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UNEP /IUCN: Directoty of Marine and Coastal Protected Areas in ·the Mediterranean Region. MAP 
Technical Reports Series No. 26. UNEP, Athens, 1989. 

Pour des fins bibliographiques, citer le present volume comme suit 
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This volume is the twenty-sixth issue of the Mediterranean Action Plan 
Technical Reports Series. 

This series contains selected reports resulting from the various activities 
performed within the framework of the components of the Mediterranean Action 
Plan: Pollution Monitoring and Research Programme (MED POL), Blue Plan, 
Priority Actions Programme, Specially Protected Areas and Regional Oil 
Combating Centre. 
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INTRODUCTION 

The Contracting Parties to the Convention for the Protection of the 
Mediterranean Sea against Pollution (Barcelona Convention) met in Geneva in 
April 1982 and adopted the Protocol Concerning Mediterranean Specially 
Protected Areas which entered into force ou 23 March 1986. The Protocol 
contains a number of Articles that specify the actions Mediterranean States 
are bound to undertake to identify, establish and manage marine and coastal 
areas requiring special protection. To aid them, the Regional Activity Centre 
for Specially Protected Areas was established in Salammbo, Tunisia in 1985. 

One of the activities of the Centre is to maintain a computerized data-base 
containing information on the marine and coastal conservation activities of 
each Mediterranean country and on individual protected areas, either existing 
or planned. 

This Directory contains the information available in the database on 
established marine and coastal protected areas.* The information has been 
derived from three basic sources. The first source was information held by 
the World Conservation Monitoring Centre of the International Union for 
conservation of Nature and Natural Resources in Cambridge, United Kingdom; the 
second was bibliographic research by the centre; the third source was answers 
to questionnaires sent to Mediterranean countries by the Mediterranean 
Co-ordinating Unit, Athens. The D~rectory includes only those areas 
designated by governments for inclusion in the Directory and for which 
sufficient information was provided. 

TWO groupings of information are contained in this Directory. For each 
country there is a section of general information or Country Data Sheet 
concerning marine and coastal conservation at the national level. After each 
Country Data Sheet there is a separate Area Data Sheet for each designated or 
established marine or coastal protected area. 

The National Focal Points for Specially Protected Areas of the Mediterranean 
have been asked to review drafts of the information on marine and coastal 
protected areas held by the Centre during 1988. The Directory contains 
information received by 30 June 1988. 

* This directory concerns the sites of biological and ecological value (SPA 
Protocol, Article 3, 2a). 
A second directory is in preparation and will concern sites of particular 
importance because of their scientific, aesthetic, historical, 
archaeological, cultural or educational interest (SPA Protocol, Article 3, 
2b). 
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ALBANIA 

AREA 28,752 km2 

LENGTH OF MEDITERRANEAN COAST 400 km 

AREA OF TERRITORIAL SEA 

PROTECTED AREA LEGISLATION The legal basis for all National Park~ in 
Albania is the Hunting Law No. 1351 of 1 November 1951 and the Forest 
Protection Law, No. 3349 of 3 October 1963. 

PROTECTED AREA ADMINISTRATION Responsibility for protected area 
administration rests with the Ministry of Forests and Water Resources. 

NATIONAL AUTHORITY ADDRESS 
No information 

ESTABLISHED M/C PROTECTED AREAS 
1. Divjaka National Park (C) 
2. Kune Nature Reserve (W) 
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ALBANIA 

DIVJAKA 

MANAGEMENT CATEGORY Managed Reserve (listed as National Park in the 
UN list of National Parks 1971} 

TYPE Coastal 

ANNOTATED DESCRIPTION A coastal lagoon, important for migratory birds. 

GEOGRAPHICAL LOCATION On the Adriatic coast. N 41°00'- E 19°27'. 

AREA 1,000 ha 

DATE ESTABLISHED 1956 

LEGAL PROTECTION Total 

LAND TENURE 

CLIMATE 

PHYSICAL FEATURES A long strip of low dunes on the shore of the 
Adriatic sea. The reserve is part of the wide coastal lagoon of 
Karavastase. Altitude: sea level to 10 m. 

VEGETATION Pine forests (Pinus halepensis and P. pinea}. 

FAUNA A small colony of Pelicanus crispus was found in 
1985 on the coastal lagoon of Karavastase (In Albania this species has 
been considered extinct since 1930}. Hundreds of pairs of Sterna 
albifrons have been reported. The monkseal Monachus monachus 
occasionally occurs here. 

CULTURAL/HISTORIC FEATURES 

MANAGEMENT No hunting or grazing is allowed. Along the 
coast, the presence of fortresses prevents admittance. The staff is 
composed of an officer in charge ana of two full-time guards. Special 
funds are available for re-afforestation (300 ha), other forest 
improvements, opening up of new paths ana other civil construction work 
(forest lodge, rest camp, etc.). A forest lodge with 20 beds is 
available for tourists. Driveable routes in the Park are closed in 
winter. 

USES Traditional activities, such as commercial 
fishing, are allowed. The two neighbouring villages (Kulari and Divjaka) 
excercise a right to gather dead wood. 

PROBLEMS No information. 
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PRINCIPAL REFERENCE MATERIAL 
- IOCN, 1971. United Nations List of National Parks and Equivalent 

Reserves. IOCN, Morges. 

CONTACT ADDRESS No information. 
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ALBANIA 

KUNE 

MANAGEMENT CATEGORY Strict Nature Reserve 

TYPE Wetland 

ANNOTATED DESCRIPTION A coastal lagoon of international importance to 
waterfowl. 

GEOGRAPHICAL LOCATION At the mouth of river Drini. 41°4S'N-19°28'E. 

AREA Several hundred hectares. 

DATE ESTABLISHED 

LEGAL PROTECTION Total. 

LAND TENURE 

CLIMATE 

PHYSICAL FEATURES The reserve is comprised of the Kune lagoon, the 
river mouth and neighbouring land areas covering many square kilometres. 

VEGETATION 

FAUNA This wetland area is of international importance 
to waterfowl. Nesting species include grebes (Podicipitidae), the 
cormorants (Phalacrocorax carbo and P. pygmeus), Night Heron (Nycticorax 
nycticorax), Squacco Heron (Ardeola ralloides), Little Egret (Egretta 
garzetta), Grey Heron (Ardea cinerea), Spoonbill (Platalea leucorodia), 
Glossy Ibis (Plegadis falcinellus) and many species of ducks, rails, 
waders and gulls. This site, that in the last ten years has held a large 
herony, is still a very important ornithological area. 

CULTURAL/HISTORIC FEATURES 

MANAGEMENT No public access is allowed. 

USES 

PROBLEMS 

PRINCIPAL REFERENCE MATERIAL 
-Carp E., 1980. A Directory of Western Paleartic Wetlands. IUCN, Gland. 

CONTACT ADDRESS No information. 
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ALGERIA 

2,381,741 km2 

1,200 km2 

80,000 km 

18,250,000 (in 1981) 

PROTECTED AREAS LEGISLATION A new law for the protection of the 
environment (No.83-05) was approved on 5 February 1983 to protect and enhance 
the value of natural resources and to prevent and fight all forms of 
pollution. Protected areas (national and regional parks, nature reserves, 
cynegetic centers for the reproduction of local and exotic species of national 
value) are established under this law with the decree No. 83-458 of 23 July 
1983. Out of five national parks listed in the UN list of National Parks 1985, 
only one is coastal and none are marine. 
Other laws relative to conservation of natural resources are the hunting law 
(No. 82-15 of 21 August 1982) and the ordinance (No 67-281 of 20 December 
1967) on excavation and protection of historic and natural monuments. 
Algeria is a signatory to the Barcelona Convention and relative protocols 
(including the Specially Protected Areas Protocol), the Ramsar Convention, the 
World Heritage Convention, the CITES Convention, the London Convention and the 
African Convention. 

PROTECTED AREAS ADMINISTRATION The overall responsibility for protected 
areas administration and management rests with the Ministere de l'Hydraulique, 
de l'Environnement et des Forets (H.E.F.) established in 1970. Under the 
Vice-Minister, responsible for environment and forests, there is the 
"Direction des pares et de la protection de la faune" and hence the 
"Sous-Direction de pares nationaux et des reserves naturelles", the latter 
divided in three Bureaux: "Pare Nationaux•, "Reserves Naturelles" and "Faune 
et Flora en Disparition". 
Each national park has its own budget. The Director is appointed directly by 
the H.E.F. Minister and has powers of independent action. 

ADDRESS OF NATIONAL AUTHORITIES 

ESTABLISHED M/C PROTECTED AREAS 
1. El Kala National Park (W) 
2. Gouraya National Park (C) 

Ministere de l'Hydraulique, de 
l'Environnement et des Forets, 
Direction des pares et de la protection de 
la faune, 
Ex Grand Seminaire (Kouba) Alger, 
Algeria. 

3. Reghaia Managed Nature Reserve (Centre d'Elevage Cynegetique) (W) 
4. Taza National Park (C) 
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ALGERIA 

EL KALA 

MANAGEMENT CATEGORY National Park 

TYPE Coastal/Wetland 

ANNOTATED DESCRIPTION The protected area covers a large wetland complex 
which has been recognised as the most important site for wintering birds 
in Algeria as well as a littoral Alep pine forest which is unique in the 
north east region of Algeria. 

GEOGRAPHICAL LOCATION The park is located in the north-eastern part of 
Algeria, in the coastal plain along the Tunisian border around the small 
town of El Kala (Wilaya d'El Tarf district). 
The park covers 40 km of coastline from Cap Rose to Cap Roux. 
Geographical coordinates: N 36° 54'- E 08° 27'. 

AREA 7233 ha 

DATE ESTABLISHED 1983 

LAND TENURE Government owned 

LEGAL PROTECTION Total. Establishment decree No. 83.462, 23 July 
1983 governed by the decree 83-458 of 23 July 1983 on national parks 
published in the Official Journal of 26 July 1983. 
Lakes Tonga and Oubeira have been designated for the List of Wetlands of 
International Importance under the Ramsar Convention. 

CLIMATE The climate is typically mediterranean with 
rainfall in winter months and a long dry summer. Average annual 
temperature 15° c, average annual precipitation 1300mm, principal winds 
north-west and north-east. 

PHYSICAL FEATURES The principal components of the wetland complex 
are four lakes (Tonga, oubeira, Mellah, Blue) and a marsh (Marais de 
Bour'dim). Geologically the area belongs to the Tellien Atlas, formed by 
an alternance of sandstones and clays of Tertiary and Quaternary eras. 
The topography is characterized by a low gentle relief with a maximum 
altitude of lOOm. A well developed coastal dune system is present 
between the coast and the lakes. The lakes Oubeira (2974 hal and Tonga 
(2392 ha) are closed freshwater basins (0.5-lm. average depth) with 
abundant vegetation and little open water; lake Mellah is a saltwater 
lagoon of 824 ha connected with the sea. 
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VEGETATION The wetland vegetation is mainly constituted of 
Phragmites, Scirpus and Typha. The submerged vegetation is dominated by 
Pondweed Potamogeton sp. in the eutrophic lake Oubeira, and by tassel 
pondweed Ruppia spiralis in the salty lake Mellah. 
The inundated lands are dominated by Alnus glutinosa, but islands of 
Salix alba and Salix cinerea also occurr. 
The coastal dune vegetation is composed of a thick Juniperus maquis, 
followed by an extensive cork oak forest (Quercus suber), maritime and 
Alep pine forests. The forest of Pinus halepensis, restricted to the 
drier sites of the ancient dune formation north of lake Mellah, is unique 
in the north east region of Algeria. 

FAUNA The lakes are rich in fish and of great 
importance to wintering, migrating and breeding waterfowl, especially 
Anas penelope, Aythya ferina, A. fuligula, Fulica atra, Tachybaptus 
ruficollis and Podiceps cristatus. The Glossy Ibig-pfegadis falcinellus 
1s an occasional visitor. 
Common mammals are: Wild Boar (Sus scrofa), Otter (Lutra lutra), hystrix, 
Mustela numidica, Herpeste ichneumon, Genetta genetta. Other rare 
mammals 1nclude Felis caracal and Cervus elaphus barbarus, the latter 
inhabiting the forests at the southern limit of lake Mellah. 

CULTURAL/HISTORICAL FEATURES Several prehistoric and historic sites are 
found in the littoral zone such as neolitic remains, roman ruins of the 
ancient town of Tuniza (El Kala), and ruins of a XVI century French 
garrison (Vieille Calle). 

MANAGEMENT The Park is managed by the Government, the 
exploitation of natural resources is controlled, hunting is prohibited. 
The staff is composed of 30 people (5 administrators, 20 wardens, 2 
researchers, 3 technicians). The annual budget is 1,400.000 Algerian DA 
provided by the Government. A planning project study has been carried 
out in 1976. A management plan is in preparation at the University 
College London (UCL). 

USES 100,000 residents live in the town of El Kala and 
in the village of El Tarf. 50,000 to 100,000 tourists visit the Park 
especially during the summer. One hotel and two camp sites are available 
for tourists. Education activities include nature trails and exhibits. 
Research studies are carried out on plants and animals, especially 
endangered species. Research facilities include a climatological 
station, a field station for researchers and various experimental sites 
(arboretum). Waterfowl counts have been carried out each year since 1971 
by IWRB and the "Station Biologique de Tour du Valat•, Camargue. 
Controlled human activities such as agriculture, aquaculture, fishing, 
forestry and grazing take place in the area. 
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PROBLEMS The principal environmental problems are the 
degradation of the forests due to grazing and fire, shooting pressure on 
the lakeshores, wetland drainage and dredging. Several attempts to drain 
the wetland area were unsuccessfully initiated in the past but high ri;ks 
remain with the newly proposed water resources scheme in El Kala region. 
Insufficient equipment and untrained personnel represent the main 
management problems. 

REMARKS The park does not include a marine part but the 
protection of the adjacent sea-waters has been repeatedly recommended 
because of the important ecological characteristics: rocky and sandy 
bottoms with rich mediterranean biocenosis, important coralligen 
formations of Corallium rubrum (heavily exploited in the past), large 
Posidonia oceanica meadows. The presence of monk seal has been 
occasionally reported possibly in connection with the small permanent 
colony of the nearby Galite islands (Tunisia). 

PRINCIPAL REFERENCE MATERIAL 
- Anonymous, 1985. El Kala National Park booklet. National Bureau for 

Forestry studies, blida Algeria. 
- Bougazelli M., Djender M., Thomas J.P., 1976. Projet de Pare National 

Marin Lacustre Terrestre de El Kala (Annaba) Algerie. Report presented 
to the UNEP Expert Consultation on Mediterranean Marine Parks and 
Wetlands, Tunis, 12-14 January 1977. 

- Mezali M. 1985. Les Conditions Ecologique du Pares National d'El Kala. 
International Symposium on Conservation of Natural Zones and Genetic 
Resources, UNESCO-MAB, July 85, Blagoevgrad. 

-Skinner J., Smart M. 1984. The El Kala Wetlands of Algeria and Their 
Use by Waterfowl. Wildfowl 35: 106-118 •• 

-van Dijk G., 1983. La Valeur Ornithologique des Zones Humides de l'Es~ 
Algerien. Biological Conservation 26: 215-226. 

CONTACT ADDRESS Direction du Pare National d'El Kala, 
Route de la Pepiniere, 
BP 73 El Kala wilaya d'El Tarf, 
Algerie. 
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ALGERIA 

GOURAYA 

MANAGEMENT CATEGORY National Park 

TYPE Coastal 

ANNOTATED DESCRIPTION The park covers the mountain at the north-west of 
Bejaia. This area includes natural, esthetical, historical and 
archeological features. 

GEOGRAPHICAL LOCATION The Park is 
an covers 10,6km of coastline, from 
Geographical coordinates: N 36046'-

located in the North West of Bejaia, 
Carbon Cape to Bouak Cape. 
E 05°05'. 

AREA 1,153.7 ha 

DATE ESTABLISHED 1984 

LAND TENURE Government owned 

LEGAL PROTECTION Establishment Decree No 84-327, 3 November 1984, 
governed by the Decree 83 458 of 23 July 1983 on natural parks. 

CLIMATE 
winter. 

PHYSICAL FEATURES 

Mediterranean climate, with dry summer and rainy 

The area is mountainous. 

VEGETATION The most typical species are Pancratium foetidum, 
Lithospermum rosmarinifolum, Convolirilus sabriatus ssp mauritanicus, 
Mathiola incana, Sinapsis pibescens ssp indurata, Mathiola sinuata, 
Euphorbia dendroides, Oryzopsis caerubescens, Pennisetum setaceum ssp 
asperifolium, Bupleurum plangineum and B. fructicosum. 

FAUNA Several species are rare, and particularly the 
monkey Magot Macaca sylvana. It is usual to meet Genetta genetta, Hystrix 
crustata, and for the birds Gyps fulvus, Hieractus fasciatus, Circaetus 
gallicus, Bubo bubo. 

CULTURAL/HISTORICAL FEATURES Some interesting ancient constructions or 
remains are in the area, like Gouraya harbour, Lalla Gouraya sepulture, 
Le Mercier Castle, Oriac Tower, Ruins Plate, Aygades area, and also 
recent like the lighthouse and the orientation table. 

MANAGEMENT The area is managed by the Government. Hunting 
is prohibited. The exploitation of natural resources is controlled. 
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USES Mainly tourism, in summer, for bathing. 

PROBLEMS Tourism pressure in the summer, and particularly 
illegal camping. 

PRINCIPAL REFERENCE MATERIAL 

CONTACT ADDRESS 
Ministere de l'Hydraulique, de l'Environnement et des Forets, 
Direction des pares et de la protection de la faune, 
Ex Grand seminaire (Kouba) Alger, 
Algeria. 



ALGERIA 

MANAGEMENT CATEGORY 
Cynegetique). 

TYPE 
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REGHAIA 

Managed Nature Reserve (Centre d'Elevage 

Wetland 

ANNOTATED DESCRIPTION Permanent marshes behind the sand dunes at ti,e 
mouth of the Reghaia River. The area still holds small numbers of 
breeding, migrant and wintering waterfowl and is of major recreational 
and educational significance because of its proximity to the capital. 

GEOGRAPHICAL LOCATION The area is located 30 Km east of Algiers, in the 
Wilaya de Boumerdes, daira Boudouaou. Geographical coordinates: N 
36045'- E 03030'. 

AREA 130 ha (80 ha on land and 50 ha of water). 2 km 
of coastline. 

DATE ESTABLISHED 1983 

LAND TENURE Government owned 

LEGAL PROTECTION Partial. It was declared Centre d'Elevage 
Cynegetic by decree No 83/75 of 8 January 1983. It is also a protected 
landscape. 

