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The coastline of the Evrotas delta and the nearby
beaches are the fourth largest nesting rookery in Greece for
the loggerhead sea turtle (Caretta caretta), hosting an
average of 183 nests annually. The extensive sand dunes that
once lay between the beach and the low-lying wetlands are
now greatly reduced in area by agricultural conversion, and
degraded by numerous damaging activities. Channelization
of the Evrotas River has also led to severe coastal erosion.
Sand dunes are a protected habitat under the EU Habitats
Directive, they also fulfill a vital role in maintaining the
beaches and protecting the coastal zone. Under the LIFENature project, Archelon, in cooperation with local
authorities, carried out several projects aimed at the
protection of these dunes and restoration of damaged and
degraded areas. Several different types of sand-trapping
fences were built to determine effectiveness, then two
larger areas were selected for pilot projects. Monitoring
showed high rates of sand accumulation in some areas, up to
50 cm over nine months. Once a good dune profile is
achieved, transplanting of native Marram grass will restore
the natural functioning of the dune system. In the
management plan prepared by Archelon-STPS and the
Hellenic Ornithological Society, other sites along the
nesting beaches are identified where dune restoration and
protection works are necessary. Combined with proposals
for the re-creation of other areas of coastal wetlands and the
reformation of the river, the natural function of a coastal
delta may be recovered, so protecting the nesting beaches.

INTRODUCTION
Lakonikos Bay is found at the southern tip of the
Peloponnese, Greece. The five separate nesting beaches
have been monitored by the Sea Turtle Protection Society
of Greece since 1985. Totaling 23.5 km, they host on
average 183 loggerhead sea turtle (Caretta caretta) nests
each year. The works described in this paper were
concentrated on the main beach of either side of the mouth
of the Evrotas River. Sand dunes exist behind much of the 15
km of the Evrotas nesting beach. According to the
classifications defined in the European Union Habitats
Directive (92/43), three types of dunes are found in the
area: Mediterranean embryonic shifting dunes (2110);
shifting (White) dunes along the shoreline with Ammophila
arenaria (2120); and fixed dunes with herbaceous
vegetation (2130). The endangered sea daffodil (Pancratium
maritimum) occurs extensively and is indicative of the rich
flora of the area. The nearby coastal wetlands are important
habitats for migratory birds, being the first stopover
opportunity on the European mainland along this flyway.
Extensive beds of seagrass (Posidonia oceanica) are found
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offshore. Due to its important habitats and species, the
Evrotas Delta has been included in the Natura 2000 network
of proposed protected sites. The current LIFE-funded
project operated by Archelon-STPS is designed to continue
monitoring and baseline data collection, to prepare a
management plan, and to develop and implement
conservation management programs.
Land Use Changes
Analysis of aerial photographs showed that there have
been dramatic changes in the Evrotas Delta over the last
decades (Fig. 1). Conversion of wetlands and sand dunes to
agricultural fields was in line with national priorities and
policies of the day. Since 1945 the area of dunes has been
reduced by 76%, and coastal wetlands by 47%. Prior to
1945, 3,700 ha of citrus and olive groves already existed.
Another significant change was the channelization of the
Evrotas river, resulting in severe beach erosion and
coastline regression 2.5 km either side the river mouth. It
is estimated that the coastline has retreated 175 m at the
worst point. Erosion has slowed to 1m/year. Other
activities which destroy and degrade these dunes are sand
extraction, road-building, vehicular access, rubbish
dumping, afforestation, and the construction of illegal
beach homes.
Rationale
Management practices on the beach itself are well
established, and include in situ nest protection and
transfers. Extending management to the sand dunes was
deemed important for several reasons: buffer zone. It has
been observed in many of the nesting areas in Greece, that
once the sand dunes are destroyed, severe and usually
irreversible impacts will soon follow. Management of the
dunes, both protection and restoration, will help preserve
this buffer zone behind the beach.
Land Ownership
Under existing Greek land law, sand dunes can be
classified as ‘forestland’ and therefore come under public
ownership. Some dune areas are privately owned, and in
many areas private ownership is claimed, but awaiting court
decisions. Once dunes are converted to agricultural use,
ownership effectively defaults to the farmer, since the state
has no definitive register of public lands. Any dune
management activities funded by the state and EU, both
reduces the risk of illegal land appropriation, and helps
establish the states’ claim of ownership.
Coastal Processes
Sand dunes are an integral part of sedimentary
coastlines, acting as a vast natural bank of sediment.

Poster Presentations: Conservation and Management: Problems, Tools and Solutions
Erosion and deposition continually takes place across the
land-sea interface, alternating over time and location.
When sand dunes remain intact behind beaches, these
natural coastal processes have little or no long-term
impact. Without sand from the dunes to replace material
eroded, beaches can disappear, and coastlines regress
inland.

beach and dunes system. The conversion of an old
schoolhouse to the Evrotas Delta Environmental Education
and Information Station (now complete), and appropriate
signage and public awareness will facilitate conservation
efforts.

CONCLUSION
Light Barrier
The higher relief of sand dunes behind nesting beaches
acts to block light from nearby roads and developments.
Preserving even a narrow foredune ridge will result in a
significantly darker beach, with fewer problems of
disturbance and disorientation
Active Management
There are very few examples of environmental
management for habitat restoration in Greece. Involving
local communities and government in these simple
management activities educates them as to the importance
of the beach-dune system, and shows to them that effective
results can be obtained by relatively inexpensive, but wellplanned activities. It can serve as a example to others
seeking to involve locals in protected area management.

METHODS

With the objective of improving protection of the
Loggerhead sea turtle nesting beaches of Lakonikos,
Archelon-STPS are turning their attention farther afield.
The management activities in the dunes, as described here,
are ongoing, and will serve as valuable preparation once the
protected area is established. The management plan
proposes many expanded actions to restore and rehabilitate
the sand dune system. It is hoped, that by involving local
communities in nature conservation management at this
early stage, with proven results, that this will greatly
facilitate the operation and acceptance of a future protected
area in the Evrotas Delta.

Fig. 1. Land use changes in Lakonikos Bay 1945-1989.

Experiments showed that a double layer of plastic
netting was the most effective sand-trapping fencing
material (Fig. 2). The 50 cm high fence was stabilized by
wooden poles and galvanized wire. Accumulation rates
varied greatly, with a maximum of 45 cm in one month
(wintertime). If there was no sand accumulation after 12
months the fence was removed. Fencing only works when
there is a sufficient supply of wind-blown sand. The cost is
$1/m. Wooden pathways were constructed from local
sawmill offcuts, attached on the underside by galvanized
wire. Five meter sections can easily be carried to the site,
unrolled and fixed in place by wooden stakes at each end.
The flexible nature of the path means that if covered by
windblown sand, it can simply be lifted, shaken and the
replaced back on the surface. The cost is $2/m. Replanting
of the restored dune is done using Marram grass transplants
taken locally. Applications of slow release fertilizer ensure
rapid growth and good coverage. All work is done using
volunteer labor. After a new forestry road was constructed
through the dunes, the local Forestry Department planted
10,000 trees along 5 km of dunes. They included Pine,
Oleander, Acacia, Eucalyptus and Tamarisk. The management plan identifies this afforestation as a major threat to
the dune-beach system, and makes specific recommendations for the removal of all these trees. The management
plan also includes many proposals that use the techniques
outlined above for dune restoration and reconstruction
projects on a larger scale in the area. Proposals are also
made regarding reducing the impact of public access to the
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Fig. 2. Techniques used for sand dune restoration.
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