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Abstract A late Holocene pollen profile from the
Megaris on the eastern Gulf of Corinth shows a vegetation
which was strongly influenced by human impact through-
out. A Pistacia-Phillyrea maquis, which is reflected in the
older parts of the profile, changed later to a more
degraded vegetation type. In the uppermost part Pinus
dominates the pollen spectrum. A continuous record of
Ceratonia siliqua pollen older than cal a.d. 100 is of
special interest.
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Introduction

Until now, only a few palynological investigations have
been carried out in the coastal area of Greece, as pollen-
preserving conditions are scarce in the dry Mediterranean
climate. Radiocarbon dated pollen profiles are especially
rare. This paper presents a pollen-analytical study on a
core from a little marsh at Psatha, eastern Gulf of Corinth
(Fig. 1). Two radiocarbon dates allow a chronological
classification. The conditions were not ideal for a
palynological investigation, either, as the older sediments
were barren of pollen. Nevertheless, the results provide
interesting information about the vegetation development
in the coastal area of the Megaris during the last two
thousand years.

The study area

Psatha is situated in one of the easternmost bays of the
Gulf of Corinth, ca. 30 km from the Isthmus of Corinth,
which connects the Peloponnese peninsula with the Greek

mainland (Fig. 1). The bay is surrounded by limestone
rocks. 80 m from the modern beach barrier and approx-
imately 40 m from the former shoreline a small marsh is
found, which is bordered by a talus fan coming from the
surrounding hills.

The climate is typically Mediterranean, and most rain
falls during the winter, while in summer 1–2 months are
almost without precipitation. The vegetation around
Psatha is classified as part of the Oleo-Ceratonion alliance
(Fig. 1), which is given as potential natural vegetation in
the driest areas of southeastern Greece, also those with
least frost (Horvat et al. 1974). Only a few kilometres
from the coast the vegetation changes to the Quercion
ilicis and the Quercion frainetto alliances, which are
separated from the Oleo-Ceratonion by the absence of
species that are best adapted to a hot and dry climate like
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Fig. 1 Location of the study area and potential natural vegetation
after Horvat et al. (1974)



Ceratonia siliqua and Euphorbia dendroides. In the
higher elevations of the Peloponnese and the mountains
north and east of the Gulf of Corinth, deciduous woodland
of the Ostryo-Carpinion alliance grows. In the highest
parts of the mountain range Abies cephalonica woodland
is found.

Today Pinus halepensis (Aleppo pine) grows on the
rocks around Psatha Bay. On the slopes towards the marsh
are terraces with an old olive grove. At the coring site the
local vegetation is formed mainly by Phragmites australis
and in the drier spots by Juncus species.

The area around Psatha was inhabited in prehistoric
times. A tower compound from the 4th/3rd century b.c.,
which was described by Muller (1983), lies only 300 m
away from the modern shoreline.

Material and methods

On 4./5.8.1990 a 3.6 m core was taken from the little
marsh with an Eijkelkamp corer. It shows a sediment
stratigraphy with alternating layers of peat, loam, clay and
sand (Fig. 2). Samples of about 2 cm3 were taken and
successively treated with conc. HCl and 70% HF,
acetolysed and cleaned by ultrasonic sieving (5 �m).
According to the pollen concentration, pollen counts
range from 240 to 500 arboreal pollen grains.

From 55–214 cm 15 samples could be investigated.
From 220–360 cm the pollen was too poorly preserved for
analysis. The pollen diagram (Fig. 2) shows the results as
percentages of the sum of the arboreal pollen (AP).

Conventional 14C dates on plant macrofossils and peat
were obtained from the 14C laboratory of the University
of Heidelberg (Table 1)

Results and discussion

Evergreen vegetation strongly influenced by human
impact dominates the whole pollen record. In the older
part of the diagram (214–120 cm) a Phillyrea-Pistacia
maquis with Erica and Cistaceae prevailed. Deciduous
oaks, which played an important role in the coastal area of
Greece during the middle Holocene (Sheehan 1979;
Bottema 1990; Jahns 1992, 1993, and unpubl.; Zangger et
al. 1997; Herking, unpubl.) are represented in the record
from Psatha with such low values only, that stands in the
vicinity of the coring site must not necessarily be
assumed. If deciduous oak woodland also grew in the
Megaris in the past, it had already been destroyed by
human impact in the investigated period. Pinus displays
high values. From 195 cm the Sarcopoterium-type shows
a continuous record. This pollen type represents the spiny
scrub Sarcopoterium spinosum and the herbaceous San-
guisorba minor. However, an expansion of Sarcopoterium

Fig. 2 Pollen diagram of Psatha, selected taxa are presented as percentage values of the sum of AP

Table 1 Conventional radiocarbon dates, calibrated after Stuiver et
al. (19981998)

Depth (cm) (uncal) b.p. (cal) a.d. (1s)

62–66 420€20 1442–1473
150–153 1870€55 76–234
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seems more likely in the coastal area of Greece,
indicating further degradation of the maquis to a Phrygana
vegetation (see Horvat et al. 1974).