CLIMATE Hot dry summer and cool rainy winter. Average 
annual temperature 22° c. Average annual precipitation 625mm. 
Principal winds from North-West. 

PHYSICAL FEATURES Calcareous mother rock with alternance of schist 
and clay soils, compact on the surface. Gentle relief forming a shallow 
depression surrounded by hills. Maximum altitude 30 m. 

VEGETATION Typical association of marsh species with 
phragmites, sedges and reeds. 

FAUNA Several species of western paleartic migratory 
birds. Passage of Ardeides (Ixobrychus minutus, Nycticorax nycticorax, 
Ardea purpurea), Anatides, Sternides (Chlidonias niger), aquatic 
sylviides (mainly Acrocephalus schoenobaenus). Wintering species are: 
Phalocrocorax carbo, Circus aeruginosus, Luscinia svecica. 

MANAGEMENT The area is managed by the personnel of the 
Cynegetic Centre. Hunting is prohibited. The staff is composed of 30 
people (5 administrative staff, 3 wardens, 1 researcher, 24 workers). 
The annual budget is 1,000,000 DA provided by the Government. 
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USES 40 families live in the area. 500,000 tourists 
visit the area exclusively in summer. Restaurants and bars are available 
in summer. 
Research is carried out on plants, animals and pollution. Extensive 
grazing and fishing take place. 

PROBLEMS Heavy tourism pressure in the summer, water 
pollution due to industrial discharges, illegal hunting. Untrained 
personnel. 

PRINCIPAL REFERENCE MATERIAL 
- EEC 1985. Apercu des Zones de Grand Interet pour la conservation des 

Especes des Oiseaux Migrateurs de la Communaute en Afrique. EEC final 
report. 

- Scott D. 1980. A Preliminary Inventory of Wetland of International 
Importance for Waterfowl in West Europe and Northwest Africa. IWRB 
Sp.Publ. No.2, Slimbridge, U.K. 

CONTACT ADDRESS Direction du Centre cynegetique de Reghaia, 
Wilaya de Boumerdes, 
Algeria. 
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ALGERIA 

TAZA 

MANAGEMENT CATEGORY National Park 

TYPE Coastal 

ANNOTATED DESCRIPTION The Main features of the park are: - the 
Marvelous Cave, with stalactites and stalagmites, - Oued Taza Canyon, 
about 500m long and lOOm deep in some place, digged in calcareous rocks, 
with important population of monkeys, - Oued Bar el Oued Canyon and 
Guerrouch forest, constituated of Zeena trees, the most important of 
Algeria. 

GEOGRAPHICAL LOCATION The Park is located in the East seashore of 
Algeria in the Bejaia Gulf. It is part of the Small Baber Kabilie. The 
Park is in the Jijel Wilaya at 30 km from Jijel and 59 km from Bejaia. It 
covers 9 km of bays, criques and beaches of the Jijelian Corniche. 
Geographical coordinates: N 36°41'- E 05033'. 

AREA 3,807 ha 

DATE ESTABLISHED 1984 

LAND TENURE Government owned for the main part (3,118.76 hal 
and some private properties (668.24 ha), 

LEGAL PROTECTION Establishment Decree No 84-328, 23 November 1984, 
governed by the Decree 83 458 of 23 July 1983 on natural parks an• the 
law 83 63 of 5 February 1983 on the Protection of Environment. The 
effective activity in the park has begun on 1st January 1987. Inside the 
park, the Marvelous cave is classified as natural site by the ordinance 
62 282 of 20 December 1967. 

CLIMATE The climate is typically mediterranean, with 
rainfall in winter months (November to February) and a long dry summer. 
Average annual temperature 15°C (winter 12, summer 25). Average ann~al 
precipitation l200mm (winter months 180mm, summer momths IOmm). Principal 
winds North-East and North West. 

PHYSICAL FEATURES It is a rough country, With a succession of 
antilinal and synclinal of calcareous, from Lias and Jurassic period, 
with locally sandstone and marl of Neocomian period covered by Quercus. 
Maximum altitude 1121 m. 

VEGETATION The wet vegetation stage can be devided in four 
series: -(i) the Quercus Zeen serie, with Quercus afareas group, Q. 
faginea and Vinca difformis group, Q. faginea and Laurius nobilis-group 
and Q, faginea and Agrimonia cupatoria group; -(ii) The Quercus suber 
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serie, mainly on the south exposed soil, with Q. suber and cytisis 
trifloris group which present two facies (with Vibernum timis and 
Pteridium aquilinum), with Q. suber , Erica arboria, Arbustus unedo, 
Cistus monspeliensis and Pistacia lentiscus group and with a degradated 
facies with the presence of Ampelodesma mauritanica: -(iii) the 
"repissilve "serie along the river with Populus alba and on the boarder 
of the canyon with Alurus glutivosa, Prunus avium, Salix pedicellata, 
Fraxinus angustifolia; -(iv) along the seashore, the vegetation is 
dominated by Olea pistacietum with various facies. 

FAUNA The fauna is very rich. Some species are 
threatened, like for the mammals Macaca sylvana (Barbary macaque), Felis 
1ibica (wild cat), Hystrix cristata (porcupine), Muste11a nivalis 
(weasel), Crocuta crocuta (hyena) and Herpeste ichneumon (mongoose). The 
marine avifauna includes Phalacrocorax aristotelis, P. carbo carbo and 
Tadorna tadorna. Prey birds are frequent, as Hieraaetus fasciatus 
(Bonelli's eagle), H. pennatus (Booted eagle), Circaetus gallicus 
(Short-toed eagle), Gyps vulture (Griffon vulture), Falco peregrinus 
(Peregrine falcon), Strix aluco (Tawny owl), Tyto alba (Barn owl) and 
Bubo bubo (Eagle owl). 

CULTURAL/HISTORICAL FEATURES Two archeological sites are part of the 
Taza National park: - Near Soutrouj, between Attis and taza Bay, 
corresponding to the Paleolithic and Neolithic periods. Each year, 
national and international archeological teams works here; - Near Oued 
taza, a natural cave, with ancient bones, is actually studied by National 
Centre for Historical Studies (CNEH). 

MANAGEMENT The area is managed by the Government. Hunting 
is prohibited. The exploitation of natural resources is controlled. 
The Director and an Plannification Council are responsibles for the 
management. The staff is componed of 8 people (3 administrators, 2 
wardens, 3 technicians). The annual budget is 300,000 Algerian Dinars 
provided by Government. 

USES 3,000 residents live in the National Park and 
during the summer, about 100,000 tourists (national and foreigners) visit 
the park. Three camp sitesavailable for 300 people each are the only 
management for tourist. Due to this, illegal camping is very frequent. 
Touristic activities are mainly swimming, bathing and scuba diving. 
Research facilities include two field stations, one in the park, the 
other at the periphey. Education activities: a green school is organized 
once a week, and a botanic path is under preparation for 1988. 
Controlled human activities such as agriculture, fishing, forestry, 
hunting and grazing take place in the area. 

PROBLEMS The principal environmental problems are the 
degradation of the forests due to fire, grazing and illegal camping in 
summer. Insufficent budget, technical equipment and vehicules, untrained 
personnel represent the main management problems. 
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REMARKS The management plan of Taza national Park 
recommand the protection of a marine area. This is waiting for study and 
evaluation of the most appropriate part (richness, diversity, 
accessibility). 

PRINCIPAL REFERENCE MATERIAL 

CONTACT ADDRESS 
Ministere de l'Hydraulique, de l'Environnement et des Forets, 
Direction des pares et de la protection de la faune, 
Ex Grand Seminaire (Kouba) Alger, 
Algeria. 
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CYPRUS 

AREA 9254 km2 

LENGTH OF MEDITERRANEAN COASTLINE 486 miles 

AREA OF TERRITORIAL SEA 

POPULATION 659,000 

PROTECTED AREA LEGISLATION 1) Forest law; 2) Forest (protection 
against incendiarism) law; 3) Fruit trees protection law; 4) Game and wild 
birds protection law; 5) Goats law; 6) Sage leaves protection law; 7) Soil 
conservation law. 

PROTECTED AREA ADMINISTRATION Ministry of Agriculture, Natural 
Resources and Energy, Department of Forests and Environmental Protection. 

NATIONAL AUTHORITY ADDRESS Department of fisheries, 
Ministry of agriculture and natural resources 
Tagmatarchou Pouciou 5-7, 
Nicosia, 
CYPRUS. 

LIST OF ESTABLISHED M/C PROTECTED AREAS 
1. Larnaka Lake Nature Reserve (W) 
2. Limassol Lake Nature Reserve (W) 



CYPRUS 

MANAGEMENT CATEGORY 

TYPE 

ANNOTATED DESCRIPTION 
waterfowl. 
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LARNAKA LAKE 

Permanent Game Reserve 

Coastal Wetland 

Lake Larnaka is an important wintering area for 

GEOGRAPHICAL LOCATION The reserve is situated on the south-eastern 
coast of Cyprus, extending from about 2 km to about 7 km south of the 
town of Larnaca. 34°52'N, 33°33'E. 

AREA 668 ha. 

DATE ESTABLISHED 1974 

LEGAL PROTECTION Established in 1974 under the Game and Wildbirds 
(Protection and Development) Law, No. 39 of 1974. 

LAND TENURE State owned. 

CLIMATE The area has a long dry period from June to the 
beginning of November, with temperatures ranging from 12° - 17oc 
minimum to 32° -37°C maximum. The rainy season in winter has an 
annual rainfall of 450 mm and temperatures ranging from 2° -1ooc 
minimum and from to 20° -23oc maximum. There is a short spring with 
some rain from March to May. 

PHYSICAL FEATURES The wetland consists of four lakes, the largest 
being Aliki with a surface area of 449 ha. The maximum depth of water is 
about lm but the depth is probably less than 30cm over 60% of the lake. 
All water is evaporated during the summer. The lakes are surrounded by 
outcrops of sandy, shelly, limestone and siltstone beds of Recent to 
Pleistocene age. These form the banks of the lakes. The lake bottom is 
covered by approximately a 6m thickness of limnic deposits. It is 
assumed that, in recent geological times, the lake depression was 
connected to the sea. Sea-water is probably still reaching the lake by 
underground flow, a theory which, if correct, would account for the 
present high salinity. surface run-off contributes during the rainy 
season but some of this has been diverted to run directly into the sea in 
recent years. Altitude: 2m at the lake surface during peak flood-level 
period. 

VEGETATION There is extensive halophytic vegetation in the 
area surrounding the lake, species such as Salicornia fruticosa and the 
Rushes (Juncus sp.) are common. 
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FAUNA This lake is an important wintering area for 
waterfowl, though fewer birds use this area than the nearby Limassol salt 
lake. Bird species which use the area in winter include Phoenicopterus 
ruber, Anas acuta, A. penelope, A. platyrhynchos, A. crecca, Tadorna 
tadorna, Plegadis falcinellus and Egretta garzetta. Dunaniella salina 
and the brine shrimp (Artemia salina) form the basic food source in the 
lake. 

MANAGEMENT The shooting, pursuing or catching of any bird is 
forbidden. Some management of the water regime has been carried out by 
the Fisheries Department, in cooperation with the Department of customs 
(which is involved in salt collection). 

USES The government collects salt from the lake during 
the dry season, otherwise no rights exist for anyone to use the lake for 
any purpose. Due to the proximity of the towns of Larnaca and Nicosia, 
the lake attracts a large number of visitors, specially interested to see 
the flamingoes. The cysts of Artemia salina are collected in controlled 
quantities by the Fisheries Department. This is for use in marine 
aquaculture research and development projects. 

PROBLEMS No information 

PRINCIPAL REFERENCE MATERIAL 
- carp E., 1980. A Directory of Western Paleartic Wetlands. IUCN, Gland. 
- Gryn-Ambroes P., 1980. Preliminary Annotated Lists of Existing and 

Potentially Mediterranean Protected Areas. UNEP/19.20/INF.S. 
- Leontiades L., 1977. Report on Wetlands and Marine Parks in Cyprus. 

Prepared for the UNEP Expert consultation on Mediterranean Marine Parks 
and Wetlands, Tunis, 12-14 January 1977. 

CONTACT ADDRESS The Ministry of Agriculture and 
Natural resources, 
Nicosia, 
CYPRUS. 



- 25 -

CYPRUS 

LIMASSOL (AKROTIRI) LAKE 

MANAGEMENT CATEGORY About 1/4 of the area is a Permanent Game Reserve 

TYPE Coastal Wetland 

ANNOTATED DESCRIPTION This is an important site for migrating waterfowl 
where several species overwinter or breed. 

GEOGRAPHICAL LOCATION The reserve is on the southern coast of Cyprus, 
on the peninsula which extends to the south-west of Limasso1 for a 
distance of approximately 14 km. 34° 30'N- 32° 57'E. 

AREA The area is about 2000 ha. 

DATE ESTABLISHED 1974 

LEGAL PROTECTION Established in 1963 under the Game and Wil~ Birds 
(Protection and Development) Law No 39 of 1974. The associated Phasouri 
Marshes are designated a temporary game reserve. 

LAND TENURE Government property. 

CLIMATE The area experiences a long dry period without 
any rain from June to the beginning of November, with temperatures 
ranging from 16°c to 33°c maximum. There is a short rainy season in 
the winter with average daily temperatures ranging from 7°C to l8°C 
and an average annual rainfall of 450mm. There is a short spring with 
some rain from March to May. 

PHYSICAL FEATURES The lake is a natural depression and contains 
water from about the beginning of December until about the end of July, 
when it becomes nearly dry. The bottom of the lake is covered by a layer 
of recent sand and learns having a probable depth of 1.5 to 6.0 metres. 
The Limasso1 salt lake was formerly a gulf of the sea but, as a 
consequence of long shore drift and the slight retreats of the sea, a 
pear of spits grew seawards from the mouths of the Kouris and Gary11is 
Rivers towards the Akrotiri Island. These two spits eventually reached 
the island forming a tombolo and isolated a patch of sea water between 
them which is now the lake. 
The lake is occasionally replenished by sea water (via the two low points 
along the shore) during storms. It is also replenished with fresh water 
from the marshes to the north and northwest of the lake. 
At its maximum, the surface water level is 1.7 m below sea level. 
maximum depth of water is about 1m. Even at peak level, some 50 ~ 

lake surface is covered by water which is less than 30 em deep and 
makes feeding conditions for wildfowl ideal. 

The 
of the 
this 
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VEGETATION To the north of the lake there is a belt of tree 
growth dominated by Eucalyptus spp., with rushes (Juncus spp.) and reeds. 
The marshy area outside the forest is covered with tamarisk-rushes, couch 
grass, reeds and brambles. The lake margin is bordered with Juncus spp., 
Salicornia fruticosa and suaeda fruticosa. The high salinity of t~e lake 
leaves it devoid of any vegetation. 

FAUNA There is a large concentration of birds during 
the migration seasons. Of particular note are Phoenicopterus ruber (2500 
to 7000 individuals), Anas acuta (2000-4000 individuals), A. penelope, 
mallard (A. platyrhyncos), A. crecca, Tadorna tadorna, Plegadis 
falcinellus, little egret (Egretta garzetta), Ixoybruchus minutus and the 
night heron (Nycticorax nycticorax). Two important raptors, Falco 
peregrinus brookei and Eleonora's falcon (Falco eleanorae), breed on 
rocks in the vicinity of the lake. The Phasouri Marshes are the main 
breeding ground in Cyprus of the frog Hyla arborea ssp. savignie (Xyla 
savignie). This is preyed upon by many species of birds and is itself an 
endangered species. 

MANAGEMENT Apart for the forest, which is being managed by 
the Department of Forests of the Ministry of Agriculture and Natural 
Resources, no other part of the area is under any management. 

USES A great number of visitors, both local and 
overseas, visit the area every year, especially during the wet period 
when the lake is alive with wildfowl. The area also attracts picnicers 
who mostly use the forest. 
Research work on the physical environment and the wetland microfauna has 
being carried out by the Department of Fisheries. No other organized 
scientific research takes place apart from bird observations and 
occasional bird counts by ornithologists. 
There are also some grazing rights held by neighbouring villages i~ the 
area of the marshes. 

PROBLEMS Heavy tourist pressure. Some grazing occurs in 
the marshy area and along the lake margin during summer and autumn. 

PRINCIPAL REFERENCE MATERIAL 
- Carp, E. 1980. A Directory of Western PAleartic Wetlands. IUCN, Gland. 
- Cyprus Ornithological Society Third Bird Report, 1972. 
- Gryn Ambroes P., 1980. Preliminary Annoted List of Existing and 

Potentially Mediterranean Protected Areas. UNEP/19.20/INF.S. 
- Leontiades L., 1977. Report on Wetlands and Marine Parks in cyprus. 

Prepared for the UNEP Expert Consultation on Mediterranean Marine Parks 
and Wetlands, Tunis, 12-14 January 1977. 

CONTACT ADDRESS SBA Akrotiri Administration, 
Ministry of Agriculture and 
Natural resources, 
Nicosia, 
CYPRUS. 
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EGYPT 

AREA 1,000,250 km2. 

LENGTH OF MEDITERRANEAN COASTLINE 1000 km. 

AREA OF TERRITORIAL SEA 

POPULATION 52,000,000 (1988). 

PROTECTED AREA LEGISLATION The Law Concerning Natural Protectorates 
(No. 102) provided the legal framework for the establishment and management of 
nature reserves and national parks in Egypt. It was ratified by the Peoples 
Assembly and Shura Counsel on July 20, 1983 and published in the Official 
Journal on August 4, 1983. This law explicitly prohibits any action that 
would endanger living species or destroy landscapes within the protected 
area. It also prohibits economic activities and experiments in the contiguous 
zone outside the protected area. The protected area was established by the 
Ministerial Decree and its delimitation is to be drawn up by the Environment 
Affairs Agency (EEA), directly affiliated to the Prime Minister's office. 
Egypt has one marine park established by special Prime Ministerial decrees 
1067 and 1068 in 1983 at Ras Mohammed on the Red Sea coast. Egypt ratified 
the World Heritage Convention on 7 Feb' 1984. 

PROTECTED AREA ADMINISTRATION The Environment Affairs Agency (EEA), 
established by Republican Decree No. 631 of 1982, is the competent body for 
the implementation of provisions of Law 102. It also coordinates activities 
with the various administrative offices in the regions. The EEA sets up 
branches in the Governorates where the protected areas are situated. Each 
protected area is to be administered by a board usually headed by the Govenor 
of the Governorate and formed of representatives from various ministeries and 
scientific organizations. Prime Minister's decrees Nos. 1429 of 1985 and 671 
Of 1986 established nature reserves in North Sinai (Zaraniq and Bardawil 
Wetland and Woodland between El Arish and Rafah) and at Omayed on the 
North-western coast of the Mediterranean. 

