6180 B.P.
 

The cross section represents the relief of the remnant of a depositional surface of a 

very large, old deltaic fan. The extension of the profile seawards indicates the 

location of the afforementioned landform. This suggests that the location of the cliff 

should be placed further east based on the slope of the surface. Furthermore, the 

presence of a classical to byzantine archaeological site allong the cliffs proves the 

retreat of the shoreline  for a few tens of meters as parts of a defensive wall and 

other structures have been eroded by the sea during the last 1400 years.

·Results-Discussion
 

      Four zones have been recognized according to their microfossil content corresponding to different 
palaeoenvironments of deposition, a coastal-shallow marine, a lagoonal, a mesohaline to oligohaline and a 
brakish mesohaline environment
· During the Holocene, the sea invaded this lowland area and created a shallow open marine environment 
which at times was disturbed by multiple terrestrial inputs induced by fluvial sediment influx and longshore 
drift.
· The prevailing drift (S-N) has contributed to the formation of a barrier spit which extended towards the 
NNE and finally confined the lagoon in the northwest. The spit has advanced eastwards. The combined 
action of two longshore drifts (N-S and S-N) lead to the formation of two generations of beach ridges having 
a different orientation.  
· Based on the radiocarbon date of the shell at -4.2 m bsl at Alykes 2, it is assumed that the coastline was 
already at that location by the end of the seventh millennium BP. Moreover based on this date a 
sedimentation rate of 0,7mm/yr can be estimated  
· Given that the drill core is located only about twenty meters from the terrestrial outcrops (Neogene 
formations) we presume that this was the location of the oldest coastline during the Holocene. Therefore, 
the genesis of the lagoon can be safely put around the sixth millennium BP.

a.Wharf, waterfront along the small port located at the 
   northern part of the   lagoon.

b.Alykes lagoon and swamp, seasonally covered with water.

c.Beach ridges at the northeaster part of the lagoon. Swales
   are seasonally covered with water.

d.Steep active coastal cliffs with talus located at the 
   northern part of the study area.

e.Vegetated stable coastal dunes along the easternmost
   part of the laggon

f.Snapshot during the drilling of Alykes 2 borehole. Apparent
 mood cracks due to the desiccated silty clayey surface. 

Fig. 3. Cross section as indicated in Fig. 1.

Photo depicting
eroded defensive
wall and other 
structures of 
classicalto
Byzantine times on 
the edge of a 
coastal cliff
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