Pollen grains of Abies and Fagus certainly derive from
the upper mountain range. The high amounts of Poaceae
could be either due to the open vegetation, or to the
occurrence of Phragmites in the marsh. The partly very
high Cyperaceae values certainly have their source in
wetland plant communities rich in sedges near the coring
site. Olea is represented in the whole profile, partly with
values >12%, indicating olive cultivation. Cereal-type
(Triticum, Hordeum and Avena type, after Beug 1961) is
present with values around 2%, however, one has to keep
in mind that the evidence of these large Poaceae pollen
grains may also include wild grasses in the eastern
Mediterranean area (Behre 1990). Juglans and Platanus,
trees, which were distributed in Greece by people since
ca. 1230 cal b.c. (Bottema 1980a) are present.

Of special interest is the record of Ceratonia siliqua.
Although this species is underrepresented in fossil pollen
spectra (see Weinstein 1981), it is already present in the
profile from Psatha at 187 cm, earlier than ca. cal a.d.
100, and appears subsequently continuously, reaching
values >2%. In other pollen profiles from the coastal area
of south-eastern Europe Ceratonia siliqua appears, if at
all, as single grains only (Bottema 1980b; Jahns 1992;
Zangger et al. 1997; Jahns and van den Bogaard 1998;
Herking, unpubl.). So far, Psatha is the only pollen
diagram which shows a continuous record of Ceratonia
siliqua. Apparently, at that location a vegetation with
Ceratonia siliqua was already present earlier than cal a.d.
100 as the result of human activities. The oldest pollen
grains of Ceratonia siliqua so far have been found in
Israel, in early W�rm period deposits (Weinstein-Evron
1983) and in a late Palaeolithic layer (Weinstein-Evron
1994), so the tree is certainly native in the Near East.
Little is known about how Ceratonia siliqua was favoured
and used by people in prehistoric times. Most of the
macrofossil finds of the carob (C. siliqua) have also been
recovered at archaeological excavations in Israel and
Egypt, from the early Neolithic onwards (for example
Galili and Schick 1990; Galili et al. 1993, 1997; Hopf and
Germer 1998; Cappers 1999a, 1999b). A very early use of
the pods, which are very sugary (the syrup may contain
>50% of sugar) should not be out of the question. The
Talmud mentions them as food (Zohary 1983).
Theophrastus (370–287 b.c.) described their shape. The
Roman authors Columella (4 b.c.–a.d. 65) and Pliny the
Elder (a.d. 23–79) wrote about their use as fodder for
pigs. The dried seeds were used as the first Karat-cartage
(in Greek: ker�tion) by goldsmiths (Encke 1958). Ac-
cording to Zohary (2002) the carob has been cultivated in
the Mediterranean basin only since the Roman period.
Baumann (1993) assumes that it was introduced from
Asia Minor to Greece in ancient times. Unfortunately,
there are no macrofossil remains of Ceratonia siliqua
from archaeological sites in Greece to specify the time of
its appearance.

From 137 cm onwards the profile is dominated by
pine. This may indicate an expansion of Pinus halepensis
woods at Psatha Bay at this time, as well as the pollen
precipitation of an almost treeless vegetation, where
Pinus pollen transported over a long distance prevailed
(see Jahns 1992). Surface samples, which were collected
at Psatha Bay, are also mostly dominated by Pinus pollen.
In the uppermost spectra of the profile, which date to
medieval times, Castanea appears. The values of Junipe-
rus and Cistaceae increase, indicating further degradation,
most probably as a result of grazing and fire.

Conclusion

The pollen profile from Psatha shows that the vegetation
in the coastal area of the Megaris was already strongly
influenced by human impact ca. 2,000 years ago. In the
older part of the diagram a Pistacia-Phillyrea maquis
prevailed. Later it changed to further degraded Phrygana.
Simultaneously, very high values of Pinus indicate either
an expansion of pine woods or an almost treeless
vegetation. Ceratonia siliqua was already present before
cal. a.d. 100 and was continuously present afterwards,
thus providing probable evidence for the cultivation of
this tree.
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