NATIONAL AUTHORITY ADDRESS Egyptian Environment Affairs ~9ency, 
Council of Ministers, 
11, A Hassan Sabry Street, 
Zamalek, 
Cairo, Egypt. 

LIST OF ESTABLISHED M/C PROTECTED AREAS 
1. Bardaweel - El Arish Wetland Nature Reserve (W) 
2. El Arish - Rafah coastal woodland reserve (C) 
3. Omayed Nature Reserve (C) 
4. Ashtoun el Gamil - Tanees Island (M/C) 
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EGYPT 

BARDAWEEL (Zaranick) 

MANAGEMENT CATEGORY Nature Reserve 

TYPE Wetland 

ANNOTATED DESCRIPTION Very important site for the passage of 
migratory birds. 

GEOGRAPHICAL LOCATION The reserve covers the eastern end of the 
Bardaweel lagoon. This lagoon lies along the northern shore of the Sinai 
Peninsula, occupying more than half the length of its Mediterranean 
coastline. It is 95 km long and 25 km wide at maximum. N 31° 10'-E 33° 
15'. 

AREA 60,000 ha (lagoon) 

DATE ESTABLISHED 1985 

LEGAL PROTECTION Established as a Nature Reserve in 1985 
based on law 102 concerning natural protectorates. Ministerial decree No. 
1429 issued 5 October 1985 prohibits hunting of all birds and animals in the 
area. 

LAND TENURE No information. Presumably state owned. 

CLIMATE A typical mediterranean arid climate with 
winter temperatures between 7°C and 20°c and Summer temperatures between 
18°c and 33°C. The annual rainfall averages 80-100 mm. 

PHYSICAL FEATURES A saline lagoon separated from the sea by a 
narrow strip of land forming a barrier 300-1000 m wide, its height varying 
from a few metres to over 60 m. Three man-made entrances permit free exchange 
of water from the sea. The lagoon is a vast area of shallow water with 
peninsulae and small islands, marshes and saltflats. Maximum water depth 3m; 
average water depth lm. 

VEGETATION Vegetation on foreshore and islands 
consists mainly of halophytes and is of varying density. 

FAUNA The lagoon is a permanent habitat for about 
1500 Flamingos (Phoenicopterus ruber), a maximum of 8,000 being recorded in 
1973. During the autumn, huge numbers of migrating birds pass along the 
length of the lagoon including Pelecanus onocrotalus (1460), Anas querquedula 
(203,000), Calidris minuta (15,500), Chlidonias leucopterus (8,800), Alcedo 
atthis (1,200) and Coturnix coturnix. 

MANAGEMENT Hunting is prohibited. 



USES 
extraction. 
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Some parts of the lagoons are used for sand 

PROBLEMS Alteration of the habitat due to the 
expansion of rainfed agriculture, severe hunting pressure. Eggo and fledglings 
of breeding waterbirds are gathered extensively by the local fishermen for 
food and probably sale. Excessive sand extraction. 

PRINCIPAL REFERENCE MATERIAL 

Paleartic Wetlands. IUCN, Gland. 

CONTACT ADDRESS 

Carp E., 1980. A Directory of Western 

Egyptian Environment Affairs Agency, 
Council of Ministers, 
11, A Hassan Sabry Street, 
zamalek, 
Cairo, Egypt. 
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EGYPT 

EL ARISH-RAFAH 

MANAGEMENT CATEGORY Nature reserve. 

TYPE coastal. 

ANNOTATED DESCRIPTION This is a wooded coastal region stretching from 
El Arish to Rafah at the border with Israel. The site is an extension to 
the Bardaweel reserve. The shore consists of series of dunes supporting 
typical vegetation. 

GEOGRAPHICAL LOCATION Situated between the town of El Arish and Rafah 
on the Israel border. E 34° 02', N 31° 13'. 

AREA 

DATE ESTABLISHED 

LEGAL PROTECTION 
(1985). 

LAND TENURE 

No information, approximately 40 km of coastline. 

1985 

Established by Prime Ministers decree No. 1429 

State owned. 

CLIMATE A typical mediterranean arid climate with winter 
temperatures between 7°C and 20°c and summer temperatures between 
18°C and 33°C. The annual rainfall averages 80-100 mm. 

PHYSICAL FEATURES No information. 

VEGETATION Fixed sand dune vegetation is represented by 
Ammophila arenaria, Pancratium maritimum and Crucianella maritima. The 
vegetation of the mobile dunes is largely of Sahara-Sindic origin and 
includes Euphorbia paralias, Cyperus conglomeralis, Cakile maritima and 
Silene succulenta. 

FAUNA Mammals such as the dorcas gazelle {Gazella 
dorcas) have been recorded in the area. The Monk seal was last sighted 
in the marine areas of the park in 1940. 

CULTURAL/HISTORICAL FEATURES El Arish, the administrative capital of 
Sinai, was founded by an Ethopian King of Egypt and was built on the 
ancient 'Route Maris' constructed 3,000 years ago. 

MANAGEMENT The area is administered by the Executive council 
with representation from the ministries of tourism, agriculture, defence, 
interior, the ASRT, the EEAA and the Sinai development authority. 

USES El Arish has a population of 30,000 {1973). sand 
is extracted from the area. 
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PROBLEMS No information. 

PRINCIPAL REFERENCE MATERIAL 
Brunn, B. (1986). TWo new protected areas in Northern Sinai. Sinai 
Newsletter, 4. 

CONTACT ADDRESS 
Egyptian Environment Affairs Agency, 
Council of Ministers, 
11, A Hassan Sabry Street, 
Zamalek, 
Cairo, Egypt. 



- 32 -

EGYPT 

OMAYED 

MANAGEMENT CATEGORY Nature Reserve, Biosphere Reserve. 

TYPE Coastal 

ANNOTATED DESCRIPTION The Reserve includes a coastal zone as well as 
part of the Egyptian northern desert. Extensive research studies have 
been carried out in the framework of UNESCO-MAE program. The area is of 
some geological interest. 

GEOGRAPHICAL LOCATION The Reserve lies 7 km south of the village of 
Omayed, 80 km west of Alexandria and extends 21 km south from the 
Mediterranean seashore. N 300 45'- E 280 42'- 29° 23'. 

AREA 7000 ha with a core area of 100 ha. 

DATE ESTABLISHED Established as a Nature Reserve in 1986. Accepted 
as a Biosphere Reserve in October 1981. A prime ministerial decree for 
the area was issued in 1986. 

LEGAL PROTECTION At present rented by the Remdene project 
(Regional Environmental Management of Mediterranean Ecosystems of 
Northern Egypt). The area is also now protected by primeministerial 
decree. 

LAND TENURE State owned. Forms part of a larger area which is 
state owned and allows the local population certain land use rights such 
as grazing. 

CLIMATE The area experiences a yearly average temperature 
of 20° c varying from an average of 15° c in January to 24° c in 
August. There is a mean annual precipitation of 130 mm the major part of 
this falling in the winter months. The prevalent wind is NW with an 
average speed of 25 km h-1. 

PHYSICAL FEATURES The region is covered by sedimentary formations 
ranging in age from Miocene to Holocene. The latter formation is composed 
of beach deposits, sand dune accumulations, wadi fillings, loamy 
deposits, lagoonal deposits and oolitic limenstone crusts. Altitude: 
0-110 m, although less than 60m along the coast. The area can be divided 
into three physiographic regions; the coastal area, the ridges and 
depression system constituting the main part of the area and finally the 
inland plateau 
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VEGETATION The vegetation of the northern section of the 
western desert of Egypt belongs to the Thymelaeion hirsutae alliance with 
two associations: A) Thymelaea hirsutae-Noaea mucronata association with 
a wet variant dominated by Asphodelus microcarpus, and a dry variant 
dominated by Achillea santolina; B) Anabis articulata-suaeda pruionosa 
association. The vegetation at Omayed is differentiated into groupings 
dominated by Asphodelus microcarpus, Echiochilon fruticosum, Plantago 
albicans, Anabasi articulata and Atractylis carduus. Other important 
species are: Thymelaea hirsutae, Gymnocarpus decandrum and Helianthemum 
lippii, which in some vegetation groups share dominance with one of the 
dominant species. 

FAUNA The area is relatively rich in fauna considering 
the low rainfall. The gazelle (Gazella dorcas) can be found as well as 
the almost extinct desert fox, gerbils and the mole-rat. Ma.~ species of 
birds are also resident common of which is the quail which is caught in 
large numbers. Other birds are generally predators. There are about 10 
species of reptiles including, lizards, vipers and the rare tortoise. 
About 300 species of arthropods have been recorded. A rare species of 
protozoa has been discovered at Omayed. 

MANAGEMENT The core area of 100 ha has been completely 
protected from grazing since 1974. Another 3 plots, each of 25 ha, have 
controlled grazing at a level of 25% and 50%. The rest of the area is 
under traditional land use, with free range grazing. A management plan 
will be drawn up in the future. The reserve has a total staff of 23 of 
which about 10 are engaged in research, 3 are administrators, 4 are 
guards and 6 employed as labourers. Members of the local community 
assist in running the reserve and in monitoring research experiments. 
The area is administered by alocal board and research, training and 
monitoring activities are run in conjunction with Alexandria University. 
Several projects are intended for the reserve such as research into land 
management (introduction of animal and plant species and the 
rehabilitation of the area's ecology) and the use of the site as an 
educational centre for natural history and cultural activities. It is 
hoped that the reserve will become a model example for research and 
training into desert ecosystems and their management. 

USES The region has long been used for grazing and 
agriculture. The core area, which has not been grazed since 1974, shows 
evident regeneration of soil and vegetation and clearly indicates the 
differences between protected areas and overgrazed areas. na~n-fed fig 
farms are present within the reserve. There are some scattered human 
settlements, with partial nomadism. 
This area is also one of the principal sites of research of SAMDENE 
(1974-1979) and REMDENE (1979-1984) projects. studies are undertaken on 
soil, climate, flora, fauna, etc. Observations and monitoring activities 
are carried out on the following subjects: meteorology, soil physics, 
chemistry and biology, vegetation, fauna, behaviour of grazing animals. 
Research station, field station, climatic station, experimental plots and 
accommodation for scientists are available. 



- 34 -

PROBLEMS There is insufficient control or regulation of 
the reserve and a distinct lack of adequate equipment. Extensive 
desertification is an increasing problem in this region. 

PRINCIPAL REFERENCE MATERIAL 
- Biosphere Nomination submitted to UNESCO. 
- An extensive bibliography is to be found in the five SAMDENE reports 

(1974-1979) and the two REMDENE reports (1980-1981). 
- Ayyad, M. A. (1975-1983) Progress Reports on the Mediterranean desert 

ecosystems of Northern Egypt. 

CONTACT ADDRESS 
Egyptian Environment Affairs Agency, 
council of Ministers, 
11, A Hassan Sabry Street, 
zamalek, 
cairo, Egypt. 
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EGYPT 

ASHTOON EL GAMIL - TANEES ISLAND 

MANAGEMENT CATEGORY Nature Reserve 

TYPE Coastal and Marine {C/M) 

ANNOTATED DESCRIPTION The Lake Manzalah is in connection with the 
Mediterranean through Ashtoun El Gamil {10 km West of Port Sa1d). In 
front of the mouth of the Lake is located Tanees Island. All the area is 
a very important place for birds. 

GEOGRAPHICAL LOCATION Lake Manzalah lies between Damietta Nile Branch 
in West and Suez Canal in East. The mouth of the lake is located N 31° 
18' and E 320 11'. 

AREA 

DATE ESTABLISHED 1988 (April) 

LEGAL PROTECTION The area is protected by Prime Ministerial Decree 
n 459/1988 issued April 21th, 1988. 

LAND TENORE State owned. 

CLIMATE A typical mediterranean climate with winter 
temperatures between 12°C and 20°c and summer temperatures between 
18°c and 33°c. The annual rainfall averages 75-150 mm. The winds are 
mainly northern, north-eastern and western during summer and north 
eastern, northern, southeastern and western during winter, with a direct 
influence on the exchanges between the lake and the open sea. The water 
temperature in the lake varies from 13° in winter to more tran 30° in 
summer. 

PHYSICAL FEATURES The lake Manzalah covers approximatively 144,000 
hectares, with very shallow waters (60-lOOcm), brackish receiving marine 
water in the north and nearly freshwater from drains in the south. The 
bottom of the lake is muddy or sandy, with local accumulation of Cardium. 

VEGETATION Most of the shallower areas are densely planted 
mainly with rooted plants (Phragmites, Potamogeton, Ceratophyllum and 
Najas species. 
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FAUNA The area is an important wintering place for 
numerous birds, like Phalacrocorax carbo, Egretta alba, Ardea cinerea, 
Tadorna tadorna, Anas crecca, A. clypeata, Circus aeruginosus, Fulica 
atra, Recurvirostra avosetta, Charadrius alexandrinus, Calidris alba, c. 
minuta, c. alpina, Tringa tetanus, Larus genei, Chlidonias hybridus, 
Alcedo atthis, Motacillidaes, Luscinia svecica. 
Numerous fishes are caught in the lake and at the entrance, freswater 
fishes like Cichlidae (Tilapia), Siluridae, Cyprinidae and Serranidae, 
and euryhaline or haline fishes like Mugilidae, Anguillidae, Serranidae, 
Sparidae, Clupeidae and Pleuronectidae. 

MANAGEMENT 

USES The main activity on the lake are the fisheries. 

PROBLEMS 

PRINCIPAL REFERENCE MATERIAL 

CONTACT ADDRESS 
Egyptian Environment Affairs Agency, 
Council of Ministers, 
11, A Hassan Sabry Street, 
Zamalek, 
Cairo, Egypt. 
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FRANCE 

AREA 543,965 km 2 

LENGTH OF MEDITERRANEAN COAST about 1700 km 

AREA OF TERRITORIAL SEA 

POPULATION 55,282,000 (1986) 

PROTECTED AREA LEGISLATION The two most important texts allowing 
for the protection of areas and particularly of coastal areas are the 
following: 
- Act No 76.629 of 10 July 1976 on nature conservation (and its 
enforcement orders) which is chiefly concerned with the establishment of 
Nature Reserves. 
-Act No 60.708 of 27 July 1960 which provides a general framework for 
the establishment of National Parks. 

Specific legislations are applied for hunting reserves and particularly 
for marine fishing reserves, national ("domanial") biologic reserves, 
classified and listed areas, regional natural parks (modified enforcement 
of 24 October 1975). 

Two others texts can be also used in order to protect some areas: 
- the first one covering the acquisition made by the nconservatoire de 
l'Espace Littoral et des Rivages Lacustres" which is an administrative 
public establishment created on the 10 July 1975 with the aim of forming 
political safeguards for natural coastal habitats; 
- the second concerns the new rules established by the Act 86-2 of 3 
January 1986 covering the development, the conservation and the 
evaluation of the coastal area. 

France signed the World Heritage Convention on September 1985 and the 
Specially Protected Areas Protocol on 2 September 1986 (approval with 
reservation). 

PROTECTED AREA ADMINISTRATION Administrative responsibility for 
nature, areas and landscapes conservation is by the Ministry of the 
Environment. 
The responsibilities are divided amongst: 
- The Directorate for the Protection of Nature, which acts for the 
conservation of fauna and flora, for the establishment and the management 
of natural reserves and national parks, and for the legislation of 
hunting and fishing; 
- The Directorate for Architecture and Town Planning which acts for the 
protection of the landscape. 
The management of some of the areas is under the responsibility of the 
state, as for the National Parks, or of others administrations (regional, 
departemental or municipal level) or associations for nature conservation 
or for hunting. It is important to implicate local responsibilities in 
the conservation and the evaluation of the natural heritage. 
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NATIONAL AUTHORITIES ADDRESS Ministere de l'Environnement 
Protection de la Nature, 
14 Boulevard du General Leclerc, 
92521 Neully-sur-Seine, 
Paris, France. 

ESTABLISHED MARINE/COASTAL PROTECTED AREAS 
1. Camargue National Reserve- Camargue Regional Natural Park (W) 
2. Cerbere-Banyuls Marine Reserve {M) 
3. Cerbicales Islands Nature Reserve (C) 
4. Aquisitions of the 'Conservatoire de l'Espace Littoral et des Rivages 

Lacustres' C.E.L.R.L., (C). 
4. 1 Pla de les Forques 
4. 3 Le Lido 
4. 5 Mas de l'Isle 
4. 7 Ile de l'Aute 
4. 9 Le Grand Castelou 
4.11 Les Orpellieres 
4.13 Etang de Vic 
4.15 Le Petit Travers 
4.17 Tartuguieres 
4.19 Chateau d'Avignon 
4.21 La Palissade 
4.23 Ligagneau 
4.25 La Fontasse 
4.27 La Galere 
4.29 Font Brun 
4.31 Vallon du Fenouillet 
4.33 Pointe du Dattier 
4.35 Cap Lardier 
4.37 Cap Camarat 
4.39 Bois de la Garoupe 
4.41 Le Cabanon Le Corbusier 
4.43 Punta du Ceppo-Etang du Loto 
4.45 Les Agriates 
4.47 Pinia 
4.49 Mucchiatana 
4.51 Bussaje 
4.53 Pointe d'Omignia 
4.55 Spelunca 
4.57 Pointe de Trio 
4.59 Pointe de l'Uomo 
4.61 Eccica 

5. Corsica Natural Regional Park (C) 
6. Estagnol Nature Reserve (W) 
7. Fango Biosphere Reserve (C) 
8. Lavezzi Islands Nature Reserve (C/M) 
9. Port eros National Park (M/C) 
10. Scandala Nature Reserve (M/C) 

4. 2 
4. 4 
4. 6 
4. 8 
4.10 
4.12 
4.14 
4.16 
4.18 
4.20 
4.22 
4.24 
4.26 
4.28 
4.30 
4.32 
4.34 
4.36 
4.38 
4.40 
4.42 
4.44 
4.46 
4.48 
4.50 
4.52 
4.54 
4.56 
4.58 
4.60 

Mas Larrieu 
La Ribere 
Ile Sainte Lucie 
Le Doul 
L'Oustalet 
Les Aresquiers 
Etang de Mejean 
Etang de l'Or 
Pointe de l'Espiguette 
Mejanes 
Le Mazet 
La cote Bleue 
Presqu'ile de Port Miou-Ris 
Bois de Courbebaisse 
Escampobariou 
casteu dou Souleu 
Cap Mimosa 
Briande 
Etangs de Villepey 
Le Mont Vinaigrier 
Cap corse 
Pointe de Curza 
Pointe de Fpano 
Terrenzana 
Caspiu 
Capo Rosso 
Pointe de Cargese 
Pointe de Molendino 
Capo di Muro 
Migini 
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FRANCE 

CAMARGUE NATIONAL RESERVE 

MANAGEMENT CATEGORY Strict Nature Reserve and Biosphere Reserve. 
European Diploma Award 1966 

TYPE Coastal Wetland 

ANNOTATED DESCRIPTION The most important wetlands site in the 
Mediterranean. The Reserve lies entirely within the Camargue Regional 
Natural Park of 85,000ha extending between the Grand Rhone in the East 
and the Petit Rhone in the West and including a beach of fine sand. 

GEOGRAPHICAL LOCATION The area is situated on the Rhone Delta, south of 
Arles, Bouches-du Rhone and near the townships of Arles and 
Saintes-Maries. 43°30'N, 04°30'E. 

AREA 
km of coastline 

DATE ESTABLISHED 
Biosphere Reserve. 

LEGAL PROTECTION 

13,117 ha of which 3,500 ha are terrestrial. 11 

1975 as National Reserve, January 1977 as 

Protection of the area started in 1927 and 
resulted in the creation of the National Reserve in 1975 by ministerial 
decree (Ministry of Environment) of 24 April 1975. The Reserve is part 
of the Regional Natural Park of Camargue established in 1972. 

LAND TENURE State property 

CLIMATE The area has a typically Mediterranean climate 
with hot, dry summers and mild rainy winters. Mean annual rainfall of 
around 571 mm (winter month average 150 mm.; summer month average 110 
mm). Mean annual temperature 14.5°c (winter average 7oc; summer 
average 22°C). The prevalent winds are from NW (50-100 km/h) and SE 
(30-70 km/h). Mean water temperature 15 o C; water salinity in 
winter 30 mg/1, in summer 30-60 mg/1. 

PHYSICAL FEATURES The Reserve occupies the centre of the depression 
formed by the Rhone Delta and is a natural wetland of low-lying salt 
steppe and brackish, high concentration saltwater lagoons connected by 
shallow channels and dunes. Submerged land varies from FO% in summer to 
95% in winter. The major water bodies or etangs are Vaccares (6,500ha) 
and the southern group of Fournelet, Monto, Malagroy, Imperiaux, Dame and 
Lion. Salinity ranges from an average 7g per litre in the vaccares to 
30g per litre in the "lesser" lakes and ponds. 10% of the area has sandy 
soil associated with fossil and recently formed dunes, and sub-soil 
consists of a layer of mud up to 50m thick. Altitude ranges between -
1.50m in the center of the lagoons to 4m in the sand dunes. 
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VEGETATION The main landscapes represented in the Reserve are: 
fresh or brackish marshes with Typhaceae, reed-beds and other fresh water or 
slightly brackish formations; lagoons with aquatic vegetation; temporary 
seaponds connecting with the sea, with saltbush vegetation; and littoral dunes 
with herbaceous formations of psammophytes. The main saline-tolerant species 
are Salicornia spp. and Statice limonium with Tamarix gallica on less saline 
but still waterlogged soils. The drier, less saline soils are covered by 
tall, thick "maquis", dominated by a Phillyrea angustifolia association. The 
most saline flats support Arthrocnemum macrostachya and the dunes an 
Agropyron-Ammophila association, while the very old dunes (once sea-bank) have 
particularly good stands of climax Juniperus phoenicea. 

FAUNA This is an important waterfowl breeding, resting and 
wintering place for large numbers of migratory birds, with some 323 different 
species being recorded. It is the only regular breeding place in France for 
several species, including Phoenicopterus ruber, Ardeola ralloides, cattel 
egret (Bubulcus ibis), Sterna nilotica and Glareola pratincola. About 200,000 
members of the family Anatidae live here during winter. Mammals include wild 
boar (Sus scrofa), foxes (Vulpes spp.), coypu (Myocastor coypus) and many 
species of small mammals including shrew and weasels (Mustela). The European 
beaver (Castor fiber) is found on the Rhone within the Natural Park zone. 
Nine of the 13 species of reptiles in the Rhone Delta, and all six species of 
batrachians, have been found in the Reserve. 
Two different fish habitats can be distinguished often with overlapping 
geographical bounds: the saline lesser lakes and ponds, and the Vaccares with 
freshwater fish able to tolerate the low salinity. Th~ P.el is abundant and 
widely fished in surrounding waters. The invertebrate distribution reflects 
the "mosaic" of environments; some noteworthy for their rarity are those 
dependent on Juniperus phoenicea. 

CULTURAL/HISTORIC FEATURES 
Archeological remains of the I century BC, and of IV and VI century AD are 
present in the reserve. 

MANAGEMENT The administration and management of the reserve are 
under the responsibility the Director of the Societe Nationale de Protection 
de la Nature, assisted by a management committee and a scientific committee. 
The personnel is composed of 7 people: 2 in the administrative service and 5 
guards who are also acting as technicians. The annual budget in 1985 was 
1,167,000 French francs provided by the state for running costs and 200,000 
French francs for investments (from self-funding, region). 
Hunting, fishing, commercial activities are prohibited. Public access is 
permitted only on a 20 km trail and on the beach. Grazing is allowed in an 
area of approximately 1000 ha. 
Tourist facilities are offered at Arles and Saintes Maries de la Mer. 
Educational facilities include a visitor orientation center at Salin de 
Badonan and an information center with permanent exhibition, audio-visual 
shows, nature trials at La Capeliere. Training stages on ornithology, 
interpretation, drawing and other as well as guided tours are organized. 
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USES There are no permanent residents in the Reserve. Of 1 
million persons visiting the camargue, 150,000 visit the accessible sites of 
the Reserve between April and November for bird watching, bathing and cultural 
reasons. Permanent research programmes have been conducted since 1954 by the 
station Biologique de la Tour du Valat, a privately run research station in 
cooperation with Centre Nationale de la Recherche Scientifique, and since 1970 
by CNRS themselves. The present focus is on the gradual establishment of a 
permanent system for collecting data in research fields which have already 
been well-analysed, and on the study of new links in food chains. In 
addition, there has been an attempt to combine the efforts of many research 
workers in multidisciplinary programmes (Delegation Generale a la Recherche 
Scientifique et Technique, DGRST). These projects may be fundamental research 
(the productivity of saltbush flats, the behaviour of teal), and yet provide 
practical data such as on grazing activity or the effects of hunting. The 
diversity of research undertaken represents over 10 organizations working in 
the Camargue. 

PROBLEMS The Reserve has only been slightly altered by human 
action including grazing and salt extraction from 150 ha over a hundred years 
ago, however, the same is not true for the Delta as a whole. The 
geomorphological evolution of the Delta was arrested in 1860, when it was 
dyked and since then, man has harnessed the water to his use (pumping it or 
discharging it into the Rhone) and therefore has some influence over nature 
conservation in the centre of the Delta. Changes in rice-growing have had a 
special impact, with the introduction of large volumes of fresh water 
(1950-1960) and then the gradual abandonment (1960-1976) of this type of 
cultivation. Tourists and campers are causing increasing disturbance and 
sometimes invade the coastal part of the reserve. Air pollution from nearby 
industry is increasing, and there is an inflow of excess water from 
agricultural land, which has washed out part of the salt content from some of 
the ponds and introduced increasing amounts of toxic chemicals. Hunting close 
to the reserve threatens some game species. 

PRINCIPAL REFERENCE MATERIAL 
For over 50 years numerous scientific papers have been published on 
ornithology in the reserve, and more recently on botany, hydrobiology, 
hydrology, parasitology and general ecology. The best general view is in 
Actes de la Reserve de Camargue, appearing biannually in La Terre et La Vie. 
-Biber 0., 1975. Bibliographie de Camargue. 19th and 20th Comptes Rendus de 

la Station Biologique de la Tour du Valat. pp 16-53. 
- Conseil de l'Europe. Octroi du Diplome Europeen pour la Sauvegarde de la 

Nature. Reserve Naturelle de Camargue, France. Strasbourg, 1966. 
- Le Courrier de la Nature. Special Reserve de Camargue. No 35, 

January-February 1975. 
- Biosphere Reserve nomination submitted to Unesco. 

CONTACT ADDRESS Reserve Nationale de Camargue, 
La capeliere, 
13200 Arles, France. 

ALSO Societe Nationale de Protection de la Nature 
57 rue Cuvier, 
75005 Paris, France. 
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FRANCE 

CERBERE-BANYOLS 

MANAGEMENT CATEGORY Nature Reserve 

TYPE Marine 

ANNOTATED DESCRIPTION The marine reserve includes a general protection zone 
where fishing is allowed and a smaller strict protection zone where all 
fishing and diving activities are prohibited. Well developed coralligen 
formations support a rich marine fauna. 

GEOGRAPHICAL LOCATION On the only rocky sector of the Languedoc -Roussillon 
coast, close to the Spanish border. From Cap Peyrefite (Cerbere) to Ile 
Grosse (Banyuls-sur-Mer), extending approximately 1.7 km out to sea. 
Department Pyrenees-Orientales. N 42° 28'-E 03° 10'. 

AREA 650 ha including 65 ha of strict protection zone in 
front of Cap Rederis. 6 kms of coastline 

DATE ESTABLISHED 1974 

LEGAL PROTECTION Created 26th February 1974 by Decree of the Ministry 
of the Environment (Journal Officiel of 5 March 1975 No 2505). The strict 
protection zone (Cantonnement a but experimental-scientifique) was established 
for a renewable three year period by Prefectorial decrees No 252 of 30 July 
1985 and No 65/85 of 17 December 1985. 

CLIMATE 
8.5o c~ 
(winter 
Average 
20° C). 

Annual average temperature 15.4° c (winter average 
summer average 23.30 C). Annual average precipitation 530 mm 
average 200 mm~ summer average 60 mm). Principal winds from N-NW. 
water temperature 17° c (winter average 9.7° c~ summer average 
Water salinity 37.5 mg/1. Dominant current direction N-S. 

PHYSICAL FEATURES The rocky coast is constituted of metamorphic 
schistes. Sea-bottoms are characterized by rugged rocky substrata of 
relatively small extension and not exceeding a depth of 45 rn., and by 
extensive mobile sedimentary substrata. A fairly large underwater plateau 
(Sec de Rederis) rising to within 6 m of the surface, is comprised in the 
strict protection zone. Several organic concretions are found on the 
under-water rocky extensions of the Capes. Coralligen formations are 
particularly well developed in front of Cap de La Bell~. 

VEGETATION The rocky littoral zone is mostly covered by 
extensive rims of Lythophyllum tortuosum, alternated with Cystoseira 
mediterranea. Precoralligen and coralligen formations constituted by several 
species of red calcareous algae are found on hard substrata at a depth of 
30-40 m. Mobile substrata (20-30 m) are occupied by extensive meadows of 
Posidonia oceanica. 
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FAUNA An extremely rich marine fauna is found especially on 
the coralligen formations. More than 530 species of invertebrates have been 
recorded. All the fishes characteristics of the Mediterranean coasts occur 
here including numerous pelagic and coastal migratory species such as 
Sparidae, Clupeiformes and Thunnidae spp. 

CULTURAL/HISTORIC FEATURES None 

MANAGEMENT The Reserve is under the responsibility of the Prefect 
of Pyrenees Orientales, assisted by the reserve's management committee 
composed of departmental officials representing the university, the local 
authority, the fishermen's associations, etc. Research priorities are 
established by a Scientific Committee appointed in 1981. The Reserve's total 
budget is 433,210 French francs (50% from the Ministry of Environment and 50% 
from the Department of Pyrenees Orientales). The personnel is composed of one 
administrator, and one person in charge of patrolling and equipment 
maintainance. Research facilities as well as an office for the Reserve are 
provided by the Arago Laboratory at Banyuls. Collection of specimens and 
dumping are prohibited. Professional and sport fishing are allowed in the 
Reserve with the exception of a strict protection zone where all fishing and 
diving activities are forbidden. 

USES The coast is heavily used by permanent residents 
(6,000 persons in Cerbere and Banyuls) and summer visitors (13,000) for 
fishing, shell collection, diving, boating, and camping. 
Several research studies are carried out in the fielus of marine ecology and 
biological production in collaboration with the Arago Laboratory of 
Banyuls-sur-Mer. Inventories of the marine flora and fauna, and impact 
studies of uses and pollution are regularly carried out since 1976. 
Artificial reefs, aquaculture and myticulture stations are being installed 
within the strict protection zone. Educational activities include underwater 
nature trails, exhibitions, audio-visual shows and ecology classes for 
school-children. 

PROBLEMS The area is a major tourist resort and the reserve is 
subject to heavy pressure particularly in summer months. The inclusion of the 
coastal zone in the Reserve has been proposed to limit public access to the 
coast. Water pollution due to urban discharges (there are no sewage treatment 
plants in the area) constitutes another major problem. The lack of a Reserve 
center for visitor orientation activities, the limited number of patrolling 
personnel, and delays in receiving financial subsidies are also problems •• 

PRINCIPAL REFERENCE MATERIAL 
- Binche J.L., 1984. Protection de laMer. La Reserve Naturelle Marine de 

Cerbere-Banyuls. Bullettin A.C.A.M. 
- several studies on marine biology and ecology have been published on 

scientific journals by the Laboratoire d'Arago (Universite Pierre et Marie 
Curiel and other French universities. 

CONTACT ADDRESS Jean-Louis Binche, Administrateur-Gestionnaire, 
Reserve Naturelle Marine de Cerbere-Banyuls, 
1 quai Racovitza, 
666650 Banyuls-sur-mer, France. Tel. 68880911. 
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FRANCE (CORSICA) 

CERBICALES ISLANDS 

MANAGEMENT CATEGORY Nature Reserve 

TYPE Coastal 

ANNOTATED DESCRIPTION The reserve of the Cerbicales archipelago 
includes four small islands and a group of islets: Forana (3 ha), Maestro 
Maria (3 ha), Piana (16 hal, Pietricaggiosa (13 hal, and Vacca. These 
are all covered in maquis vegetation and are host to important colonies 
of seabirds. 

GEOGRAPHICAL LOCATION In the south-eastern part of Corsica, 9.6 km off 
Porto Vecchio. Department of south Corsica, Township of Portovecchio. 
(N 41°33', E 09°23 1

). 

AREA 36 ha. 20 km of coastline 

DATE ESTABLISHED 1981 

LEGAL PROTECTION Established on 3th March 1981 by Decree No 81/205 
of the Ministry of Environment (Journal Officiel de !a Republique 
Francaise No 705). 

LAND TENURE Government owned (Conservatoire du Littoral) 

CLIMATE Climate characterized by long summer drought 
accentuated by strong winds. Average annual temperature 16°C (winter 
average 120C; summer average 240C). Annual average precipitation 450 
rnm (winter average 400 rnrn, summer average 50 mm). Principal wind 
directions N, NW and E-NE, wind speed can exceed 150 km/h, average of 270 
windy days per year. Average annual water temperatur.e !6°C (winter 
average 10°C; summer average 25°C ). Winter current direction N-E 
(1-5 knots); summer current direction SW-NW (1-5 knots). Water salinity 
38 mg/1 in summer, 35 mg/1 in winter. 

PHYSICAL FEATURES The Cerbicales islands, which were originally 
linked to the Corsican mainland (10,000 years ago), are mainly 
constituted by metamorphic rocks while the islet of Vacca is granitic. 
The bigger island of Piana reaches 36 m in height, the smaller ones do 
not exeed 20 m. Average depth 40-45 m. 

VEGETATION High number of endemic species. The islands of 
Forana, Piana and Pietricaggiosa are covered by a dense maquis dominated 
by Pistacia lentiscus and Olea europea. Where the maquis is more sparse 
a more diversified vegetation with Asphodelus aestivus, carduus 
fasciculiflorus, Ferula communis and Pancratium spp. is found. Maestro 
Maria Island is covered by a very low vegetation with some Tamarix 
africana trees. 
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FAUNA The archipelago is rich in seabird colonies: 
Larus argentatus, Larus audouinii, Phalacrocorax aristotelis, Hydrobates 
pelagicus. Three sub-species of Thyrrenian lizards (Podarcis tilignerta) 
live on the islands. Mammals include the rabbit (Oryctolagus cuniculus), 
Rattus rattus, Mus musculus and bats. The monk seal was present until 
1960. 

CULTURAL/HISTORIC FEATURES None 

MANAGEMENT The Reserve together with Lavezzi Islands Reserve 
is administered by an Advisory Committee appointed by the Prefect who is 
also its chairman. The personnel is composed by one person in the 
administration and two guards. The annual total budget for Lavezzi and 
Cerbicales Reserves is 450,000 French francs provided by the Ministry of 
Environment (65%) and by local authorities (35%). Hunting, camping, 
species collection, and dumping are prohibited. Public access on the 
islands is forbidden from April lst to August 31st ~nd all the year 
around on the Vacca islet. 

USES In the area there are no permanent residents and 
rlclltouristic facilities. 2000-3000 persons per year frequent the 
surrounding marine zone (especially in July and August) for sea-related 
recreational activities. 10 research programs are under way in the 
fields of botany, zoology and archaeology. 

PROBLEMS High tourist pressure in summer. Insufficient 
patrolling personnel and equipment. Inadequate funding. 

PRINCIPAL REFERENCE MATERIAL 
-Gauthier A., 1984. Premiere Contribution ala Connaissance de la 

Geologie des Iles Cerbicales et Lavezzi. Pare Nature! Regional de la 
Corse. 

-Thibault J.C., et al. 1985. Oiseaux Marins Nicheurs du Midi et de la 
Corse. Annales du C.R.O.P. No 2, Aix-en-Provence. 

CONTACT ADDRESS Reserves des Iles Cerbicales et Lavezzi, 
Pare Nature! Regional de Corse, 
BP 417, 
20184 Ajaccio Cedex, 
France. 
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AQUISITIONS OF LE CONSERVATOIRE DE L'ESPACE 
LITTORAL ET DES RIVAGES LACUSTRES (CELRL}, 

MANAGEMENT CATEGORY Managed nature reserves. 

TYPE Coastal. 

ANNOTATED DESCRIPTION The CELRL is an administrative public 
establishment created on the 10 July 1975 with the aim of forming 
political safeguards for natural coastal habitats. In effect, because of 
the limitation of the protection legislation, the state felt it necessary 
to assure protection of the coastal zones which are threatened by present 
and proposed urban and tourism expansion programmes. The lands of the 
CELRL are either bought (by compulsory purchase), in which case they 
cannot be subsequently put back on the buying market, or are received as 
gifts or legacies or else they are already in state posession. 
The administrative council is composed of 34 members, half of whom are 
elected and half of whom are representatives of administration or 
specialists of groups responsible for environmental protection. It 
defines the policy of the CELRL and determines its buying policy after 
consultation with the Conseils des Rivages. These are composed of 
regional and general councillors. There are two c~ .. ~eil des Rivages for 
the Mediterranean coast in France, one for Languedoc-Roussillon and 
Province-Alpes-Cote d'Azur and one for Corsica. 

LOCATION As at the 1 July 1985 there are 70 sites 
owned by the CELRL. There are 18 in the Languedoc-Roussillon region, 23 
in the Provence-Alpes-Cote d'Azur region and 29 on Corsica. The 
following table gives a summary of the sites' location and their areas. 

KEY 
IND= 
NOM= 
VILLE= 
DEP= 

REG= 

SUP/ha= 

Number representing the region on the map. 
The name of the area. 
The town or community to which the area is based. 
The managerial department: PO=Pyrenees Orientales, 
A=Aude, G=Gard, BR=Bouches du Rhone, V=Var, AM=Alpes 
Maritimes, HC=Haute Corse, CS=Corse du Sud. 
Region concerned: LR=Languedoc-Roussillon, 
PACA=Provence-Alpes-Cote d'Azur, HC=Haute Corse, 
CS=Corse du Sud 
Area in hectares. 
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1 
2 
3 
4 
5 

6 
7 
8 
9 

10 

11 
12 
13 

14 
15 
16 
17 

18 

19 
20 
21 
22 
23 
24 
25 
26 

27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 

39 
40 

PLA DE LES FORQUES 
MAS LARRIEU 
LE LIDO 
LA RIBERE 
MAS DE L'ISLE 

ILE SAINTE LUCIE 
ILE DE L'AUTE 
LE DOUL 
LE GRAND CASTELOU 
L'OUSTALET 

LES ORPELLIERES 
LES ARESQUIERS 
ETANG DE VIC 

ETANG DE MEJEAN 
LE PETIT TRAVERS 
ETANG DE L'OR 
TARTUGUIERES 

POINTE DE L'ESPIGUETTE 

CHATEAU D'AVIGNON 
MEJANES 
LA PALISSADE 
LE MAZET 
LIGAGNEAU 
LA COTE BLEUE 
LA FONTASSE 
PRESQU'ILE DE PORT MIOU 
PLAINE DU RIS 
LA GALERE 
BOIS DE COURBEBAISSE 
FONT BRUN 
ESCAMPOBARIOU 
VALLON DU FENOUILLET 
CASTEU DOU SOULEU 
POINTE DU DATTIER 
CAP MIMOSA 
CAP LARDIER 
BRIANDE 
CAP CAMARAT 
ETANGS DE VILLEPEY 

BOIS DE LA GAROUPE 
LE MONT VINAIGRIER 
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VILLE 

Collioure 
Argeles 
Canet-St Nazaire 
Torreilles 
Le Barcares 

Port la Nouvelle 
Sigean 
Peyriac sur Mer 
Narbonne 
Fleury d'aude 

Serignan-valras 
Frontignan-Vic la Gardiole 
Villeneuve les Maguelonne
Vic la Gardiole 
Lattes Palavas 
Mauguio 
Candilargues 
Lansargues 

Le Grau du Roi 

Saintes Maries-Mer 
Saintes Maries-Mer 
Arles 
Port saint Louis du Rhone 
Arles 
Ensues la Redonne Le Rove 
Marseille Cassis 

Cassis 
Saint Cyr sur Mer 
Le Pradet 
Carqueiranne 
Hyeres 
Cavalaire 
cavalaire 
cavalaire 
La Croix Valmer 
La Croix Valmer 
La Croix Valmer 
Ramatuelle 
Frejus 

Antibes 
Nice 

DEP-REG SUP/ha 

PO-LR 
PO-LR 
PO-LR 
PO-LR 
PO-LR 

A-LR 
A-LR 
A-LR 
A-LR 
A-LR 

H-LR 
H-LR 

H-LR 
H-LR 
H-LR 
H-LR 
H-LR 

G-LR 

BR-PACA 
BR PACA 
BR PACA 
BR-PACA 
BR PACA 
BR-PACA 
BR-PACA 

BR-PACA 
V-PACA 
V-PACA 
V-PACA 
V-PACA 
V-PACA 
V-PACA 
V-PACA 
V-PACA 
V-PACA 
V-PACA 
V-PACA 
V-PACA 

AM-PACA 
AM-PACA 

12 
53 

894 
49 
47 

227 
40 

125 
72 

383 

128 
127 

1338 
90 

158 
75 

158 

112 

274 
64 

702 
95 

449 
3129 

243 

132 
30 

5 
17 
41 
22 
15 

6 
114 
103 

11 
52 

109 

9 
25 
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IND NOM VILLE DEP/REG SUP/ha DATE 

41 LE CABANON LE CORBUSIER Roquebrune Cap Martin AM-PACA 1 

42 CAP CORSE Rogliano HC-C 365 
43 PUNTA DU CEPPO-ETANG Santo Pietro di Tenda-

DU LOTO Saint Florent HC-C 506 
44 POINTE DE CURZA Santo Pietro di Tend a HC-C 108 
45 LES AGRIATES Palasca, San Gavino, 

Santo Pietro di Tenda HC-C 3933 
46 POINTE DE SPANO LUmio HC-C 42 
47 PINIA Ghisonaccio HC-C 299 
48 TERRENZANA Tall one HC-C 127 

49 MUCCHIATANA Venzolasca es-c 75 
50 CASPIU Osani Partinello es-c 37 
51 BUSSAJA Serreira es-c ll 
52 CAPO ROSSO Pian a es-c 64 
53 POINTE D'OMIGNIA cargese es-c 61 
54 POINTE DE CARGESE cargese es-c 20 
55 SPELUNCA Cargese es-c 9 
56 POINTE DE MOLENDINO cargese es-c 20 
57 POINTE DE TRIO Vi so es-c 20 
58 CAPO DI MURO Coti Chiavari es-c 202 
59 POINTE DE L'UOMO Belvedere Campomoro es-c 24 
60 MIGINI Belvedere Campomoro es-c 48 
61 ECCICA Belvedere campomoro es-c 535 
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AREA The total area owned by the CELRL is 17,864 ha. 

DATE OF PROTECTION 10 July 1975. 

LEGAL PROTECTION As a result of the law of the 10 July 1975, all 
the sites are covered by special protection statutes. 

TENURE The sites aquired by CELRL are untransferable and 
cannot be developed or resold. They are safeguarded for future generations. 

MANAGEMENT The main problem for the CELRL is that it is only 
able to buy the sites, management of these protected areas has to be passed to 
local comminities, public establishments or appropriate societies. The budget 
in 1985 was 92 MF. 

USES 
~sites is prohibited. 

The areas are open to the public. Development of 

PROBLEMS 

REFERENCES 

CONTACT ADDRESS 
Conservatoire de l'Espace Littoral et des Rivages Lacustres 
78, avenue Marceau 
75008 Paris - France 
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FRANCE 

CORSICA NATURAL REGIONAL PARK 

MANAGEMENT CATEGORY Regional park. 

TYPE Coastal. 

ANNOTATED DESCRIPTION This is a large area which includes the Scandala 
reserve at its seaward extent and covers much of the inland of Corsica 
including all of the major peaks (Cinto, Rofondo, Monte d'Oro, Reuso and 
Incudine). 

GEOGRAPHICAL LOCATION Along the coast the park extends from Crovani bay 
(E 080 41', N 42° 29') to Cap Rosso (E 08° 32', 42° 14'). It extends 
some 70 km inland and is a maximum of 110 km long, running down the spine of 
the island. 

AREA The park covers a total area of 220,000 ha, over 
30% of the island, with a coastline approximately 75 km long. 

DATE ESTABLISHED 

LEGAL PROTECTION 
the 12th May 1972. 

1972 

The park was established by decree No. 72-397 on 

LAND TENURE The park is owned partly by the state, partly by 
the communities and partly by private concerns. 

PHYSICAL FEATURES 
altitude of 2710 m. 

The area is mountainous reaching a maximum 

VEGETATION The coastal and lowland vegetation has been 
greatly modified by agriculture and tourism but maquis is still widespread to 
a height of 800 m, especially on the siliceous soils, where oaks (Quercus 
ilex, Q. suber) and pines (Pinus halepensis) are found. In the 
supra-mediterranean zone (800-1000 m) there is a mixed deciduous and evergreen 
woodland with Q. pubescens, P. nigra and Castanea sativa. In the mountain 
areas (1000-1700 m) the forests are mainly of beech and pine (P. nigra 
laricio), although in the north there is a sub-alpine zone (1600-2100 m) with 
white fir (Abies alba) and alder bushland. In the south, between 1800-2200 m 
there is a shrub belt with juniper, and an alpine region (above 2100 m) with 
species rich grasslands. 

FAUNA Wild sheep (Ovis orientalis) are found on the 
higher mountains and in the more humid regions wild boar (Sus scrofa) and deer 
(Cervidae) are common. Nesting bird include the Golden eagle (Aquila 
chrysaetus), lammergeier (Gypaetus barbatus) and the corsican nuthatch (Sitta 
whiteheadi). There are 13 endemic species of beetle. 
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CULTURAL/HISTORICAL FEATURES The park contains archeological sites from the 
neolithic to the Roman eras. 

MANAGEMENT The park employs a total of 49 personnel; 25 
guards, 7 technicians, 3 researchers and 7 seasonal workers. The present 
annual budget is 13,000,000 FF. There is also an Association of Friends of 
the Natural Park who are involved in its support and administration. 

USES 800,000 tourists visit the area yearly. The main 
pastimes are walking, horse riding, skiing, pot holing, swimming and fishing 
and camping. Hunting, grazing and forestry also occur in the area along with 
traditional hill farming. The Park includes 58 villages and about 20,000 
inhabitants. Farming of Chestnuts is also carried out in the area. The 
research teams have made inventories of the fauna and flora of the area as 
well as studies to protect rare species which are found in the park (alpine 
flora, wild sheep, the lammergeier and buzzards and trout). Prevention of 
fires is also a major concern for the administration. 

PROBLEMS 
with the pressure 
in the summer). 

Fires are the major problem for the parks, along 
caused by the large numbers of visitors to the area (mainly 

PRINCIPAL REFERENCE MATERIAL 
Conrad, M. (1973). Promenades en Corse parmi ses fleurs et ses forets. 
Archives departementales, Ajaccio. 
Thibault, J.C. (1977) Les Oiseaux de la corse. 
Miniconi, R. et al. (1980). Poissons de corse et de Mediterranee. 
Decouverte de la Nature No 21. 

CONTACT ADDRESS Pare Natural Regional de Corse, 
BP 417, 
20184 Ajaccio CEDEX, 
CORSE. 
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FRANCE 

ESTAGNOL 

MANAGEMENT CATEGORY Nature Reserve (listed as National Game Reserve in UN 
list of National Parks 1971). 

TYPE coastal wetland 

ANNOTATED DESCRIPTION A fresh-water lagoon separated by the Mediterranean 
sea by a sea-bank. It is an important area for nesting and migratory birds. 
Essentially it is a strict nature reserve devoted to nature conservation and 
scientific research. 

GEOGRAPHICAL LOCATION The Reserve is situated in a depression of the 
Languedoc littoral plain. In the department of Herault, township of 
Villeneuve-les-Maguelonne, lOkm to the southwest of Montpellier. 
(N 43°30', E 03°50'). 

AREA 75 ha 

DATE ESTABLISHED 1975 

LEGAL PROTECTION Established by Ministerial Decree (Arrete Ministeriel 
de classementl of 19 November 1975 (Journal Officiel de La Republique Francais 
No 12967). 

LAND TENURE Government owned (Office National de la Chasse) 

CLIMATE The area has a typical mediterranean climate with 
periods of heavy showers and irregular winds. Average annual temperature 
14.8° c (winter average 8° C; summer average 22° C). Average annual 
precipitation 753 mm (monthly winter average 80 mm; monthly summer average 40 
mm). Principal winds from Nand N-W with 4.3 m/s speed. 

PHYSICAL FEATURES Ancient doline situated in the limestones of La 
Gardiole (pliocene alluvial deposits over cretaceous and upper jurassic 
substrata). Presumably it was an ancient gulf of the Etang de Vic from which 
it is now separated by a narrow low zone and salt marshes. To prevent 
floodings, the pool is surrounded by a collection channel 4 m wide which 
empties into the Etang de Vic. Altitude 0-2 m. 

VEGETATION Reed-beds without great botanical interest (mainly 
Phragmites spp.) leave the central zone free of vegetation. Line edges of 
Populus alba, Ulmus campestris, Fraxinus excelsior border the pool. 

FAUNA A very important area as a habitat for waterfowl and 
other migrants. The purple heron and a number of rails and crakes nest here 
(Rallus aquaticus, Porzana sp.), there are also many •aquatic" warblers. Most 
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of the species of duck of Western Europe including the ferruginous duck Aythya 
syroca and the scaup Aythya marila. 

MANAGEMENT The reserve is managed by the Office General de la 
Chasse assisted by an Advisory Committee appointed by the Prefect {Prefectoral 
Decree of 15 March 1984). The personnel is costituted of one person in the 
administration and one guard. The average annual budget for equipment and 
maintainance works is 60,000 French francs {own sources and Ministry of 
Environment's subsidies). Public access other than under special permission 
is prohibited. Muddy pools are created and maintained by the Reserve's 
personnel to increase the number of migratory and wintering birds. 

USES The area is essentially an integral reserve devoted to 
nature conservation and scientific research. Ornithological research is 
carried out in collaboration with the Universite des Sciences et Techniques du 
Languedoc {Montpellier). 

PROBLEMS No information 

PRINCIPAL REFERENCE MATERIAL 
-An., 1975. Les Reserves de l'Estagnol et du Vagaran. societe de Protection 

de la Nature du Languedoc-Roussillon, Montpellier. 

CONTACT ADDRESS Office National de la Chasse, 
165 Avenue Paul Rimbaud, 
34000 Montpellier, 
France. 
Tel. 67635080. 
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FRANCE {CORSICA) 

FANGO BIOSPHERE RESERVE 

MANAGEMENT CATEGORY Biosphere Reserve 

TYPE Coastal. 

ANNOTATED DESCRIPTION The Biosphere Reserve includes mainly a forest of 
Quercus ilex which covers part of the Fango Valley. 

GEOGRAPHICAL LOCATION From an altitude of 1800m to lOOm, with a project 
of extension until the coast (Galeria Bay}, the Biosphere Reserve covers a 
large area (E oao 42', N 42° 24'). The nearest town is Calvi. 

AREA The Fango Biosphere reserve (6,410 ha} is part of 
~ica Natural Park, which covers a total are~ of 220,000 ha. 

DATE ESTABLISHED The Corsica Natural park has been created in 
1972, the designation as Biosphere reserve has been made in 1977. 

LEGAL PROTECTION 
the 12th May 1972. 

LAND TENURE 
(Foret Domaniale). 

The park was established by decree No. 72-397 on 

The Reserve is a forest owned by government 

PHYSICAL FEATURES The actual extension include the valley from 
about lOOm to l300m altitude. The reserve is part of the large 
volcanic-plutonic complex of Cinto massif and Fango valley. 

VEGETATION The vegetation is mainly constituted of Quercus 
ilex, adaptated to siliceous soils and of maquis. 

FAUNA The fauna is typical of the forest of Quercus 
ilex, with some endemic species (13 species of beetles} (lizzard}. Ovis 
orientalis, sus scrofa and deer {Cervidae} can be met in the Reserve. 
Numerous birds also nest in the valley. 

CULTURAL/HISTORICAL FEATURES No information. 

MANAGEMENT The Reserve is managed by the Corsica Natural 
Park, with an Association of Friends of the Natural Park who are involved in 
its support and administration. The creation or a scientific committee fro 
the reserve is scheduled. A field study Centre can receive 30 people for 
scientific studies (actually on birds, bats, lizzards}. 
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USES 
toli"i: ists. 

No important activities. Grazing, walking for 

PROBLEMS 

PRINCIPAL REFERENCE MATERIAL 
Conrad, M. (1973). Promenades en Corse parmi ses fleurs et ses forets. 
Archives departementales, Ajaccio. 
Thibault, J.C. (1977) Les Oiseaux de la Corse. 

CONTACT ADDRESS 
Pare Natural Regional de Corse, 
BP 417, 
20184 Ajaccio CEDEX, CORSE FRANCE 
Director: Mr Leenhardt. 
Actual Contact: Mr Lenck 
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FRANCE (CORSICA) 

LAVEZZI ISLANDS 

MANAGEMENT CATEGORY Nature Reserve 

TYPE coastal/Marine 

ANNOTATED DESCRIPTION The reserve covers a terrestrial as well as a marine 
portion of the Lavezzi archipelago which contains underwater landscapes of 
unusual beauty, abundant fish and seabird populations. 

GEOGRAPHICAL LOCATION 
of Corsica, 11 km from 
Bonifacio. (N 41°00', 

AREA 
coastline. 

DATE ESTABLISHED 

LEGAL PROTECTION 

The reserve is situated in the extremely southern part 
Bonifacio. Departement Corse du Sud, Commune de 
E 09°15'). 

5080 ha of which 80 are terrestrial. 25 km of 

1982 

Established on 6th January 1982 by Decree No 82-7 of 
the Ministry of Environment. 

LAND TENURE The terrestrial section belongs to the Commune of 
Bonifacio. The marine section is Government's property. 

CLIMATE Cool and humid winters, hot and dry summers. Annual 
average precipitation 500mm (winter average 370mm; summer average l25mm). 
Annual average temperature 16°c (winter average 12°C; summer average 240 
C). Strong winds from NW and SW with speeds exceeding 200 Km/h (average windy 
days 330 per year). The islands are subject to the strong currents of The 
channel known as the Mouth of Bonifacio (E-N direction in winter with a speed 
of 2-6 knots; NV1-E in summer with a speed of 0-6 knots). Annual average water 
temperature 16°C (9-11°C in winter, 19-26°C in summer). Water salinity 
35 mg/1 in winter and 38 mg/1 in summer. 

PHYSICAL FEATURES The terrestrial part of the Reserve includes the 
bigger island of Lavezzi (68 ha), four smaller islands (Piana, Ratino, 
Poraggia, Perduto), and numerous islets (more than 1000 just around Lavezzi). 
The marine section stretches out around the whole Lavezzi archipelago 
(including Cavallo island) up to the Corsican coast from Punta Capicciolo to 
Punta Sprono. The Lavezzi archipelago is formed by deeply eroded granitic 
rocks. The bigger island of Lavezzi is irregularly shaped with a relatively 
flat surface (average altitude 5 m) but there are clumped granitic outcrops 
which can reach 40 m in height. The other islands are smaller than 10 ha and 
do not exceed 20 m in height. Maximum depth 75 m, average depth 35-40 m. 

VEGETATION The islands are characterized by the rarity of 
arboreal species and by the presence of several endemics. They are mainly 
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covered by a low herbaceous vegetation dominated by Helichrysum italicum, with 
patches of the rare Silene velutina and Allium spp. In the sea, large meadows 
of Posidonia oceanica and Dilophus fasciola are present. 

FAUNA The islands host the most important colonies of 
Phalocrocorax aristotelis and Calonectris diomedea in Corsica. Important 
colonies of Larus argentatus and, in certain years, of Hydrobates pelagicus 
are also found. Reptiles include snakes, geckoes, lizards and Phyllodactylus 
europaeus. Mammals are represented by Rattus rattus, Mus musculus and bats. 
The monk seal frequented the close area of the Mouth of Bonifacio until 1960. 
Rich marine biocenoses and migrations of pelagic fishes occur. 

CULTURAL/HISTORIC FEATURES The Reserve offers interesting archeological 
sites such as the quarries of San Bainzo and Lavezzi, and the Roman site of 
Piantarello. 

MANAGEMENT The area together with Cerbicales Islands Reserve is 
managed by an Advisory Committee appointed by the Prefect who is also its 
chairman. The personnel is composed of one person in the administration and 
two guards. The annual total budget for Lavezzi and Cerbicales Reserves is 
450,000 French francs provided by the Ministry of Environment (65%} and by 
local authorities (35%}. Public access is permitted only on Lavezzi island. 
Hunting, spear fishing, camping and dumping are prohibited. Mooring systems 
are in place. 

USES Two lighthouse keepers are permanently stationed on 
Lavezzi island. About 20,000 international visitors frequent the area during 
the months of July and August mainly by boats. Some livestock grazing takes 
place on Lavezzi island. Professional and sport fishing are carried out in 
the reserve. About 20 research programs per year are carried out in the 
reserve mainly in the fields of oceanology, marine biology, botany and 
ornithology. Annual counts of seabird populations have been carried out since 
1978. Guided tours for school-children are organized on Lavezzi island 
together with exhibitions and audio-visual shows. 

PROBLEMS High touristic pressure in summer months. Difficult 
boat patrolling, lack of adequate equipment and economic funds. 

PRINCIPAL REFERENCE MATERIAL 
Gauthier A., 1984. Premiere Contribution a la Connaissance de la Geologie 
des Iles Cerbicales and Lavezzi. Pare Naturel Regional de la Corse. 
Thibault J.c., et al. 1985. Oiseaux Marins Nicheurs du Midi et de la 
Corse. Annales du C.R.O.P. No 2, Aix-en-Provence. 

CONTACT ADDRESS Reserves Naturelles des Iles cerbicales et 
Lavezzi, 
Pare Naturel Regional de Corse, 
BP 417, 
20184 Ajaccio Cedex, 
France. 
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FRANCE 

PORT CROS 

MANAGEMENT CATEGORY National Park 

TYPE Coastal/Marine 

ANNOTATED DESCRIPTION The Park includes the mountainous island of Port 
eros (650 ha), the smaller island of Bagaud (40 ha), and the islets of 
Gabiniere and Rascass together with 600 m wide zone around the islands of 
Port-eros and Bagaud which constitutes the marine portion of the Park. 
Although there has been historically some human interference in the Park, 
the island of Port eros still presents impressive natural resources such 
as an almost uniform woody vegetation cover and a rich marine flora and 
fauna. 

GEOGRAPHICAL LOCATION Port eros is the smaller island of the Hyeres 
archipelago located 15 km off the Mediterranean coast between Toulon and 
St. Tropez, in the region of Provence Cote-d'Azur, Departement du var. 
N 430; E 6022'-25'. 

AREA 2490 ha (690 ha terrestrial and 1800 ha marine). 
22 km of coastline. 

DATE ESTABLISHED 14 December 1963 

LEGAL PROTECTION Established by Decree No 63- 1235 of 14 December 
1963 based on the National Parks law of 22 July 1960 and its application 
decree of 31 October 1961. 

LAND TENURE 270 ha are Governmental property (Ministere de 
l'Environnement 200 ha, Ministere de la Defense Nationale 70 ha); 420 ha 
are privately owned. 

CLIMATE Typically mediterranean climate with mild and 
humid winters. Average annual temperature of 18.5°C (winter average 
12.5°C; summer average 25.3°C). Average winter precipitation 103 mm, 
average summer precipitation 22.5 mm. Principal winds from E and N-W. 
Port eros island is subject to the geostrophic current "Liguro-provencal" 
running from the Genoa Gulf in the W-SW direction (average speed 0.15 
m/s). 

PHYSICAL FEATURES The islands are an extension of the Massif des 
Maures of the mainland, their soils being derived from metamorphic rock 
and therefore easily penetrated by water and plant roots. Steep cliffs 
bound the southern coast of all the islands and, in addition, Port eros 
has five high ridges. Max altitude 196m (Mt. Vinaigre); max depth 95 m, 
average depth 40 m. 
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VEGETATION The terrestrial flora is relatively limited but 
the woody vegetation dominated by Pinus pinea and P. halepensis is of 
note. Four terrestrial zones have been identified: a littoral halophytic 
zone dominated by Senecio cinerea, rock samphire (Crithmum maritimum) and 
Euphorbia pinea; a zone just above this with pistachio (Pistacia 
lentiscus), myrtle (Myrtus communis) and tree spurge (Euphorbia 
dendroides); humid valleys with evergreen oak (Quercus ilex); and at 
higher elevations a maquis of Arbutus unedc and tree heather (Erica 
arboreal and other scrubby plants, covering tne largest area. 
Four marine zones have also been identified: a supra-littoral zone with 
spray-tolerant flora; a media-littoral zone with the red alga Rissoella 
verruculosa and Lithophyllum lichenoides rims; an infra-littoral zone 
dominated by great sheets of Posidonia oceanica, in which many pen shells 
Pinna nobilis are found, together with Zostera noltii and the brown 
seaweed Cystoseira stricta; lastly the circum-littoral zone beneath the 
rocks supports the calcareous alga Peyssonnelia and the red alga Vidalia 
volubilis 

FAUNA The terrestrial fauna is poor in mammals - only 
rabbit (Oryctolagus cuniculus), black rat (Rattus rattus), and Apodemus 
sylvaticus. Many bird species pass through, especially during the spring 
migration, including Falco eleonorae. Nesting species include Puffinus 
puffinus, Falco peregrinus, shearwaters and gulls. 
Reptiles are represented by snakes, lizards and geckos, and amphibians by 
tree-frogs and Discoglossus sardus. Some remarkable species of insects 
and spiders are present. The marine fauna is particularly rich and 
includes all the fishes characteristics of rocky Mediterranean coasts as 
well as the invertebrate fauna of the coastal zone. Common marine 
mammals are Delphinus delphis, Tursiops truncatus. The monk seal was 
last sighted in the l950 1s. 

CULTURAL/HISTORIC FEATURES Several military fortresses built in the XVI 
century and later are being restored. 

MANAGEMENT The Park is managed by an Administration council 
of 27 members which receives the technical >dvice of a Scientific 
Committee. A total of 30 persons work in the park, 5 of which are 
patrolling guards. Auxiliary guards join the patrolling force during the 
summer months. The total annual budget is ll,OOO,OOO French Francs. 
Following the adoption of a five year management plan, several management 
zones have been established. Terrestrial zoning is composed of "zones of 
biological interest" where public access is forbidden (i.e Bagaud 
island), "fire management zones" where partial cuts are carried out, 
"recreational zones" subject to high visitor pressure where restoration 
interventions are undertaken (i.e. public beaches). Marine zoning 
consists of "zones of strict protection" (i.e. Posidonia reefs of Port 
eros bay), "zones of protection" where only bathing is allowed, 
"anchoring zones" supplied with a permanent mooring system. Fishing, 
other than with nets or spear-guns, is permitted in the Park. 
Research facilities include a laboratory, an equipped diving center, a 
meteorological station, and a guest house. Educational facilities 
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include a visitor orientation center, guided terrestrial and marine 
nature trails, a glass-bottom boat, permanent and temporary exhibitions 
on the marine environment, conferences, audio-visual and information 
material. 

USES On the island of Port eros there is a small 
village of 40 permanent residents with some hotels, restaurants, and 
tourist shops. The island is linked to the mainland by a daily ferry 
boat service. Approximately 50,000 persons visit the park during the 
summer months mainly for bathing and recreation. 8000 pleasure boats 
have been recorded in the main bay during the summer 1985. 
Basic inventories of the terrestrial and marine biological resources have 
been carried out together with pleasure boat census. Major themes of 
present research projects are ecology and distribution of Posidonia beds, 
implantation of artificial reefs, implantation of artificial nests for 
small birds of prey, experimental commercial sponge production, 
traditional fishing techniques and under-water archaeology. The 
reintroduction of monk seal is envisaged. 

PROBLEMS The major problem is the excessive use by 
tourists and pleasure boats which result in vegetation degradation and 
subsequent soil erosion, and in the desertification of sea-bottoms due to 
anchor damage and water pollution. The vegetation of the islands is also 
subject to fire spreading and, in the littoral zone, to the degradating 
effects of polluted sea sprays. Management problems are represented by 
insufficient patrolling personnel and lack of adequate legislation 
concerning the protection and management of the marine environment. The 
decision-making power of the Park's administration in fact applys only to 
the terrestrial part, being only propositional for the the marine section 
which rests under the jurisdiction of the Navy. 

PRINCIPAL REFERENCE MATERIAL 
Pare National de Port eros, 1985. Un Pare, Deux Iles, 20 Ans de 
Decouverte. Cahier anniversaire, Pare National de Port eros, 
Hyeres. Brochure which includes a complete bibliography of the 
scientific and historical litterature of the Park. 
Birman L., 1983. Le Pare National de Port-eros. Editions CREER, 
Nonette. 

CONTACT ADDRESS Directeur du Pare National de Port-eros, 
50 Avenue Gambetta, 
83400 Hyeres, France. 
Tel. {94) 653298. 
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FRANCE (CORSICA) 

SCANDOLA 

MANAGEMENT CATEGORY Nature Reserve, World Heritage Site 

TYPE coastal/Marine 

ANNOTATED DESCRIPTION A mountainous peninsula with difficult 
terrestrial access and rugged coasts. On the coast there are spectacular 
geological formations, large populations of coastal birds and extremely 
wealthy marine biocenoses. The Regional Natural Park of corsica 
(220,000ha) serves as a buffer zone to the Nature Reserve. 

GEOGRAPHICAL LOCATION On the north-western coast of Corsica, north of 
Ajaccio. Departement Corse du Sud,- Commune d'Osani. N 42o21', E 6013'. 

AREA 1919 ha of which 919 ha are terrestrial. There 
is a strict protection marine zone of 72 ha comprised between Punta 
Palazzo and Garganellu island. Length of coastline 17 km. 

DATE ESTABLISHED 9 December 1975 

LEGAL PROTECTION Established by Ministerial Decree No 75-1128 of 9 
December 1979. The terrestrial part of th~ Reserve is part of the Pare 
Regional de Corse (150,000 hal established by Decree on 12 May 1979. 
Scandola Nature Reserve, together with Cape Girolata and Cape Porto 
marine areas, was inscribed in the World Heritage Sites List in 1983. 

LAND TENURE The area belongs to the Commune of Osani. 

CLIMATE Mediterranean climate with abundant but irregular 
precipitations concentrated in fall and spring months. Average annual 
precipitation 750 mm; average annual temperature over 10°c. Dominant 
winds from sw, w, NW and NE with a speed up to 180 km/h. 

PHYSICAL FEATURES The promontory is part of the large 
volcanic-plutonic complex of Cinto massif and Fango valley. Rough coast 
with steep cliffs of red porphyry and ryolyth, basaltic columns deeply 
eroded by the sea, several grottoes and rocky islets. Max altitude 560 
m. (Capu Purcile); max depth 100m. 

VEGETATION The halophyle vegetation of the littoral zone is 
is dominated by Crithmum maritimum and Statice articulata. The endemic 
Armeria soleirolii grows over the cliffs together with small arboreal 
species such as Juniperus phoenicea and Euphorbia dendroides. The less 
steep areas are covered by a dense degraded maquis dominated by Arbutus 
unedo and Erica arborea. In the sea, large meadows of Posidonia oceanica 
develop up to 50 m in depth owing to the high water transparency. Very 
developed rims of Lithophyllum tortuosum and Corallina elongata, and 
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several algae macrophytes including the rare Rhodophyceae are found on 
hard substrata. 

FAUNA The rocky cliffs are inhabited by numerous 
couples of Larus argentatus (700-800), black cormorant (Phalocrocorax 
aristotelis) (70-80), Pandion haliaetus (3-4 couples). Birds of prey 
include Aquila chrysaetos and Falco peregrinus. The bearded vulture 
(Gypaetus barbatus), Puffinus puffinus and Calonectris diomedea also 
occurr. Mammals include Vulpes vulpes, Mustela boccamela, Rattus rattus 
and the rare Tadarida terriotis. Reptiles are represented by snakes, 
lizards, geckos; amphybians by tree frogs and Discoglossus sardus. 
Marine fauna include all the fishes and invertebrate fauna characteris
tics of rocky Mediterranean coasts, as well as coral formations of 
Corallium rubrum and the rare Patella ferruginea. The monk seal was last 
observed in 1980. 

CULTURAL/HISTORICAL FEATURES There are three observatory towers from 
the Genoa mercantile republic (XII century a.d.). The Elbo tower has 
been restored to serve as a bird observatory. Characteristic shelters of 
Corsican shepards are also present. 

MANAGEMENT The Reserve is administred by the Regional 
Natural Park of Corsica. Research facilities (guest house, small 
laboratory, diving center, motor boats) and one marine warden are located 
in the village of Galeria, approximately 10 km outside the Reserve. The 
annual budget is 480,000 French francs. Hunting, spear-fishing and 
camping are prohibited in the Reserve. Boats are allowed to stay in the 
area only for a 24 h period. Professional fishing is allowed in the 
marine section with the exception of the strict protection zone. 

USES Approximately 30,000 persons pass through the 
area with cru1s1ng ships during summer months. Some bathing and boating 
occurs in the marine zones. In the Reserve there are no permanent human 
settlements and no touristic facilities. Professional fishing and some 
forestry and grazing are carried out by locals. Research includes 
cartography of sea-bottoms, and inventories of terrestrial and marine 
flora and fauna. 

PROBLEMS There is some concern about over-expansion of the 
tourist industry based on the natural attractions of the area. Some 
anchor damage on the posidonia beds due to pleasure boats has been noted. 
The distance from the closest Regional Park station constitutes a problem 
for efficient patrolling. 

PRINCIPAL REFERENCE MATERIAL 
- Pare Naturel Regional de Corse. La Reserve Naturelle de Scandola. 
Papecor, Ajaccio. Brochure of a selected bibliography of the scientific 
litterature. 
-Ruggeri c., 1981. La Pression Humaine sur Scandola. Pare Naturel 
Regional de Corse, Ajaccio. A study on the monk seal is included. 
- Boudouresque C.F., 1980. Phytocenoses Benthiques de la Reserve 
Naturelle de Scandola. Pare Natural Regional de Corse, Ajaccio. 

CONTACT ADDRESS Pare Naturel Regional de Corse, 
BP 417, 20184 Ajaccio Cedex, France. 
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GREECE 

AREA 131,955 km2 

LENGTH OF MEDITERRANEAN COASTLINE 16,600 km 

AREA OF TERRITORIAL SEA 105,000 km2 

POPULATION 9,740,417 (1981) 

PROTECTED AREA LEGISLATION National Parks, Aesthetic Forests and 
Monuments of Nature are established by the Greek Forest Service under 
Presidential Decree No. 996 of 1971. Law No.998 of 1979 on forests and forest 
land protection additional to the above includes wetlands in the protected 
areas. A law for Physical Planning and the Protection of the Environment 
covered until recently environmental planning and the marine environment of 
the entire territory (Law No. 360, 18 June 1976). It provided institutional 
and procedural mechanisms for the preparation of national and regional plans. 
A new institutional law (L. 1650/Sept. 1986) is in force, whic~ includes 
sections covering, inter alia, the protection of natural resou~ces, 
landscapes, marine parks, environmental protection of planning and the 
establishment of responsible organizations. Prefectural and Ministerial 
decissions as well as Presidential Decrees have been issued for the protection 
of threatened species and their biotopes (Monachus monachus in North Sporades 
and caretta caretta in Zakinthos). 
The World Heritage Convention was ratified on 17 July 1971. The Ramsar 
Convention on Wetlands of International Importance was acceded to on 21 August 
1975 with 8 coastal sites (Nestos Delta, Amvrakikos Gulf, Mitrikou Lake, 
Vistonida Lake, Axios Delta, Evros Delta, Kotykhi Lagoon, Messolonghi Lagoon) 
and 3 inland (M. Prespa, Yolvi-Lagada Lakes, Kerkini Lake). St~dies have been 
completed for each one of these sites and Presidential Decrees are under 
preparation to define individual boundaries and management plans. 
The Specially Protected Areas Protocol of the Barcelona Convention has been 
ratified by Greece and is now enshrined in national law (No. 1634 of 18 July 
1986). 

PROTECTED AREA ADMINISTRATION The body responsible for the national parks 
and nature reserves is the Section of National Parks and Aesthetic Forests of 
the Greek Forest Service, Ministry of Agriculture. The coordinating body for 
all environment activities is the Ministry of the Environment, Physical 
Planning and Public Works. 



NATIONAL AUTHORITY ADDRESSES 

ALSO 

ESTABLISHED M/C PROTECTED AREAS 
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Ministry of Agriculture 
Department for the Protection of Forests, 
Ippocratous 3 - 5, 
10164 Athens, 
Greece. 
Ministry of the Environment, 
Physical Planning and Public Works, 
Department of Environment, 
Section for the conservation of Nature, 
Pouliou 8, 
11523 Athens, 
Greece. 

1. Nicopoli-Mytikas (Preveza Seashore) Aesthetic Forest (C) 
2. Pefkias-Xylokastron Aesthetic Forest (C) 
3. Piperi Island monument of Nature (Part of the Northern Sporades Marine 

Park) (C) 
4. Samaria Gorge (Lefka Ori) National Park (C) 
5. Sigri petrified forest (Lesvos Island) Monument of Nature (C) 
6. Skiathos Island Aesthetic Forest (C) 
7. Sounio National Park (C) 
8. Vai Aesthetic Forest (C) 
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GREECE 

NICOPOLI - MYTIKAS 

MANAGEMENT CATEGORY Managed Nature Reserve (Aesthetic Forest) 

TYPE coastal 

ANNOTATED DESCRIPTION Artificial forest and extended sandy beaches 
close to an important archeological site. 

GEOGRAPHICAL LOCATION To the north of Preveza city, Preveza Prefecture, 
close to the entrance of Amvrakicos Gulf. 

AREA 

DATE ESTABLISHED 

LEGAL PROTECTION 
7 June. 

LAND TENURE 

PHYSICAL FEATURES 

66 ha. 

5 May 1977 

Protected by Presidential Decree published on the 

Altitude: sea level. 

VEGETATION The majority of the trees of the artificial 
forest are Pinus halepensis. 

FAUNA small mammals and birds. 

MANAGEMENT The area is protected and the vegetation 
maintained and completed. 

USES The area is used for touristic reasons. 

PROBLEMS 

PRINCIPAL REFERENCE MATERIAL 

CONTACT ADDRESS 

ALSO 

Ministry of Agriculture, 
Department for the Protection of Forests, 
Ippocratous 3 - 5, 
10164 Athens, 
Greece. 
Ministry of the Environment, 
Physical Planning and Public Works, 
Department of Environment, 
Section for the Conservation of Nature, 
Pouliou 8, 11523 Athens, 
Greece. 
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GREECE 

PEFKIAS-XYLOKASTRON 

MANAGEMENT CATEGORY Managed Nature Reserve (Aesthetic Forest) 

TYPE Coastal 

ANNOTATED DESCRIP~ION One of the remaining Greek seashore pine forests, with 
great vegetational diversity. 

GEOGRAPHICAL LOCATION 
23° 38' E. 

AREA 

DATE ESTABLISHED 

LEGAL PROTECTION 
198/18.3.1974. 

LAND TENURE 
supervision. 

PHYSICAL FEATURES 

Xylokastron city, Korinth prefecture. 38° 04' N, 

27.5 ha. 

12 March 1974. 

Total protection, under Presidential Decree 

Municipal ownership under Greek Forest Service 

Altitude: sea level. 

VEGETATION The majority of trees are paraclimax Pinus halepensis, 
with stone pine (P. pineal, Pistacia lentiscus and Phyllirea media. 

FAUNA No information 

MANAGEMENT The government maintains control of the area and 
certain activities are prohibited. The construction of a water supply network 
(3500m) has been completed in order to prevent fires. Staff: one forest guard 
employed by the municipality. Budget: 500,000-600,000 drachmas annually. 

USES Ecological studies by the Forest Service. 

PROBLEMS Forest fire danger; overuse from summer tourists. 

PRINCIPAL REFERENCE MATERIAL 
- Forest Service management plan. 

CONTACT ADDRESS Ministry of Agriculture, 
Department for the Protection of Forests, 
Ippocratous 3 - 5, 
10164 Athens, 
Greece. 
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GREECE 

PIPER! ISLAND / NORTHERN SPORADES 

MANAGEMENT CATEGORY Monument of Nature. 

TYPE Coastal 

ANNOTATED DESCRIPTION Piperi Island, as well as the adjacent islands of 
Yura, Skantzoura, Kyra Panagi, etc., are one of the most important biotopes 
(breeding areas) of the monk seal Monachus monachus. 

GEOGRAPHICAL LOCATION Piperi Islands belongs to the Northern Sporades 
insular complex, Magnesia Prefecture. 

AREA 

DATE ESTABLISHED 21 February 1980 

LEGAL PROTECTION Designated for protection by a Decision of Natural 
Council for Public Plan and Environment (1980). A Presidential Decree has been 
signed and is expected to be officially published soon (1988), for the 
establishment of a Marine Park in the area and its protection. 

LAND TENURE 

PHYSICAL FEATURES 

VEGETATION 

FAUNA The most important and endangered species in the area 
is Monachus monachus. 

MANAGEMENT 
governement in 
construction. 

Specific management plan has been undertaken by 
co-operation with the E.E.C. Breeding station is under 
Public awareness campaigns have been launched. 

the 

USES Ecological studies by Universities under the guidance 
of the Ministry of the Environment. 

PROBLEMS Wrong information to fishermen, in some cases, 
concerning monk seal and their impact on fish catches. Disturbance of monk 
seal from tourists. 

PRINCIPAL REFERENCE MATERIAL 

CONTACT ADDRESS Ministry of the Environment, 
Physical Planning and Public Works, 
Department of Environment, 
Section for the Conservation of Nature, 
Pouliou 8, 11523 Athens, Greece. 
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GREECE 

SAMARIA GORGE (LEFKA ORI) 

MANAGEMENT CATEGORY National Park and Biosphere Reserve 
European Diploma Award 1979 and 1985. 

TYPE Coastal 

GEOGRAPHICAL LOCATION The area is located in the White Mountains (Lefka Ori) 
on the island of Crete, 45km south of Chania. 35° 14'-35° 20'N; 23° 
49'-23° 54'E. 

AREA 4,850ha (core zone). Proposal to extend the Park by 
4,000ha to the coast. 

DATE ESTABLISHED 6 November 1962 

LEGAL PROTECTION Total protection under governmental jurisdiction 
(Greek Forest Service) Royal Decrees 781/20-11-62 and 74/15-2-64. 

LAND TENURE Government ownership 80%, local community ownership 
20%. 

CLIMATE Mean annual temperature 18°C at 62m and mean annual 
precipitation 665mm. 

PHYSICAL FEATURES A mountainous limestone area with steep slopes and 
canyons up to 600m deep. The gorge is extremely narrow (minimum 2m wide) 
extending to the north in an almost straight line 6km long and contains an 
intermittent stream. There are exceptional geological formations of limestone 
and silica schist. Altitude: sea level to 2,116m (Volacias peak). Total 
lenght: 18 km. 

VEGETATION Pure stands of high altitude Mediterranean forest 
containing Pinus brutia, Cupressus sempervivens var. horizontalis, maple (Acer 
sp.), Maquis stands of holm oak (Quercus coccifera), heather (Erica arboreal, 
juniper (Juniperus oxydendrus, J. macrocarpa), Pistacia lentisus, carob 
(Ceratonia siliqua), wild olive (Olea sativa, o. oleaster), Ebenus creticus, 
plane tree (Platanus orientalis), Cretan dittany (Origanum dictamus, o. 
microphyllum), Paeonia clusii, Grecian sage (Phlomis fruticosa, P. cretica), 
thyme (Thymus capitatis), and the rock rose (Cistus salvaefolius and c. 
creticus). There are 14 endemic species including Petromarula pinnata; Celsia 
arcturos, Linum arborum, Asperula incana, A. idaea and Verbascum spinosum. 
Forest and maquis cover 3,114ha and rocky and bare areas 79lha. 

FAUNA Mammals include Cretan wild cat (Felis sylvestris 
cretensis), badger (Meles meles arcalus), beech marten (Martes foina bunites), 
weasel (Mustela numidica galinthias), dormouse (Glis glis argentes), fox 
(Vulpes vulpes), jackal (Canis aureus) and endemic Cretan wild goat/ibex 
(Capra aegagrus cretica). 
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Birds of prey include the bearded vulture or lammergeier Gypaetus 
barbatus, griffon vulture Gyps fulvus and golden eagle Aquila chrysaetos. 

MANAGEMENT Access is from the town of Chania (42km) to 
Xyloskalon-Omalos at the Park entrance or from Chora-Sfakion to Aghia 
Roumeli by boat only. Access within the Park is by foot on the main 
trail only and no camping is allowed. Five firenests and underground 
water tanks have been built. Accommodation is available for scientists 
in Samaria village. A trail system for botanical studies has been 
developed. 

USES There is a rapidly increasing tourist traffic ca. 
150,000 per year. There is no accommodation in the Park but overnight 
accommodation is available in Aghia Roumeli, hotels in Chania and tourist 
pavilion and restaurants in omalos. Samaria village in the Park, 
contains 2 restored churches and a restored guard's house with first aid 
facilities. Research includes wild goat study by Dr Schultze Westrum and 
biological study by G. Mavrommatis. P •• vtographic work by P. Broussalis. 
Studies on plant and animal populations are carried out periodically by 
visiting scientists. Research could be carried out on the virgin stand 
of Cupressus sempervirens. 

PROBLEMS There is illegal hunting and grazing in the 
remote areas. Danger from forest fires caused by summer visitors is a 
constant threat. 

PRINCIPAL REFERENCE MATERIAL 
- Anon. Samaria Gorge Management Plan: A Landscape evaluation and 

information system development. SUNY - Univ. of New York School of 
Landscape Architecture off-campus programme supervised by Greek Forest 
Service. 

- Cassios c. 1979. Park management plan and Park description. council of 
Europe. (1979). Samaria Gorge booklet (European diploma). 

- ~layromatis, G. (1976). Research on the Samaria's natural park 
ecosystem. Forest Research Institute Publications. pp. 77-106 (in 
Greek with English summary). 

- Schultze-Vestrum, G. Th.n.d. The White Mountains National Park of 
Crete, Greece. A report on its conservation status. Assenhausen. 15pp. 

- Biosphere Reserve nomination submitted to UNESCO. 

CONTACT ADDRESS Ministry of Agriculture, 
Department for the Protection of Forests, 
Ippocratous 3 - 5, 
10164 Athens, Greece. 
Ministry of the Environment, 
Physical Planning and Public Works, 
Department of Environment, 
Section for the Conservation of Nature, 
Pouliou 8, 
11523 Athens, Greece 
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GREECE 

SIGRI PETRIFIED FOREST 

MANAGEMENT CATEGORY Protected Monument of Nature 

TYPE Coastal 

ANNOTATED DESCRIPTION Unique remaining of petrified forest in Greece. 

GEOGRAPHICAL LOCATION Western end of Lesvos Island. 

AREA 

DATE ESTABLISHED 15 September 1977 

LEGAL PROTECTION Protected under P.D. 443 of 19 September 1985. 

LAND TENURE 

PHYSICAL FEATURES 

VEGETATION 

FAUNA 

MANAGEMENT 

USES Tourism. 

PROBLEMS 

PRINCIPAL REFERENCE MATERIAL 

CONTACT ADDRESS 
- Ministry of Agriculture, Department for the Protection of Forests, 

Ippocratous 3 - 5, 10164 Athens, Greece. 
- Ministry of the Environment, Physical Planning and Public Works, Department 

of Environment, Section for the Conservation of Nature, Pouliou 8, 11523 
Athens, Greece. 
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GREECE 

SKIATHOS ISLAND 

MANAGEMENT CATEGORY Managed Nature Reserve (Aesthetic Forest) 

TYPE Coastal 

ANNOTATED DESCRIPTION Seashore forest with picturesque beaches, small 
chapels, etc. 

GEOGRAPHICAL LOCATION Skiathos Island belongs to the Northern Sporades 
insular complex, Magnesia prefecture. 

AREA 

DATE ESTABLISHED 

LEGAL PROTECTION 
20 July 1977. 

LAND TENURE 

PHYSICAL FEATURES 

3,000 ha. 

13 June 1977 

Protected under Presidential Decree published on the 

VEGETATION The 2/3 of the trees are Pinus halepensis. The famous 
"stone pine (Pinus pineal forest of Skiathos" is included in the protected 
area. 

FAUNA Fox jackal, hare. 

MANAGEMENT 

USES The area is used mainly for tourism. 

PROBLEMS 

PRINCIPAL REFERENCE MATERIAL 

CONTACT ADDRESS 
- Ministry of Agriculture, Department for the Protection of Forests, 

Ippocratous 3 - 5, 10164 Athens, Greece. 
- Ministry of the Environment, Physical Planning and Public Works, Department 

of Environment, Section for the Conservation of Nature, Pouliou 8, 11523 
Athens, Greece. 
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GREECE 

SOUNIO 

MANAGEMENT CATEGORY National Park 

TYPE Coastal 

ANNOTATED DESCRIPTION A rocky promontory with outstanding scenic qualities 
and an important archeological site 

GEOGRAPHICAL LOCATION In the southern east part of Attica Prefecture, 50 km 
south of the town of Athens, overlooking the Saronic Gulf in the Aegean Sea. 
37° 39' - 37° 47' N and 23° 47' - 23° 52' E. 

AREA 3,500 ha (75~ ha core zone, 2,750 ha peripheric zone). 

DATE ESTABLISHED 1971 

LEGAL PROTECTION Established by D. 966/1971 and boundaries defined by 
Presidential Decree No. 182/ 16-3-1974. 

LAND TENURE State ownership. 

CLIMATE Mediterranean climate with strong winds. 

PHYSICAL FEATURES cape sounio is a rocky promontory made up of limestone 
rocks. The whole area of the Park is of great geological, mineralogical and 
paleontological importance. There are about 100 kinds of minerals in the 
area; silver, zinc, iron and lead mining was in operation until recently. 
Fossils of the species Pinus nigra, Buxux sempervivens, Fraxinus and Colylus, 
which are not existing today in the area, and of the species Pinus maritima 
and Quercus suber, which are not native to Greece, were found in Kitsos cave 
within the Park area. 

VEGETATION Most of the area is covered by Pinus halepensis 
forests and by Mediterranean type species such as Quercus coccifera, Pistacia 
lentiscus, Arbutus, Vitex agnus castus, Thymus, Anthylis, Genista. The 
species Juniperus phoenicea can also be found in the Park. The groud flora is 
represented by many species of Labiatae, Papillonaceae, Graminaceae, Graminae 
and Compositae. A species of the last family, Centaurea laureotica, is 
endemic in the area. 

FAUNA The fauna of the Park is limited. The most common 
mammals are fox, jackal, hare and hedgehog. Many smaller mammals and reptiles 
are also found in the Park. Until the end of the century wild boar was also 
present in the area. The birdlife includes hawks, owls, corvidae and many 
Passeriformes. 
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CULTURAL/ARCHEOLOGICAL FEATURES Archeological remains include the Temple of 
Poiseidon (5th cent. BC) near the edge of the Sounio Cape's cliff, the Temple 
of Athena, fortification walls, ship houses. There are also extensive remains 
of mines and ore processing laboratories from the historical period as well as 
remains of human habitations which cover the whole time spectrum from the 
palaeolithic to the prehistoric period. During the historical period there 
were also marble quarries in the area. The Temples of Poseidon and Athena 
were built with marble from the local quarries. 

MANAGEMENT Plans to develop the region as holiday area with 
picnic places, nature trials, natural history museum. 

USES At present, the area is heavily used by tourists for 
its archeological and aesthetic resources. 

PROBLEMS Being one of the most accessible archeological sites 
from the town of Athens, the Park is subject to very heavy tourist pressure. 
In 1973/74, 350 ha of pine forest were destroyed by fire. 

PRINCIPAL REFERENCE MATERIAL 
- Cassios c. A., 1980. National Parks and Nature Reserves in Greece. Nature 

and National Parks. Vol. 67 (18): 9-10. 
- Ministry of Agriculture. Brochure on Greek National Parks. 

CONTACT ADDRESS 

ALSO 

Ministry of Agriculture, 
Department for the Protection of Forests, 

Ippocratous ~ - 5, 
10164 Athens, 
Greece. 
Ministry of the Environment, 
Physical Planning and Public Works, 
Department of Environment, 
Office for the Conservation of Nature, 
Pouliou 8, 
11523 Athens, 
Greece. 
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GREECE 

VAI 

MANAGEMENT CATEGORY Managed Nature Reserve (Aesthetic Forest) 

TYPE coastal 

ANNOTATED DESCRIPTION A unique natural monument of the remaining ecological 
evidence of natural palm forest. There is also the Monastery of Toplou, with 
frescos of the 16th century and ruins of the ancient city of Itanos. 

GEOGRAPHICAL LOCATION 
35° 13'N, 26° 07'E. 

AREA 

DATE ESTABLISHED 

LEGAL PROTECTION 

LAND TENURE 

PHYSICAL FEATURES 

On the island of crete, Sitia (Lasithi prefecture). 

20 ha. 

1973 

Totally protected by P.D. 121/6-8-1973. 

owned by the monastery of Toplou. 

An outstanding sand beach. Altitude: sea level to 5 m. 

VEGETATION The area is composed of a natural small stand of the 
Cretan date palm (Phoenix theophrasti Greuter). The Phoenix is known from a 
few other scattered sites on the Cretan coast and the small site at Vai 
contains by far the greatest part of the population. The species occupies the 
bottom of a small valley, leading to a sandy and sheltered beach. The 
Phoenix, one of only two palms in Europe, is a Tertiary relic, and of great 
scientific interest, as well as being a major tourist attraction. It is 
potentially also of economic importance. Also found are oleander (Nerium 
oleander) and Juncus spp, Pistaccia lentiscus, etc. 

FAUNA Probably none. 

MANAGEMENT The whole area is fenced and regulations are posted. 
Overnight staying is forbidden. Staff: one forest warden paid by the 
monastery and two seasonal firemen. Budget: 800,000 -1,000,000 drachmas 
annually. 

USES Scientific research include ecological study by Dr G. 
Mavrommatis; study of Phoenix theophrasti by Professor w. Greuter (Botanische 
Garten und Museum, Berlin); genetic studies by Professor Panetsos. 

PROBLEMS Fire hazard. The 'IUCN Plant Red Data Book', 
published in 1978, included the Cretan date palm as a 'vulnerable' species and 
reported that the population at Vai was threatened by tourists, by camping 
under the trees and by cars driven into the centre of the grove, all of which 
prevented regeneration. Fencing off the inner sector as a strict reserve 
inaccessible to tourists has considerably reduced the pressure. The main 
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actual problem is the over pumping of ground waters for irrigation of adjacent 
farms, leading to salinization. 

PRINCIPAL REFERENCE MATERIAL 
- cassios c. Management plan. 
- Greuter W., 1968. Le Dattier de Theophraste, specialite cretoise. Mus. 

Geneve ser. 2, 81: 14-16. 
-Lucas G. and Synge H., 1978. The IUCN Plant Red Data Book, pp. 417-8. IUCN, 

Switzerland. 
- Mavrommatis G. Vai - An Ecological Study. 

CONTACT ADDRESS 

ALSO 

Ministry of Agriculture, 
Department for the Protection of Forests, 
Ippocratous 3 - 5, 
10164 Athens, 
Greece. 
Ministry of the Environment, 
Physical P~onning and Public Works, 
Department of Environment, 
Section for the Conservation of Nature, 
Pouliou 8, 
11523 Athens, 
Greece. 



- 76 -

ISRAEL 

AREA 21,501 km2 

LENGTH OF MEDITERRANEAN COASTLINE 190 km 

AREA OF TERRITORIAL SEA 1824 km2, (width 6 nautical miles) 

POPULATION 4,355,800 (1987) 

PROTECTED AREAS LEGISLATION Natural protected areas, coastal as well as 
marine, are established in Israel under the National Parks, Nature Reserves 
and National Sites Law, 1963 and its regulations and according to national 
masterplans under the Planning and Building Law, 1985. Other relevant 
legislation includes: 
-Prevention of Sea-Water Pollution by Oil Ordinance (New Version), 1980; 
- Prevention of Sea Pollution (Dumping of Waste) Law, 1983; - The Fisheries 
Ordinance, 1937 ; - The Forests Ordinance, 1926; - The Plant Protection Law, 
1956; - The Public Health Ordinance, 1940; and - The Maintenance of 
Cleanliness Law, 1984; and their regulations. 

PROTECTED AREA ADMINISTRATION There is a National Parks Authority (NPA) 
attached to the Prime Minister's Office and a Nature Reserves Authority (NRA) 
within the Ministry of Agriculture. There is also an Environmental Protection 
Service within the Ministry of the Interior, in charge of environmental 
issues. The designation of protected areas is made after consultation with 
the National Council for Parks and Reserves whi~h is a broad collegiate body 
with advisory power. Marine Reserves are managed by the Nature Reserves 
Authority (established in 1964), which appoints wardens in each site. The 
legislation for the protection of Israeli Marine Parks empowers wardens to 
take measures necessary to prevent damage to marine resources. 
Within some of the protected areas, field study centers are operated by the 
Society for the Protection of Nature in Israel (SPNI). These centers conduct 
research, conservation and education activities. 

NATIONAL AUTHORITY ADRESSES 
- National Parks Autority, Rehov Daled, Hakirya, Tel Aviv, Israel. Telephone: 

(03) 252-281 
-Nature Reserves Authority, Yirmiyahu 78, Jerusalem 94467, Israel. Telephone 

: (02) 536-271 
- Environmental Protection Service, Ministry of the Interior, P.O. Box 6158, 

Jerusalem 91061, Israel. Telephone: (02) 669-671 
-Society for the Protection of Nature in Israel (SPNI), 4 Hashfela Street, 

66183 Tel Aviv, Israel. Telephone (03) 375-063. 



LIST OF 
1. 
2. 
3. 
4. 
5. 
6. 
7. 

- 77 -

ESTABLISHED M/C PROTECTED AREAS 
Alexander River National Park (C) 
Dor-Habonim Nature Reserve (M/C) 
Ma'agan Michael Marine Nature Reserve (M/C) 
Poleg River Nature Reserve (C) 
Rosh Hanikra Marine Nature Reserve (M/C) 
Sharon Cliff Shore National Park (C). 
Taninim River Nature Reserve (W) 
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ISRAEL 

ALEXANDER RIVER 

MANAGEMENT CATEGORY A National Park with the exception of 
the river and its banks which is a Nature Reserve. 

TYPE Coastal 

ANNOTATED DESCRIPTION The park has a variety of important 
coastal landscapes: mobile and stable sands, a calcarous sandstone 
(kurkar) ridge, a river and its banks, and seasonal pools. The Alexander 
River is one of the biggest rivers on the coast and has been heavily 
polluted by intensive agriculture along its banks as well as sewerage 
from nearby seettlements. A relatively big seasonal pool (30 ha.) is 
located in the reserve and is important as a refuge for flora and fauna 
associated with this once common habitat. 

GEOGRAPHICAL LOCATION Between Tel Aviv and Haifa, bordered on 
the south by a village called Kfar Vitkin, the north by a small town 
called Givat Olga, the west by the sea and the east by agricultural 
lands. (N 32°24', E 34°51'). 

AREA 374.4 hectares 

DATE ESTABLISHED 1982 

LEGAL PROTECTION Established under the National Parks, 
Nature Reserves and National Sites Law, 1963. 

LAND TENURE State ownership. 

PHYSICAL FEATURES Most of the park is mobile or 
stabilized sands. The origin of the sands is believed to be suspended 
material transferred from the Delta Nile. The kurkar ridge, a formation 
unique to the Israeli coast is a Pleistocene formation made from hardened 
mobile sands. The Alexander River has a drainage basin of 600 km square, 
but only the last 6 km of river have a perennial stream flow. The 
seasonal pools are formed in depressions where rain water, run-off and/or 
groundwater collect during the winter season. The size and water quality 
of each pool differ according to the size of the drainage basin, and the 
substrate of the pool and drainage basin. 

VEGETATION The mobile sands have typical vegeta-
tion with the plant association Ammophila litoralis and accompanying 
plant species such as: Agropyrum junceum and Pancratium maritimum. 
Vegetation changes as the sand substrate becomes more stable to 
associations such as: Artemisia monosperma, Helianthemum stipulatum -
Retama raetam, and Pistachia lentiscus - Lycium schweeinfurthii- Ephedra 
aphylla. Where the sand is completely stable, Certatonia siliqua is also 
found scattered in a •park-like" landscape. 
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In one part of the park there is a vestige of the former forests of 
Quercus ithaburensis that once covered all of the Sharon. The seasonal 
pools have unique community of hydrophilics such as Scirpus tuberosus, 
Butomus umbellatus, Ranunculus aquatilis and rare species such as 
sparganium neglectum and Damasonium alisma. Because of pollution and 
disturbances along the river, many roadside weeds grow along the banks as 
well as more hardy hydrophilics such as: Phragmites australis, Cynanchum 
acutem and Limonium meyeri. The kurkar ridge is dominated by Pistacio 
lentiscus with other accompanying species such as Coridothymus capitatus. 

FAUNA The mobile and semi-stable sands are home to many 
psammophiles common to the Israel coast. The river is the last habitat 
and nesting site of the endangered specie, Trionyx trionguis. The fish 
Anguilla anguilla are also found in the river. 

CULTURAL/ARCHEOLOGICAL FEATURES 
back to the late Bronze Period 
as a settlement dating back to 
oldest eucalyptus grove in the 

Ruins from a seaside settlement dating 
were discovered at Tel Michmoret as well 
the end of the First Temple Period. The 
country is located in the park. 

MANAGEMENT Management policies for the park have not yet 
been implemented and with exception to the river and its banks the park 
is presently neglected. There are plans to rehabilitate the park for use 
by the public. 

USES Alexander River is presently a popular 
recreational spot for nearby residents. 

PROBLEMS Alexander River is heavily polluted with sewerage 
and agricultural wastes. 

PRINCIPAL REFERENCE MATERIAL 
- Por F.D 1985. Nature Reserve Policy along the Mediterranean Shore of 

Israel. In: Atti del Convegno Internazionale I Parchi Costieri 
Mediterranei, Salerno-castellabate 18-22 June 1973. Ente Provinciale 
per il Turismo di Salerno. pp. 539-545. 

- Paz, Uzi. Nature Reserve in Israel. Givataim : Masada Ltd. 1981 {in 
hebrew) 

- Fishelson, L. , ed., wMarine Animals.• Encyclopedia of Plants and 
Animals of the land of Israel. 1983. pp. 293-297. 

CONTACT ADDRESS National Parks Authority, 
Rehov Daled, Ha-Kirya, 
Tel Aviv, 
Israel. 
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ISRAEL 

DOR-HABONIM 

MANAGEMENT CATEGORY Nature reserve. 

TYPE Marine/Coastal. 

ANNOTATED DESCRIPTION The reserve includes the most diversified 
stretch of coast in Israel with an extensive and well-preserved 'kurkar' 
sandstone, several bays and underwater caves. It is considered a 
potential area for seal colonization. 

GEOGRAPHICAL LOCATION The reserve is situated on the coast between 
Tel-Aviv and Haifa, about 3 km from HaBonim to Tel Dor (N 32°37', E 
34°55'). 

AREA 113 ha, with 5 km of coastline. -
DATE ESTABLISHED 1980. 

LEGAL PROTECTION Established under the National Park, Nature 
Reserves and National Monuments Law, (1963). 

LAND TENURE State ownership. 

PHYSICAL FEATURES The park includes a shore line composed of 
calcareous sandstone ridges (Kurkar). These Kurkar rocks form the 
supralittoral, intertidal and shallow subtidal formations, commencing 
seaward with more or less horizontal platforms. Within the platforms, 
holes and caves are found. Below this extends a sandy bottom, partly 
covered with rocks and islets, becoming gradually deeper. 

VEGETATION Scrub vegetation on the ridges include 
Pistacia lentiscus, Thymus capitatus, Thymelaea hirsuta and Atriplex 
halimus. Geophytes found and protected in the reserve include Narcissus 
serotinus, Tulipa sp., Anemone sp., and Ranunculus sp. 

FAUNA The animal communities are very rich in 
representatives from various classes, especially molluscs and 
echinoderms. Also found here are the clingfishes (Lepadogaster 
lepadogaster), as well as migrants from the Red Sea such as Dasychone 
cingulata, Eurythoe comlanata (polychaeta) and the crab (Atergatis 
roseus). The seaward fringes of the Kurtar rocks are inhabited by dense 
colonies of the vermitid, Dendropoma petraeum. The rocky pools serve as 
a refuge to Palaemon elegans, as well as to schools of young Mugil spp. 
Blennius pavo and B. sanguinolentus are the most common fishes on the 
intertidal rocks. Below the tide range the most common fish are the 
colourful Coris spp., several species of scorpion fish (Scorpaena sp.), 
schools of Chromis chromis and large serranid fishes. 



- 81 -

CULTURAL/HISTORIC FEATURES An artificial mound and the remains of a 
temple, harbour and other buildings are found in Dor-Tantura 
Archeological site, established in 1964. Submerged buildings, wrecked 
vessels with cargo, anchors, pottery and metal objects are found in Dor 
Underwater Archeological site, established in 1984. 

MANAGEMENT No urban development is permitted within a 
distance of 200 m from the Marine Park and consequently the regulations 
of Nature Protection also extend over the terrestrial flora and fauna of 
the dunes found here. 

USES The park is open to visitors for swimming 
and {only with special permission) for spear gun fishing. 

PROBLEMS The area has to be protected against 
quarrying, littering and sewage polution. 

PRINCIPAL REFERENCE MATERIAL 
- Fishelson, L. {1985). Littoral Marine Ecosystems and Marine Parks of 

Israel. In: Atti del Convegno Internazionale I Parchi Costieri 
Mediterranei, Salerno-Castellabate 18-22 June 1973. Ente Provinciale 
per il Turismo di Salerno. pp. 453-467. 

- Por, F.D. {1985). Nature Reserve Policy along the Mediterranean Shore 
of Israel. In: Atti del Convegno Internazionale I Parchi Costieri 
Mediterranei, Salerno-castellabate 18-22 June 1973. Ente Provinciale 
per il Turismo di Salerno. pp. 539-545. 

CONTACT ADDRESS The Nature Reserve Authority, 
78, Yezmeyahu St., 
Jerusalem, 
Israel. 
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ISRAEL 

MA'AGAN MICHAEL ISLANDS 

MANAGEMENT CATEGORY Nature Reserve 

TYPE Coastal/Marine 

ANNOTATED DESCRIPTION Five relatively small islands off the 
shores of Ma'agan Michael and Dor. These islands are important as 
nesting grounds and resting points for migratory birds. 

GEOGRAPHICAL LOCATION Between Tel Aviv and Haifa, approxi-
matively 150 meters offshore from Ma'agan Michael and Dor. (N 32°33', E 
34°54'). 

AREA 2.0 hectares (5 offshore islands) 

DATE ESTABLISHED 1964 

LEGAL PROTECTION Established under the National Parks, 
Nature Reserves and National Sites Law, 1963 

LAND TENURE State ownership 

PHYSICAL FEATURES The islands are on the alignment of the 
submerged Western Kurkar (calcarous sandstone) ridge. The islands are 
approximately 7 meters above sea level, each one approximately 100 meters 
in circumference. 

VEGETATION Diversity of species is low due to salt 
spray and strong winds. Salt tolerant plants such as Atriplex halimus, 
Halimione portulacoides, and Frankenia hirsuta grow here. 

FAUNA The islands are an important site for 
nesting colonies of Sterna hirundo, and a few pair of Larus argentatus 
and Columba livia. They are also an important resting point for 
migrating Charadriiformes. 

MANAGEMENT Visitation of islands is strictly 
prohibited during nesting period (May-September). Boat traffic limited 
to 100 meters from the islands. 

USES : Scientific research an educational programmes conducted mainly by 
~local field study centre of SPNI in Ma'agan Michael. 

PROBLEMS The close proximity of a public beach 
is believed to be a disturbance for nesting terns on one island where the 
number of nests have decreased significantly. Columba livia population 
frequently disturb nesting terns. 
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PRINCIPAL REFERENCE MATERIAL 
- Fischelson L., 1985. Littoral Marine Ecosystems and Marine Parks of 

Israel. In: Atti del Convegno Internazionale I Parchi Costieri 
Mediterraneim Salerno-Castellabate 18-22 June 1973, Ente Provinciale 
per il Turismo di Salerno. pp 453-467. 

- Por F.D., 1985. Nature Reserve Policy along the Mediterranean Shore of 
Israel, In: Atti del Convegno Internazionale I Parchi Costieri 
Mediterranei, Salerno-Castellabate 18-22 June 1973. Entre Provinciale 
per il Turismo di Salerno. pp. 539-545. 

- Paz, Uzi. Nature Reserves in Israel. Givataim: Masada Ltd. 1981 (in 
hebrew). 

CONTACT ADDRESS 

ALSO 

Natures Reserve Authority, 
78 Yermeyahu St, 
Jerusalem 94467, 
Israel. 
Society for the Protection of Nature in Israel 
(SPNI), 4 Hashfela Street, 
66183 Tel Aviv, 
Israel. 
Telephone (03) 375-063. 
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ISRAEL 

POLEG RIVER 

MANAGEMENT CATEGORY Nature Reserve 

TYPE coastal 

ANNOTATED DESCRIPTION The reserve has a diversity of 
important coastal landscapes: a rocky shore, beach cliff, calcareous 
sandstone (kurkar) ridge, mobile sands, the Poleg River and it's banks. 
Poleg is the shortest of all Sharon streams is nearly linear, and is 
believed to have been dug out by the Romans in order to drain the 
surrounding coastal swamps. The reserve includes the last kilometer of 
this river and it's surrounding landscapes as desribed above. 

GEOGRAPHICAL LOCATION Situated between Tel Aviv and Haifa, 
near the agricultural village of Udim and bordered on the east by the Tel 
Aviv Haifa road and the west by the sea. (N 32°16', E 34°49'). 

AREA 48.5 hectares, 1200 meters coastline 

DATE ESTABLISHED 1971 

LEGAL PROTECTION Established under the National Parks, 
Nature Reserves and National Sites Law, 1963 

LAND TENURE State ownership 

PHYSICAL FEATURES The drainage basin of the Poleg River 
is coastal and 113 km square, relatively small compared to other Sharon 
streams whose drainage basin includes the Menashe Heights. The reserve 
includes a kurkar ridge, a Pleistocene formation made from hardened 
mobile sands. The kurkar ridge drops 30m to the shore where it is 
constantly exposed to the erosive forces of wave movement and sea spray. 
Where the river spills out into the sea, mobile sands have formed, the 
origin of the sand believed to be suspended material transferred 
northwards from the delta Nile. 

VEGETATION On the river banks the plant 
associations of Phragmites australis and Rubus sanctus are found. On the 
beach cliff, salt-tolerant plants are found such as Salsola kali, 
Pancratium maritimum and Oenothera drummondii. The mobile sands have 
typical vegetation such as Neurada procumbens, Echiochilon fruticosum and 
Ammophila litoralis. On the kurar ridge where there is little influence 
from the sea and particularly it's northern slope is a wide diversity of 
plant species and an important habitat for many endemic species such as 
Iris atropurpurea, Allium tel-avivense and Rumex rothschildianus. 
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FAUNA Typical Mediterranean fauna inhabit the kukar 
ridge such as the turtle, Testudo graeca terrestres, the mole rat, Spalax 
ehrenbergil leucodon and the birds, Alectoris chukar, and Merops 
apiaster. The mobile sands are home to many psammophiles, some of which 
are endangered due to the increasing urbanization threatening their 
habitat: Lytorhychus diadenia, Sphenops sepsoides and Acathodactylus 
schreiberi syriacaus. 

MANAGEMENT Quarrying prohibited, prohibition of repelling 
from beach cliffs. 

OSES The reserve is a popular recreational spot for 
nearby residents, especially in the spring during flowering season. 
Walking trails are available. Water is diverted for use by a nearby 
settlement. 

PROBLEMS Water is considerably polluted by sewerage from 
adjacent settlements. 

PRINCIPAL REFERENCE MATERIAL 
- Por F.D., 1985. Nature Reserve Policy along the Mediterranean Shore of 

Israel. In: Atti del Convegno Internazionale I Parchi Costieri 
Mediterranei, Salerno-castellabate 18-22 June 1973. Ente Provinciale 
per il Turismo di Salerno. pp. 539-545 

- Paz, Ozi. Nature Reserves in Israel. Givataim: Masada Ltd. 1981 (in 
hebrew). 

CONTACT ADDRESS Nature reserve Authority, 
78 Yermeyahu st., 
Jerusalem 94467, 
Israel 
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ISRAEL 

ROSH HANIKRA. 

MANAGEMENT CATEGORY Nature Reserve I National Park. 

TYPE Marine/Coastal. 

ANNOTATED DESCRIPTION The area comprises marine and coastal areas, 
and islands. The Nature Reserve includes a marine part with underwater 
caves, many islets which serve as breeding grounds for important species 
and a beach, partly rocky, partly sandy. The National Park is only 
coastal, including white cliffs and natural caves and cavernous tunnels. 

GEOGRAPHICAL LOCATION The area is located in the most northern 
part of the Israel shore-line, extending from Akhziv to the Lebanese 
border (N 33°04', E 35°06'). 

AREA The Nature Reserve: 440 ha, 
1,300 m seaward from the coast with about 5 km of coastline. 
National Park: 22 ha, with 675m of coastline, 70m high. 

DATE ESTABLISHED The Nature Reserve: 1965. 
The National Park: 1972. 

extending 
The 

LEGAL PROTECTION Established under the National Park, 
Natural Reserves and National Monuments Law (1963). 

LAND TENURE State ownership. 

PHYSICAL FEATURES The coastline of the Nature Reserve is 
partly a "Kurkar" rock and partly sand dune. About 500 to 800 m seawards 
from the coast there is a belt of small islets, some of which protrude 
above sea level (Techeilet, Nachlieli and Shachaf Islands), others being 
only visible at low tide. 
The National Park is in the most northern part. There are prominent 
calcareous rocks, forming a shoreline rich in cliffs which descend 
vertically to the sea, creating a steep, white chalk pillar mountain, 70 
meters high. In the rocky cliffs, ther are natural caves and cavernous 
tunnels, the access to which is via a cable car. 

VEGETATION Halophytic flora covers the islands 
permanently above sea level and the coastline. On the slopes of the 
cliffs, amongst Charob and Pistacia elasticxa, shaped by the wind into 
Bonsai-like shrubs, blooms the Statipe, endemic to this piece of land. 
There are also others colourful flowers such as sea-shore lilies, 
Narcisus and Squill. 
The intertidal zone contains a wide diversity of algal species, and 
especially large areas coverd by biogenic constructions (vermetid algal 
rims). 






























































































































































































































